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Foreword

Military Geography is a key research project in military science included in the National Philosophy and Social Sciences “Seventh Five-Year Plan,” organized and compiled by the Strategic Research Department of the Academy of Military Science of the Chinese People’s Liberation Army. Military geography is an important component of military science; studying the military geography of China, its surrounding regions, and the world is one of the tasks of the Strategic Research Department of the Academy of Military Science. Marshal Ye Jianying, the first president of the Academy of Military Science, in his article “Developing Our Country’s Advanced Proletarian Military Science,” published on the 20th anniversary of the founding of the Academy of Military Science, proposed that we should, as quickly as possible, research and compile a military geography that fully embodies Chairman Mao’s military thought and reflects the characteristics of modern warfare. In order to meet the needs of national defense construction and military struggle, and in light of the current state of development of military geography, in the process of compiling Military Geography we have consistently taken Marxism-Leninism and Mao Zedong’s military thought as our guide, upheld the spirit of seeking truth from facts, given a scientific introduction to and critique of theories in the field of military geography both ancient and modern, Chinese and foreign, and fully reflected the military geographical practice of our army and the theoretical characteristics of military geography — in particular, how Mao Zedong and other veteran proletarian revolutionaries of the older generation made use of geographical conditions in guiding the practice of China’s revolutionary war — while focusing our analysis on the position and role of the geographical environment in modern warfare.

Military geography touches on a series of complex problems related to national defense construction and military struggle; under modern conditions, and especially in local wars under high-technology conditions, its theory, methods, and techniques are constantly developing. Some past works on military geography have focused mainly on regional military-geographic analysis, while the basic theory of military geography and some of its branch disciplines have still lacked relatively systematic treatment. What is needed is a monograph on military geography that reflects the latest developments in the field of military geography today, is comprehensive in content, strongly theoretical, and systematically expounds the basic theory of military geography. Compiling such a monograph will help readers both inside and outside the army systematically understand the research content, theories, methods, basic concepts, and latest achievements of our country’s and our army’s military geography and its branch disciplines, and will also help to build and develop a military geography with the characteristics of our country and our army.

The book is divided into 18 chapters in all, discussing respectively the object of study, main characteristics, disciplinary status and research content, and research methods of military geography; the history of the development of military geography; Mao Zedong’s military-geographic thought; strategic geography; military geomorphology; military climatology; military hydrology; vegetation and military affairs; military geology; military oceanography; outer space and modern military affairs; military environmental science; military medical geography; military economic geography; military transportation geography; urban military geography; military population geography; and ethnicity, religion and military affairs, among other broad theoretical questions of military geography.

The scope of research in military geography is very broad, touching on many branch disciplines of military science and geographical science. Owing to limitations of subjective and objective conditions, some chapters in the book are still somewhat thin, and the discussion is not yet sufficiently thorough; the book is certain to have shortcomings, and we welcome readers to offer their opinions so that revisions, additions, and further improvements can be made in a future edition.

The book Military Geography was chief-edited by Jiang Chunliang, who was responsible for the overall design and final compilation of the book as a whole, and who wrote Chapters 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, and 13; Zhao Guoliang wrote Chapters 14, 15, 16, 17, and 18; Jiang Chunliang and Mu Guofu co-wrote Chapter 5.

In the course of writing this book, Lieutenant General Mi Zhenyu, Deputy President of the Academy of Military Science, along with comrades Guo Shufang, Xie Guoliang, Zhang Min, Li Dalun, Xu Fangce, Sun Xiangming, and Huang Xing, provided guidance. Experts from inside and outside the army, including Zhao Songqiao, Yu Qifen, Yao Youzhi, Wang Enyong, Shen Weilie, Chen Mingxian, and Gao Tiejun, took part in reviewing the manuscript and offered valuable comments on it. Comrade Fan Haizhong assisted with typing and proofreading. Major General Wang Pufeng, Director of the Strategic Research Department, reviewed the manuscript and wrote the preface for this book. Comrade Chen Xuejun, the responsible editor at the Military Science Publishing House, worked diligently to see this book through to publication. We wish here to express our heartfelt thanks to all of them together.

Jiang Chunliang

Beijing, May 1994






Preface


— A Few Reflections on Reading Military Geography

Researcher Jiang Chunliang and Associate Researcher Zhao Guoliang asked me to write a preface for Military Geography. My own study of military geography is quite shallow, but I am familiar with the process by which they wrote the book, and I often consult them on questions of military geography in ordinary times; it would have been discourteous to decline, so I agreed to undertake the task.

Military Geography, organized for compilation by the Strategic Research Department of the Academy of Military Science and chief-edited by Dr. Jiang Chunliang, is one of the key research projects in military science included in the National Philosophy and Social Sciences “Seventh Five-Year Plan.” It is a monograph that studies the theory of military geography in a relatively systematic and in-depth way, and it has already passed review, receiving favorable comments from relevant experts both inside and outside the army. They consider that the publication of this work has a certain academic value for enriching and developing the disciplinary theory of military geography and for understanding the position and role of the geographical environment in modern warfare. I believe that once this book is published, it will win the same reaction from many more readers.

When I read the review draft of Military Geography, I naturally found myself thinking of it in connection with similar works I had read before. My first impression was that this Military Geography is out of the ordinary. It adopts a very good angle, combining historical reflection with the flavor of the times; its structure is rigorous and well-ordered, its content broad and solid, its material abundant, and its amount of information large; it closely connects with military reality, and on the connection between geography and military affairs it has written some important content that predecessors had not written. It is creative both in the establishment of the disciplinary system and in the study of the content of certain branch disciplines.

Military geography is a borderline discipline between military science and geography, and one of the knowledge categories of military science. What distinguishes military geography from other branches of military science is chiefly its emphasis on regionality. What distinguishes military geography from other branches of geographical science is chiefly its emphasis on military characteristics. The eighteenth-century German philosopher and geographer Immanuel Kant treated geography as the science of spatial distribution, pointing out that geography is concerned with studying regional differences and changes. If we apply this viewpoint to military geography, then what military geography studies is the mutual influence between regional differences and spatial change on the one hand and military activity on the other. The authors of this book attach great importance to studying the relationship and laws between human military activity and the geographical environment; therefore, in writing this book, they have firmly seized upon the point where military affairs and geography meet, and this is the right point to have seized. Because both military science and geography are comprehensive disciplines, Comrade Qian Xuesen classified them as two of the ten major categories of modern science. Both military science and geographical science include many branch disciplines, and between the two sciences a series of branch disciplines of military geography has taken shape. Some branch disciplines, such as military geomorphology, have developed relatively quickly, while others still lack relatively systematic research. This book gives a comprehensive study and account of the geographical environment from a military standpoint, and places particular emphasis on proceeding from the overall situation, giving a comprehensive account of the influence of the geographical environment on the building of the armed forces, on war, strategy, military training, the research and development of weapons and equipment, and engineering and logistical support. This avoids merely discussing general geographical and topographic characteristics, and instead develops the writing tightly around the theme of military geography, rising from mainly discussing the influence of terrain on combat operations to focusing on the mutual influence between geography (including both physical and human geography) and military affairs. This enriches and deepens the content of the research in military geography, giving it both regional character and a military flavor, and providing both descriptions of examples of mutual influence and a sublimation into theory. I very much approve of adopting this method of writing, and I consider this precisely one of the notable characteristics of this book.

Another notable characteristic of this book is that it emphasizes being a “discipline” [xue, 学]. Horizontally, as can be seen just from the table of contents of this book, it is, of all the works on military geography I have seen up to now, one whose content coverage is comparatively the most comprehensive, and it therefore gives a full account of the content of each branch discipline of military geography. Vertically, as can be seen in Chapter 2, the book traces the development of military geography in China all the way from the military-geographic thought in the Book of Changes and The Art of War down to research on military geography in various fields as of 1993. In its account of the development of military geography abroad, the book likewise lists, respectively, the state of military-geographic research in Russia, the United States, Germany, Britain, Japan, Italy, Canada, and the countries of Latin America. This chapter has set down the principal state of research on military geography both in China and abroad. Every scholarly work ought to make an effort in both the vertical and horizontal dimensions. Vertically there should be a historical account and a look ahead to the future; horizontally there should be a cross-section of present-day research as it unfolds; together these form the vertical-and-horizontal network of the research. The author of this book is erudite in knowledge and orderly in exposition, and has done a relatively good job in constructing this vertical-and-horizontal network for military geography.

My third impression is that, as a piece of writing on a specialized discipline, this book has, on the whole, taken care to apply materialist dialectics. The book holds that the influence between military affairs and geography runs in both directions: the geographical environment influences military affairs, and military activity likewise influences the geographical environment. Having comprehensively analyzed the influence of geography on military affairs, the author does not stop there, but goes on to dialectically analyze the influence of military activity on the environment. Drawing on the example of Iraq’s dumping of oil into the Gulf and the burning of oil wells during the Gulf War, on the example of the United States’ use of chemical poison agents on the battlefield in Vietnam, on examples of the massive destructive effect of nuclear weapons and the theory of “nuclear winter,” as well as on examples of the large numbers of refugees and the destruction of the economy caused by war, the author discusses the unfavorable effects that war inflicts upon the environment; analyzes the influence of military requirements on such matters as the layout of military economy and military transportation. It also specifically deals with such questions as urban military geography, military population geography, and ethnicity, religion and military affairs. Reading to this point, one is led to the conclusion that the influence between military affairs and geography is indeed mutual and by no means one-sided, which is useful for avoiding a one-sided understanding of the relationship between military affairs and geography.

This book has a strong flavor of the times, a broad field of vision, and strong theoretical character; the author stresses that modern warfare is carried out within a given region and always bears regional characteristics. The book pays very close attention to developments in science and technology in the military sphere, and to developments in military thought, and likewise pays close attention to the relationship of such developments to geography. From a military standpoint, the author comments on the influence of the geopolitics that is current in the West upon Western military thought and military strategy, and also discusses the relationship between the use of high-technology weapons and equipment and the geographical environment. Therefore, this book does not divorce itself from reality to speak only of the past, but combines with reality, and even proceeds through reality, to expound new views on military geography, thereby leading the reader into a new realm. For instance, the author has specifically written a chapter on “Outer Space and Modern Military Affairs.” Although whether outer space counts as part of the category of geography still requires study, in any case outer space, as a space beyond the Earth, has a very great influence on military activity under conditions of high technology, in an age when spacecraft are highly developed. To carry out such a clear and analytical study within a monograph on military geography is pioneering, and is of great significance. This may serve as my fourth impression of this book.

In China’s military circles, there are a great many who study Mao Zedong’s military thought. However, those who study Mao Zedong’s military-geographic thought are few. Among those who have drawn insight from their research and systematically summarized it as Mao Zedong’s military-geographic thought, such people are as rare as stars at dawn. Dr. Jiang Chunliang, the chief editor of this book, is one of the more brilliant of these rare morning stars. He consulted a great quantity of material and studied Mao Zedong’s early geographic thought, and such highly important content as strategic thought and the geographical environment, and strategic command and military geography. This is the first monograph to have researched and written up Mao Zedong’s military-geographic thought in article form in so systematic a manner. This not only enriches and develops the content of research in our country’s military geography (from the military-geographic content in The Art of War to Mao Zedong’s military-geographic thought), but is equally beneficial to the study of Mao Zedong’s military thought. This is a unique piece of content in this book, and is also my fifth impression, or fifth characteristic, of this book. I believe that the military-geographic thought of Mao Zedong and the older generation of proletarian revolutionaries of China whom he represents does indeed represent the Marxist military-geographic thought of a particular era. This military-geographic thought had an important influence on the victory of China’s revolutionary war and its struggle for national defense. Therefore, the book’s exposition of this question has important practical significance.

What has been written above is nothing more than the limited impressions of a reader who has had the good fortune to read this book first.

Wang Pufeng

May 31, 1994
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Chapter 1 Introduction to Military Geography

Military geography is the body of knowledge that studies the relationship between human military activity and the geographical environment and the laws governing that relationship, and how to make use of these laws in the service of military activity. It is a borderline discipline between military science and geographical science.

The relationship between human military activity and the geographical environment is the core of the research of military geography. In ancient warfare, the spatial scope involved in human military activity, and humanity’s ability to understand and make use of the geographical environment, were both far lower than they are today; war was greatly constrained and influenced by the geographical environment, and whether or not the geographical environment could be correctly made use of in war affected victory or defeat in war. This is why, in ancient military theory, the influence of geographical factors such as the timing of Heaven and the advantages of terrain [tianshi, dili] on military activity was one of its most important contents. As science and technology have developed, as the types and quality of weapons and equipment have improved, and as the forms of war have changed, the relationship between human military activity and the geographical environment has increasingly developed in both breadth and depth. On the one hand, in the course of military activity humanity has continually conquered nature and continually transformed the surrounding geographical environment in order to overcome the unfavorable influence of the geographical environment on military activity; on the other hand, because the spatial scope involved in modern warfare is extremely vast, the intricate and complex geographical environment still exerts a multi-layered, multi-directional influence and constraint on strategy, campaigns, and combat operations. Becoming familiar with and studying the regional differentiation of the world’s geographical environment and the geographical environment of pre-established battlefields is of great significance for formulating military strategy, developing weapons and equipment, carrying out operational command, and doing a good job of logistical support, as well as for organizing troops to train according to the geographical characteristics of the battlefield.


Section 1 The Influence of the Geographical Environment on Military Activity

The geographical environment has a profound influence on humanity’s military activity. Ways of life, ethnic characteristics, and a country’s military thought will all bear regional characteristics. With the rapid development of science and technology, the spatial scope of human military activity has expanded from land and sea to the air and outer space. The influence of the geographical environment on military activity is displaying new characteristics: in some respects the constraining effect of the geographical environment on military activity has been weakened, but in other respects there is also a tendency for it to strengthen. A country’s vast territory and its varied and complex geographical environment still have enormous military value. The geographical environment is the foundation that makes up national power, an important component of a country’s strength and war potential, and it has a substantive influence on the course of the development of war.


1. The Influence of the Geographical Environment on the Building of the Armed Forces

A country’s geographical environment is an important factor constraining the building of the armed forces. Geographical location, the size of the territory, the length of land and coastal defense lines, and the natural geographical structure and state of transportation all have a certain influence on establishing the overall authorized strength of a country’s armed forces. Where a country’s geographical environment is complex, its territory vast, its land and coastal defense lines long, and the development of domestic transportation uneven, the demand on the overall authorized strength of its armed forces will be relatively greater. Conversely, the demand on troop strength will be relatively smaller. Since the actions of armed forces are all carried out within a given geographical environment, the organization of the armed forces needs to take full account of regional differences and suit measures to local conditions, making it scientific and rational, so as to strengthen the armed forces’ ability to adapt to the geographical environment and achieve the goal of raising combat effectiveness.

A country’s geographical location and natural conditions constrain the direction and focus of the building of its armed forces. Generally speaking, maritime countries, and especially island countries and countries with long coastlines, often place importance on developing their navies; countries with a large land area and long land borders emphasize developing their armies and air forces; while countries with both long land and coastal defense lines emphasize developing their armies, navies, and air forces simultaneously. The proportions among the different services and branches must take into account the influence of the country’s geographical environment.

The army is the service that fights on land. In modern warfare, the army bears the responsibility for ground combat missions in different regions, of different scales, and in different forms; therefore, organizing combat units suited to various natural conditions is an important issue in the building of ground forces. Many countries in the world, in organizing their combat units, take full account of natural conditions, and, according to the differing geographical environments of the areas in which missions are to be carried out, divide their units into mountain units, plateau units, desert units, jungle units, and so forth. China’s natural geographical environment is complex and its forms diverse; extremely great differences exist between east and west, north and south; the proportions of the various types of terrain differ; and the various Military Regions each also possess multiple types of terrain. For this reason, in studying the organization of army units into types, full account must be taken of geographical characteristics.

The navy plays an important role in defending sea frontiers and in upholding a country’s sovereignty over its territorial waters and its maritime rights and interests. Countries bordering the sea generally build navies suited to their own geographical characteristics in accordance with their respective geographical conditions and political and military purposes. The organization of naval combat forces must likewise take into account the influence of geographical conditions. Whether or not a country builds a naval fleet, as well as the number, scale, and system adopted for that fleet, are all constrained by world and domestic geographical conditions. Some countries vigorously develop ocean-going fleets in order to contend for maritime hegemony. Most countries bordering the sea build coastal and near-sea fleet forces in order to defend their maritime frontiers and uphold their own maritime rights and interests. Naval bases are an important guarantee and support on which naval fleets depend to operate at sea and to carry out combat and training. For this reason, all countries bordering the sea attach great importance to the layout and construction of naval bases, treating them as an important component of the building of the maritime theater of war. The layout and construction of naval bases must take into account the geographical conditions of each country’s sea areas. The naval bases of various countries are usually established at strategic points along their own coastlines. Ocean-going naval powers further seek to establish naval bases on the territory of other countries overseas, or to obtain, under various pretexts, the right to use the naval bases of other countries.

The building of the air force is likewise constrained by geographical factors such as the size of a country’s territory. The air force is the service whose primary mission is combat in the air. The takeoff and landing of aircraft cannot do without airfields, and the construction of air force bases is heavily influenced by a country’s geographical environment. A small number of countries in the world also possess strategic nuclear forces. The scale on which each country specifically builds up its strategic nuclear forces is likewise influenced by the geographical environment. That the Soviet Union placed emphasis on developing its Strategic Rocket Forces has to do with its vast territory and the fact that large areas of it are sparsely populated. That Britain and France, on the other hand, made strategic missile submarine forces the main force for their strategic nuclear strikes bears a certain relationship to their relatively small territories and dense concentration of industrial cities.



2. The Influence of the Geographical Environment on Military Strategy

The geographical environment is an important basis for formulating military strategy. A country’s geographical location and the state of its borders with neighboring countries are an important factor in national security, and have a direct influence on military strategy. In analyzing a country’s strategic situation, military-geographic conditions are one of the important contents of analysis. A country’s territorial size, natural conditions, population, and resources all have an important bearing on war.

Natural resources have a relatively stable influence on a country’s power and war potential. For example, a country that can be self-sufficient in grain has an advantage relative to one that cannot be self-sufficient and must import grain. Before the Second World War, Britain could produce only 30 percent of the grain it needed; once its ability to import grain was challenged, the country’s very survival was gravely threatened. Similarly, petroleum is extremely important to industry and to war, and the reason the Persian Gulf holds such an important strategic position is precisely that the neighboring Arabian Peninsula region possesses abundant petroleum resources.

Large countries generally have vast territory, a large population, and abundant resources, and compared with small countries possess favorable conditions such as strong viability, formidable war potential, and great room for maneuver, all of which are conducive to sustaining a protracted war. During the War of Resistance Against Japan, when Mao Zedong discussed the basis for protracted war, he pointed out that the enemy is small and we are large, and that our country’s vast territory and abundant human and material resources are in themselves an important favorable condition on which to rely in waging a protracted war. The scientific and realistic judgment that he put forward, analyzing and examining the war from the overall strategic situation, was of great significance for the formation of the military strategy of protracted war at that time. After the founding of the People’s Republic, China’s military strategy of active defense was likewise formulated on the basis of a comprehensive analysis of China’s and the world’s political, economic, military, and geographical factors.

The geographical environment is also an important material condition for making preparations for war; preparation for war must proceed from the actual conditions of a country’s politics, economy, military affairs, and geography in accordance with the characteristics of modern warfare. The layout of the national defense industry and of strategic rear-area bases must both be rationally arranged according to a country’s own geographical conditions. The division of theaters of war must likewise take the geographical environment into account. In analyzing an adversary and distinguishing strategic directions, it is necessary to analyze the surrounding and world military-geographic situation, natural conditions, economic conditions, social conditions, regional capacity, and so on. The division of theaters of war is usually delimited by major natural geographical boundaries, such as major mountain ranges and rivers, and must also take into account the influence of political, economic, and historical geography.

Preparation of the battlefield is an important aspect of preparation for war. The focus of the army’s battlefield preparation is to make use of favorable natural conditions in important strategic directions to establish a system of defensive positions. In areas convenient for the maneuver of an invading enemy’s mechanized forces, the terrain should be transformed in peacetime in conjunction with production and construction, while for strategic strongpoints and important cities, multi-layered defenses should be established in conjunction with geographical conditions. The focus of the navy’s battlefield preparation is the construction of naval bases. The focus of the air force’s battlefield preparation is the construction of airfields. The construction of naval and air force bases must both proceed by suiting measures to local conditions in accordance with the geographical conditions of the national territory.

The selection of a battlefield is constrained and influenced by factors of every kind, but chiefly by strategic intent. One must proceed from the overall strategic situation, comprehensively analyze the enemy situation and the geographical environment, and select a geographical environment favorable to us and unfavorable to the enemy, carrying out combat operations within the space most favorable for achieving the strategic intention. In selecting a battlefield, one should ascertain the natural geographical characteristics of the battlefield environment and such human-geographic conditions as population, resources, transportation, communications, and social conditions, so as to make them favorable to us and unfavorable to the enemy.

The geographical environment has a multifaceted influence on the preparation and execution of modern warfare. Preparation for war is the foundation for the execution of war, and whether preparation is good or bad directly affects whether one is active or passive in war, and whether one wins or loses. Preparation for war must proceed from geographical and other actual conditions and be directed at the anticipated battlefield. Among its contents is the establishment and development of a military-geographic intelligence system, and the surveying and mapping of the national territory and waters as well as areas where combat may possibly take place.

The influence of the geographical environment on strategy is multifaceted. The problems that strategy must study and resolve mainly include: analysis of the domestic and international situation and analysis of the military, political, economic, geographical, scientific, and technological factors of both hostile sides; the formulation of strategic policy; the division of theaters of war; the building of the armed forces; the building of the strategic rear; and the judgment of the timing and location of the possible outbreak of war — a whole series of problems, the correct judgment of which cannot be separated from an understanding and analysis of the geographical environment.



3. The Influence of the Geographical Environment on Operational Command

The geographical environment is a basic condition of combat operations. The modern battlefield environment is extremely complex, and whether or not a campaign commander can direct combat operations in accordance with the strategic significance of the theater’s geographical environment and the campaign-and-tactical value of its natural conditions has a direct bearing on the outcome of the campaign and the battle.

In operational command, commanders at every level, whatever their echelon, need to understand the battlefield situation. Commanders need to understand the enemy situation, their own situation, the geographical environment, and weather characteristics, in the service of formulating their operational plans and directing combat operations. Commanders in ancient warfare were always concerned with geographical conditions beyond their line of sight; in order to see farther, using high ground to direct operations and building defensive works became, in ancient warfare, effective means of learning about the enemy — for example, by using beacon towers to transmit information and tall towers to observe the enemy situation, until, in 1794, France’s use of a hot-air balloon at the Battle of Fleurus achieved, for the first time, aerial reconnaissance. Tethered observation balloons were once widely used in the First World War, but it was the development of the airplane that truly gave birth to aerial reconnaissance. Only since humanity, in the 1950s, sent artificial satellites into orbit around the Earth has it gained a clearer understanding of the Earth; commanders in modern warfare can, on the basis of satellite imagery, decipher geographic intelligence about the battlefield environment, judge the degree to which the battlefield environment can be exploited and the factors limiting it, formulate operational plans, and effectively use the battlefield’s geographical conditions to strengthen their own side’s combat capability while forcing the other side into an unfavorable battlefield environment.

When commanders and their command organs direct troops in combat, the foremost principle is to know the enemy and know oneself, so that subjective guidance conforms to objective reality. In judging the situation and making up their minds, commanders must comprehensively study the terrain. Terrain is the natural structure of the battlefield; in studying terrain one must understand the overall relief of the landform, its rises and falls and its trends, and the relationships among important terrain features; one must then further analyze the influence of terrain elements on the deployment, movement, observation, and firing of troops, as well as the influence they may have on combat operations. This is why commanders throughout history, in China and abroad, have without exception attached importance to the influence of terrain in directing combat operations. Clausewitz held that “the influence of terrain on military action occurs in three respects: obstruction of movement, obstruction of observation, and cover from fire. All other influences of terrain can be reduced to these three respects.” Engels, the founder of proletarian military theory, said: “Rapidly judging all the advantages and disadvantages of the terrain and rapidly deploying one’s own troops in accordance with the characteristics of the terrain has become one of the main requirements of a commanding officer.” In the practice of China’s revolutionary war, proletarian military strategists represented by Mao Zedong likewise attached great importance to the influence of geography, treating geography as one of the important bases for formulating operational plans, selecting battlefields, deploying forces, and choosing forms and directions of combat, and thereby winning one campaign and battle after another.

Strategic commanders must, in making decisions and directing operations, take into account the influence of regional geographical conditions. The degree to which the roads of a theater of war are passable and their length directly affect strategic mobility and the deployment of forces. How to rapidly concentrate one’s forces at a favorable location so as to form a military advantage is something in which the influence of geography must be reckoned. The occupation or loss of a wartime area can create a favorable or unfavorable strategic posture. In land warfare, the freedom of action of troops is constrained by the geographical environment, and for this reason control over territory is of great significance. The geographical environment determines ground visibility, the capacity for protection, the capacity for camouflage, and the capacity for concealment, and can influence the killing effect of weapons and delay the movement of troops. The military value of geographical conditions changes with climate and season. In many cases, the geographical environment also plays an important role in the choice of the type of campaign or battle. For this reason, an accurate understanding of the geographical environment is extremely important for a commander.

In order to contend for and control territory so as to create a strategic posture favorable to one’s own side and achieve one’s military aims, those who direct a war need to obtain military-geographic intelligence concerning the relevant territory, analyze the favorable and unfavorable aspects that various geographical factors present for both the enemy and ourselves, and then consider how to make use of the favorable aspects and how to avoid or find ways to overcome the unfavorable aspects, in order to win victory in the war.

Mao Zedong consistently advocated never fighting an unprepared battle and never fighting a battle without assurance of victory. In directing operations, he attached great importance to battlefield reconnaissance. He said: “Without the right time, without the right place, and without a grasp of the situation of one’s own troops, one will in every case be unable to achieve victory.” During the War of Liberation, while simultaneously directing operations on several battlefields, Mao Zedong attached very great importance to battlefield geographical conditions, frequently learning from his subordinates about the geographical conditions of the battlefield, and conscientiously studying the enemy situation, his own side’s situation, and geographical conditions together with the commanders of the various theaters, so as to formulate operational policies suited to the actual conditions of the battlefield.

In the deployment of campaign forces, deciding how to deploy one’s main forces to the position most favorable to oneself requires a comprehensive analysis of the actual conditions of space and territory. In the early period of the War of Liberation, Mao Zedong scientifically analyzed the geographical areas, population, cities, and military forces controlled respectively by the enemy and by us, and decided to shift from strategic defense to strategic offense, directing the war toward the areas occupied by the Guomindang. The Liu-Deng Field Army’s unexpected thrust into the Dabie Mountains, in the strategic action of bringing the Central Plains under control, threw Chiang Kai-shek’s overall plan into disarray and powerfully changed the course of the war.

During the War of Liberation, which battlefield the first decisive campaign between our army and the Guomindang army began on had a bearing on the overall situation of the war. After comprehensive analysis, the Central Military Commission concluded that the situation on the Northeast battlefield was most favorable to the Liberation Army. Mao Zedong decided that the decisive battle should begin first on the Northeast battlefield. Under the strategic situation at that time, whichever side, enemy or ourselves, held the Northeast would be in an extremely favorable position. The victory of the Liao-Shen Campaign realized Mao Zedong’s strategic decision to “seal off the Chiang forces in the Northeast and annihilate them one by one.” This brought about the liberation of the entire Northeast, changed the strategic-geographic situation and the balance of military strength between the enemy and ourselves, and from this point on our People’s Liberation Army held the advantage in quality as well as in quantity. The million-strong army that entered the passes from the Northeast provided the conditions for the liberation of Beiping and Tianjin and all of North China. Moreover, the whole of the Northeast became a reliable rear area for the entire War of Liberation, creating favorable conditions for winning nationwide victory.

The influence of the geographical environment on operational command is multifaceted. The land environment, the maritime environment, the atmospheric environment, and the outer-space environment each have their own characteristics; in the process of constraining combat operations they have points in common but also differences. In order to help commanders accurately understand the battlefield’s geographical situation and its physical and human-geographic characteristics, and thereby exercise correct command, when carrying out military-geographic research one should pay attention to the differences in the geographical conditions of theaters of war; landform, climate, hydrogeography, vegetation, and so forth are all of many different kinds, and these characteristics inevitably influence the nature, manner, and method of combat operations in each theater of war and in certain areas within a theater. In evaluating the geographical environment, one should investigate and analyze the general situation of the combat area — that is, its boundaries, width, and depth; the countries and regions it includes; where it leads and which strategic objectives it leads toward; the natural obstacles on routes of military maneuver and their nature; ground trafficability; the distribution of the river system; and, in coastal directions, points convenient for landing — with the focus on determining their influence on military operations.



4. The Influence of the Geographical Environment on Weapons and Equipment

Weapons and equipment have a close relationship with the geographical environment. What kind of military technology a country develops, and the design, research, and application of weapons and equipment, must all take into account the influence of the geographical environment. However military technology develops, one of the main requirements for the performance of weapons and equipment is that they be able to eliminate, to the greatest possible extent, geographical obstacles and the constraints of geographical factors. The factors making up the natural environment are complex, and, owing to the limits of human cognitive ability, some of their laws have still not been fully mastered; therefore, although military technology has developed with great speed — especially with the appearance of high-technology weapons, which has greatly accelerated the course of war and brought about great changes in the modes and means of combat — it remains an objective law that the natural environment constrains the development of weapons and equipment.

First of all, what kind of weapons and equipment a country develops must accord with its own national conditions. Because of differences in countries’ geographical positions in the world, and in the size of their territory and their natural geographical structure, the strategies by which different countries develop weapons and equipment also differ. The geographical environment has consistently been a persistent and stable factor influencing the development of military technology in every country. From one respect this decides the layout of a country’s national defense industry, what kind of weapons it develops, how much weaponry it equips, and what kind of strategic guiding thought it adopts. For example, in the arms race between the United States and the Soviet Union as they contended for global hegemony, the United States, because it could threaten the Soviet Union through its bases in Europe, placed relatively greater emphasis on the development and deployment of intermediate-range missiles, whereas the Soviet Union, in order to be able to effectively strike back at the American homeland, focused on developing long-range missiles. This is why, in the 1980s, the Soviet Union had 30 percent more land-based intercontinental missiles than the United States, and 40 percent more submarine-based missiles than the United States. Because of the needs of naval warfare, the ancient countries along the Mediterranean coast in the West began relatively early to build large warships, forming the world’s earliest large fleets. But China’s early wars mostly occurred in the Central Plains region, where flat, open ground and, in the dry and rainless spring and autumn seasons, plains provided a broad battlefield for war chariots; moreover, since chariots could carry heavy loads and warhorses could add to the shock power of combat, the war chariot became an important piece of equipment in ancient Chinese military activity.

Weapons and equipment have a very strong regional character; because of differences in the natural environments of different countries, one should take into account one’s own country’s natural conditions when introducing weapons and equipment from abroad, and improvements must be made in accordance with one’s own country’s geographical circumstances in order to meet the needs of one’s own country’s development. After the founding of New China, our country mainly introduced weapons and equipment from the Soviet Union, but because of the differences in natural-environment characteristics between the Soviet Union and China, some weapons and equipment suited to the Soviet geographical environment, once brought to China, presented many problems. Under the influence of China’s natural environment, they were even unable to be used normally. For example, in the 1950s, the naval vessels our country imported from the Soviet Union were at first equipped exactly according to the imported materials, equipment, and blueprint data without any change; as a result, during the trial voyages of the first batch of vessels, it was discovered that these vessels had been designed by the Soviet Union in accordance with the climatic conditions of their own sea areas, which differed greatly from the geographical and environmental conditions of China’s sea areas. In summer, the water temperature in most of China’s sea areas is higher than that of Soviet sea areas, exceeding the original design temperature standards of many of the instruments and equipment aboard these vessels, and affecting their normal use. The air humidity and salinity of China’s sea areas are both comparatively high, causing the components of many instruments and gauges to wear out faster and reducing their service life. External fittings of vessels immersed in seawater, such as tail shafts and propellers, corroded even more easily; none of this was suited to the natural environment of China’s sea areas, and could not meet the corresponding design requirements. Later, in developing naval equipment, our country took the geographical and environmental characteristics of China’s sea areas as its basis, and developed naval weapons and equipment suited to China’s national conditions.

China’s armored forces likewise began by introducing Soviet tank production technology, but China’s geographical characteristics are complex climate and terrain — especially in the southern regions, where rivers crisscross the land, waterways are densely networked, the climate is hot and humid, the coastline is long, and there are numerous islands. The Type 59 tank, which our country produced in imitation of the Soviet medium tank, could not meet the needs of combat in different regions. In July 1958 our army discussed the “Plan for the Development of Armored Vehicles,” and, in accordance with China’s geographical characteristics, formulated the development policy of “light in the south, heavy in the north” — that is, developing light and amphibious tanks in the south and medium and heavy tanks in the north. The Type 62 light tank subsequently produced was designed precisely to suit combat in the paddy-field water networks and hilly terrain of southern China. In developing armored weapons and equipment, China carried out military-geographic surveys, and eventually designed light amphibious tanks and armored personnel carriers; this equipment was suited to China’s geographical characteristics and therefore played an important role in training and combat.

Having learned the lesson that weapons and equipment introduced in the early 1950s were unsuited to China’s geographical environment, our country, in the research, development, and production of weapons and equipment thereafter, attached great importance to the question of the influence of the geographical environment. From the mid-1950s onward, the weapons and equipment needed by our army gradually entered the stage of independent design and development; during this period, Mao Zedong and others proposed that national defense construction should proceed from actual conditions, giving full consideration to China’s geographical circumstances, and put forward concrete requirements for the development of military technology. In 1957, our country’s Ten-Year Plan for National Defense Science and Technology proposed that, in accordance with the characteristics of modern warfare and the country’s strategic policy, the army’s scientific research work should center on developing intermediate-range missiles and anti-aircraft missiles and the fission and fusion material charges of nuclear weapons, while at the same time, in accordance with China’s geographical conditions, carrying out scientific research on conventional weapons and combat support equipment for the army, navy, and air force, and improving the army’s existing weapons and equipment — emphasizing that the development of our army’s weapons and equipment must take into account our country’s geographical conditions. In 1965, when Nie Rongzhen discussed our army’s work in designing new types of aircraft, he proposed that several problems must be conscientiously and comprehensively studied, the first of which was our country’s strategic policy of active defense, and the second of which was our country’s concrete geographical environment. On the 40th anniversary of the founding of the People’s Republic, Liu Huaqing, in his article “Conscientiously Summing Up Historical Experience and Creating a New Situation in National Defense Science, Technology, and Equipment Work,” pointed out that, in looking back over the 40-year path of the development of our country’s national defense science, technology, and equipment, what was needed was to carry out a correct development strategy, the most important element of which was that it accord with national conditions. Account must be taken of the fact that China is a large country — not only is its land territory vast and its border lines long, and its terrain and climate strikingly diverse, but it also has extensive sea areas, numerous islands and reefs, and a complex maritime situation.

The natural environment influences the adaptability and mobility of weapons, and is one of the main factors determining the design and development of military technology. A given weapon may be used in various battlefield environments, and should generally be able to adapt to such natural environments as mountains, plains, deserts, rivers, high altitudes, the seabed, high cold mountain regions, and tropical jungle; it should not be overly sensitive to the effects of day and night, high and low temperatures, humidity, rain, ice and frost, dust, and mud, and this should be fully taken into account at the weapon-design stage. In order to improve the quality of weapons, simulated tests should also be conducted in a variety of different natural environments. The mobility of a weapon refers to the ease and flexibility with which it can shift position, march, and be transported; the mobility of a weapon is influenced most of all by the geographical environment, and whether a weapon’s mobility is good or poor bears on whether its effectiveness can be fully realized. For example, the mobility performance of modern tanks has markedly improved, but their trafficability is still influenced by terrain and weather.

If weapons and equipment develop faults while in use, this will affect their effectiveness, and not a few weapon faults are related to the natural environment. When a weapon develops a fault it loses its combat capability, and may even endanger the lives of soldiers or cause defeat in battle. High temperature, low temperature, rain, silt, dust, and electromagnetic interference are natural-environment causes leading to weapon faults. For example, in 1962, when our army carried out the Self-Defense Counterattack Operation on the Sino-Indian border, affected by severe cold and oxygen deficiency, the phenomenon of “cold spray” in flamethrowers was extremely serious, with the rate of cold spraying reaching over 50 percent. The main reasons were that the performance of gunpowder, ignition devices, and fuel changed under the influence of low temperature, and that oxygen deficiency at high altitude also affected the complete combustion of fuel.

Although high technology has come to be widely applied in the military sphere, the functioning and maintenance of high-technology weapons are still influenced by the environment. In the Gulf War, high-technology weapons directly influenced the course of the war, attracting great attention. However, because of the extensive use of electronic technology, high-technology weapons and equipment have even stricter requirements for their working environment, and there are also limitations on high-technology weapons and their use; many weapons developed faults under the influence of the natural environment of the theater of war, and the sand, dust, and high temperatures of the Gulf region affected, to varying degrees, the precision and stability of weapons systems. The U.S. Department of Defense likewise concluded that, in a desert environment, still greater effort needs to be devoted to the maintenance of sophisticated high-technology equipment.

High-technology weapons are great in number and many in kind, and their construction is also relatively intricate; high-tech the development of technology has overcome geographical influence in some respects, only to be affected by other natural factors instead. In fact, every single high-technology weapon used in the Gulf War was, without exception, constrained by the natural environment. For example, the guidance systems of precision-guided bombs can eliminate dependence on observation devices and laser reflectors, but because both the observation devices and the laser reflectors could be obscured by bad weather, sand and dust, complex terrain, smoke, and chemical gases, and thus be unable to identify their targets, precision was in fact reduced.

In the Gulf War, the performance of U.S. weapons systems was affected by the desert climate and terrain; in order to resolve the problem of maintaining weapons and equipment in a desert environment, the U.S. military modified and refitted some weapons systems. For example, mud flaps were fitted to tanks, and an optical improvement program was carried out, thereby raising the tanks’ fire-protection, survivability, and lethality. Modifications were also made to helicopter engines.

The natural environment also directly determines the design and development requirements of weapons and equipment, among which climate and terrain have the greatest influence. For instance, the design of various armored vehicles must take into account the undulation of the terrain, while differences in climate have a direct influence on weapon performance. Because of the extensive use of electronic technology, high-technology weapons and equipment have even stricter requirements for their working environment, exposing a fragile and vulnerable characteristic, while the natural environment of the battlefield varies enormously from place to place and cannot possibly provide an ideal combat environment. For this reason, the functioning of high-technology weapons and equipment remains constrained by the natural environment.

Weapons testing grounds are places for testing weapons and equipment; there are specialized environmental testing grounds, such as tropical testing grounds, plateau testing grounds, and desert testing grounds, as well as conventional-weapon, missile, and nuclear testing grounds; testing grounds play an important role in the development and use of weapons. In selecting sites and constructing testing areas, the influence of the geographical environment must be fully taken into account.

The selection of nuclear test sites likewise has requirements in many respects regarding geographical conditions. Nuclear weapons have great destructive and lethal power, and in the process of their development and testing it is necessary to select areas that are far from population, relatively remote in geographical environment, and possess sufficient space. Every country, in testing nuclear weapons, must proceed in conjunction with its own geographical characteristics.



5. The Influence of the Geographical Environment on Military Training

Armed forces must carry out combat missions in all kinds of complex geographical environments, and so the training of the armed forces must likewise be conducted with the corresponding geographical environment in mind. In order to improve soldiers’ ability to grasp and judge the geographical environment and their ability to read and use maps, to understand the influence of the geographical environment on combat operations, and to enhance the quality of soldiers and raise the combat effectiveness of the armed forces, many countries in the world attach importance to military-geographic education, and conduct targeted training in conjunction with various types of geographical environment.

The experience of modern warfare shows that, in fighting under special geographical conditions, relying solely on a brief period of adaptive training just before the battle is not enough; it is necessary to carry out thorough and targeted training and exercises before the war in order truly to adapt to the complex physical and human-geographic environment of the theater of war, so that the power of both men and weapons can be brought into fuller play. In the Gulf War, U.S. forces not only conducted adaptive training targeted at the characteristics of the desert environment of the Gulf theater, but also attached importance to training in human geography. The people of the Gulf region are mostly Arabs who believe in Islam; U.S. forces in the Gulf region faced problems such as language barriers and differences in customs and religious belief, and in order to eliminate the unfavorable influence of these factors, the U.S. military specially compiled and issued books and materials on Arab cultural geography, distributing them to officers and men taking part in the war so that they would become familiar with the local cultural-geographic background and respect the customs of the Arab peoples, so as to avoid harming military cooperation between different countries and peoples. One of the reasons Britain won the Falklands War has to do with the fact that British combat forces train every year in complex geographical environments and thus possess a relatively high standard of training. British air forces were able to carry out combat missions under all kinds of complex meteorological conditions, and the landing forces also displayed a relatively high military standard in selecting landing sites and adapting to the battlefield environment; soldiers were able to march long distances on foot through muddy marshland and in severe cold, carrying an average load of 50 kilograms per man — all of this is related to the rigorous training of British forces. Britain’s air and naval forces train year-round at bases in the North Sea and Gibraltar, and frequently take part in NATO exercises in a variety of natural environments. British marines spend three months each year training in the severe cold of northern Norway, and some infantry have also undergone adaptive training in the mountains of Wales. Argentine military officers and men, by contrast, lacked rigorous training; Argentina had not fought a war in over 100 years, and lacked training in island environments approximating actual combat; most of its forces came from temperate regions and were not adapted to the cold environment of the Falkland Islands, so their battlefield adaptability was poor. The experience of the Falklands War shows that, in modern warfare, the level of a military’s training in military geography directly affects the combat effectiveness of its forces.

Today, countries throughout the world generally attach importance to organizing training and exercises based on the geographical conditions of anticipated combat areas, stressing realistic training under conditions approximating actual combat, in accordance with the battlefield environment, the adversary, and the combat mission. For example, the U.S. military maintains a severe-cold-region combat training base in Alaska, a tropical jungle training ground in Panama, and a desert combat training ground in Southern California. In addition, it has established a “Joint Readiness Training Center” for training special-operations forces, which includes an “opposing force” whose organization, equipment, weapon performance, and so on are basically identical to those of the armed forces of the country that is the intended adversary. In view of the actual missions it may undertake in Southwest Asia in the future, the U.S. 82nd Airborne Division focuses its combat training on desert, mountain, and similar environments. The main adversaries of the U.S. Marine Corps are found in the Third World, and so jungle and mountain combat form the main content of its training. The French army rotates its various units to African countries for four-to-six-month periods of stationed training, so as to become familiar with African battlefield conditions. NATO’s multinational rapid reaction forces also periodically train in the severe cold regions of Northern Europe such as Norway and in southern European countries such as Turkey, so that their forces practice both technique and tactics and battlefield adaptability. In the Gulf War, although the multinational force led by the U.S. military was assembled on an ad hoc basis, and did not enjoy an advantage in terms of the timing of Heaven, the advantages of terrain, or the harmony of men, it was nevertheless able to carry out rapid deployment and rapid assault — closely related to the highly demanding adaptive training it conducted in peacetime. The Indian armed forces maintain schools specifically for training combat personnel to adapt to various natural environments. For example, the High Altitude Warfare School, established in 1962, has the mission of researching and training Indian Army units in the tactics and techniques of combat in snow and mountains. The Counter-Insurgency and Jungle Warfare School, meanwhile, has the mission of training Indian Army units in the tactics and techniques of jungle warfare and counter-insurgency operations. The Jungle and Snow Survival School mainly trains Indian Air Force officers and men in the knowledge and skills of survival in forest and snow. Japan’s Self-Defense Force units stationed in the north likewise insist on training every year in severe cold regions in snow maneuver, bivouac, offensive and defensive combat, and meeting engagements.

High-quality military training can raise the quality of soldiers and help raise the combat effectiveness of the armed forces. Our army also attaches great importance to training under many different natural conditions, including jungle warfare, mountain warfare, combat in cold regions, combat in special plateau areas, combat in paddy-field water-network areas, and naval warfare. In the successive wars against aggression since the founding of the People’s Republic, the officers and soldiers of our army have won victory fighting in all kinds of complex geographical environments, overcoming the various unfavorable effects that special plateaus, tropical jungles, severe cold regions, and maritime environments have on combat operations. The level of our army’s military training has directly benefited from studying the geography of theaters of war on the basis of actual theater conditions, adapting training to the characteristics of different units in light of the needs of future wars against aggression, and paying attention to drawing on lessons of experience from combat both at home and abroad. For example, in the boundary-delimitation operations of the 1960s and the Self-Defense Counterattack against Vietnam in 1979, our army’s officers and soldiers exposed problems of being unadapted to the geographical environment of the theater of war, which affected combat operations; afterward, research on combat in tropical mountain jungle terrain was strengthened, the laws of combat in jungle areas were mastered, and field training was conducted, geared to the actual geographical environment of the battlefield, to toughen the troops, raising the combat effectiveness of the armed forces.

Education and training relating to military geography occupies a certain place in the training of units, the training of reserve forces, and common-subject training in our army. Our army has always attached importance to training in military geomorphology, and, through training in mountains, plateau areas, severe cold regions, tropical mountain jungle terrain, desert regions, river combat, paddy-field water-network areas, urban combat, island defense, and landing and anti-landing operations, has given its officers and soldiers extensive adaptive training in physical fitness, survival ability, and combat skills. The purpose is to raise the combat capability of the armed forces under special natural conditions.

In line with the needs of our army’s modernization and regularization, and in order to raise the cultural and military quality of officers and soldiers and enhance their ability to understand the geographical environment of the world and of theaters of war, the study of military-geographic knowledge will continue to play a role in military training.



6. The Influence of the Geographical Environment on Logistical Support

The influence of the geographical environment on logistical support is of the utmost importance, bearing directly on the survival of combat forces and on combat operations. The geographical-environment factors that influence logistical support are mainly of three kinds: first, natural conditions; second, economic and social conditions; and third, positional conditions.

Logistical support in modern warfare likewise reflects the influence of the geographical environment. For a major maritime power, or for forces fighting at sea far from their own national territory, the support forces for maritime and air combat usually make up a relatively large proportion of the total support effort. In combat in desert regions, the supply of water is of great importance; in combat in tropical mountain jungle regions, problems of medical care and transportation are especially prominent; and in combat in high cold regions, the supply of fuel, clothing and equipment, and provisions must all take into account the characteristics of the geographical environment of that region, providing targeted supply and support. In general, logistical support must be based on regional differences in formulating support measures suited to various different geographical conditions, so as to maintain the combat effectiveness of the armed forces.

Before the Gulf War, the U.S. military carried out a special investigation and study of the influence of the geographical environment of the Gulf region on logistics. The research report pointed out that, because the geographical conditions of the Gulf desert region are harsh, the desert and high temperatures have a great influence on personnel, equipment, facilities, and combat operations, placing many special demands on logistical support. The wind-blown sand of the Gulf region can cause respiratory illness and eye irritation, and intestinal disease caused by unclean water and contaminated food can produce non-combat losses. In the Gulf region, the influence of many factors such as terrain and weather reduces the firing precision of weapons systems. The air over desert areas is often filled with abrasive fine sand, and this kind of environment can cause equipment to malfunction. The loose material of the desert terrain in the theater of war means that military roads are easily buried and destroyed by shifting sand; how to reinforce the ground so as to keep roads open and unobstructed must take into account the influence of geography. In response to the influence of the geographical environment of the Gulf battlefield on personnel, equipment, infrastructure, and the resupply of materiel, the U.S. military adopted effective countermeasures and met the needs of the battlefield.

The areas where local wars might occur for China are, for the most part, land and maritime border regions far from the interior heartland. The terrain is complex, the climatic conditions poor, natural disasters severe, the economy and transportation backward, resources scarce, local resupply difficult, and transportation lines long; the social and cultural environment is also very complex, and the burden of logistical defense is heavy. Logistical support must therefore be targeted at the above geographical-environment conditions, formulating, with a clear purpose, standards for combat materiel, expenditure, and supply, manufacturing and procuring, and promptly supplying, the logistics technical equipment, daily necessities, and various items of equipment specially needed in these regions; formulating support measures suited to the special geographical environment of the surrounding regions is an important task for logistical support in the future.



7. The Influence of the Geographical Environment on Military Engineering Support

Military engineering support is an important component of the combat support of the armed forces, and all of its activities are influenced and constrained by the geographical environment. The execution of engineering support tasks such as river crossing, the construction of military roads, camouflage, field fortification, and field water supply must all fully take into account the influence of the geographical environment; how the geographical environment is made use of is an important precondition bearing on whether engineering support tasks can succeed.

Maneuver is an important component of war; war is carried out in the course of the maneuver of armed forces, and how forces overcome geographical obstacles in the course of maneuver, and how obstacles are created to prevent the maneuver of the opposing side, must both make use of natural geographical factors. In engineering support, rivers are a major natural obstacle, exerting a serious influence on the movements of ground combat forces. This is chiefly manifested in the splitting of theaters of war, the severing of transportation, and flooding. In judging whether a river will become an obstacle, it is necessary to analyze the relationship between the direction of the river’s flow and the movement of the armed forces. For example, most of our country’s rivers flow from west to east; the Yangtze, the Yellow River, and others form major obstacles to north-south movement within our country, and even where bridges have been built, damage to them, whether in peacetime or wartime, will produce serious consequences. Geographical surveys of rivers must be done well in peacetime, and engineering equipment and materiel must also be suited to the characteristics of the rivers; if this point is neglected, problems will arise when sudden incidents occur.

Field water supply is an important issue in modern warfare. Water is one of the most basic and important materiel resources for the survival and combat of a modern army. As the space of the modern battlefield expands, the armed forces have more opportunities to fight in all kinds of complex natural geographical environments; for example, in combat in desert and Gobi regions, the water consumption can be as much as two-thirds greater than the water consumption of combat under ordinary geographical conditions, while this type of natural environment has an extreme scarcity of water sources, making it difficult to obtain supplies locally and increasing the difficulty of water supply. In the Gulf War, the U.S. military and its multinational force both treated water as an important issue for consideration, and formulated measures suited to the local natural environment to resolve the water needs of men and of weapons and equipment. The geographical characteristics of the Gulf battlefield are: a large difference between day and night temperatures, dry conditions with little rain, and a lack of freshwater resources; the very little freshwater available comes mainly from springs and artesian wells, and is small in quantity and scattered, of poor quality, and very difficult to store. Water stored in metal containers can remain unspoiled for only 24 hours; in view of the above circumstances, doing a good job of ensuring water supply became a matter of the first importance. The high command specially formulated methods for storing and distributing water, as well as measures for the rational use of various kinds of water-storage and water-transport equipment. In military engineering support, an important part of field water-supply work is conducting reconnaissance of water sources, understanding the formation of water sources and the distribution of groundwater, surface water, and atmospheric precipitation; the quantity and quality of water sources; and mapping water-supply conditions, so as to provide a basis for combined-arms commanders and water-supply engineering support units to gain a comprehensive grasp of the water sources of the theater of war and make combat decisions. The methods for reconnoitering surface water sources mainly make use of geographical survey methods, such as regional geographical analysis, remote sensing, and indicator plants, paying attention to the interrelationships among various natural geographical factors. The distribution of water sources is influenced by the natural geographical environment, and the distribution of water sources differs greatly between different natural zones; these regional differences must be fully taken into account in ascertaining and searching for water sources, and this is likewise an important task of military engineering geography research.

Camouflage refers to the various measures adopted to conceal oneself and deceive and confuse the enemy, including concealing the true and displaying the false. In modern warfare, camouflage is an important element of combat support. Correctly carrying out camouflage can raise the survivability of the armed forces and help seize the initiative on the battlefield. The geographical environment also has a direct influence on camouflage. Among geographical factors, terrain, weather, and vegetation all have good camouflage effects. In its successive revolutionary wars, our army has been skilled at using the natural environment as a means of camouflage, and this played an important role in winning victory in war.

Engineering camouflage is one of the important measures for protecting various military objectives and raising the survivability of personnel. Every target exists against a given natural geographical background, and effective concealment and realistic camouflage depend on the study of the natural geographical environment. In modern warfare, camouflage is an important element of combat support, and the use of the natural environment for camouflage mainly includes the following points: first, using various different landform types and inhabited areas to conceal targets; second, using nighttime darkness and weather conditions; and third, using vegetation. Because the areas of poor visibility created by landforms and terrain features are the best natural cover for camouflaging a target, the area and degree of concealment of this cover are related to the target’s own difference in height and to the type of landform. Using forest that completely covers the ground to conceal a target can guard against optical, thermal-infrared, and radar reconnaissance; forest, shrubbery, and tall cultivated plants can guard against enemy ground reconnaissance and even aerial reconnaissance. Using nighttime darkness can guard against reconnaissance by the naked eye, while fog, rain, and snow can shorten the range of optical reconnaissance, thermal-infrared reconnaissance, and radar reconnaissance.

The siting and construction of protective engineering works require various kinds of analysis of the natural geographical environment. Protective engineering works are an important component of the construction of the national-territorial defense battlefield, and are also an important materiel foundation for raising the battlefield survivability of the armed forces. The application of high-technology weapons in modern warfare has placed even higher demands on the deployment of, and protection afforded by, protective engineering works. The factors that should be considered in their deployment include the following points. First, geographical location. Second, analysis of natural geographical conditions, such as the basic characteristics of mountainous terrain — its height, slope gradient and aspect, and extent; the type of mountainous terrain; whether there are valleys, basins, and other natural places of concealment suitable for the deployment of protective works; and the type of vegetation and its distribution characteristics and seasonal changes. Third, analysis of the conditions of natural-environment attack, such as the degree of dissection of the landform, whether there are natural disasters such as debris flows and landslides, and whether there is seismic activity, climatic characteristics, and so on. Strategic protective works are usually sited in mountainous terrain of wide expanse and depth, because such mountainous terrain has relatively high obstruction, concealment, and protective properties. The layout of protective works for defensive positions must fully take into account various different natural geographical backgrounds, paying attention to studying the characteristics of rock type, landform, rivers, soil, vegetation, and climate, as well as transportation conditions and the capacity of the people to provide support, and so on.




Section 2 The Object of Study of Military Geography

The object of study of military geography has been defined in various different ways, but it is generally held that it mainly studies the mutual relationship between human military activity and the geographical environment. It does not study the geographical environment alone in itself, nor does it study only war; rather, it studies the mutual interaction between war and the geographical environment. Insofar as it mainly studies the relationship between war and geography, it is a component part of military science; insofar as it studies the laws of regional differentiation of the geographical environment and the influence of its various elements on war, it belongs to the domain of geography. It is a discipline that has been nurtured and developed within two disciplines, and is therefore a borderline discipline situated between military science and geographical science. The reason military geography exists is that it has a special contradiction as its object of study, and this special contradiction is precisely the relationship between human military activity and geographical space. Military geography studies the influence of the geographical environment on military activity and the laws of the military application of geographical conditions, providing a scientific basis for formulating military strategy, for studying the building of the armed forces, and for preparing and carrying out combat operations.

Military geography studies the geographical environment that is closely related to human military activity. Ever since ancient times, wars have all been fought within the geographical environment — that is, on the surface of the Earth on which humanity depends for its survival and development. The regional differences and constant changes of the Earth’s surface have produced both positive and negative effects on the course of war, and to a certain degree they are able to accelerate or delay the course of war. The comprehensive surface complex made up of the various natural and human phenomena of the Earth’s surface is precisely the geographical environment. The Earth’s surface is a whole made up of five concentric spheres. These five spheres are the atmospheric troposphere, the upper part of the lithosphere, the hydrosphere, the biosphere, and the anthroposphere (the sphere of humanity). Each sphere is in turn made up of many different elements. All wars fought up to now have taken place on the surface of the Earth. The Earth’s surface displays marked regional differentiation, and this means that military strategists today, just like military strategists of the past, attach great importance to the degree to which different parts of the Earth’s geographical environment can be observed and surveyed. The most obvious difference on the Earth’s surface is the difference between the distribution of land and sea; the area of ocean is far greater than that of land, and for military activity this represents an utterly different battlefield environment. Land is the arena in which the army fights, and the ocean is the arena of naval activity, while the atmosphere becomes the space of air force activity. Moreover, the bottom of both the land and the sea are uneven in relief, and the atmosphere too is constantly changing, so that the entire surface of the Earth is likewise in constant change. With respect to every region of the Earth’s surface, both physical and human geographic phenomena change every year, every season, and indeed every day. Humanity’s understanding of the geographical environment has differed in different historical periods, and the spatial scope of human military activity has also been constantly expanding. Ancient wars mainly occurred near those parts of the Earth’s surface whose natural conditions were comparatively favorable to human survival, while the polar regions, the great deserts, high mountains, and other places with harsh natural conditions were places where it was difficult for humanity to survive, and were also places that war found it difficult to reach. As human society has progressed, humanity’s footprints have spread to every part of the Earth’s surface, and war has likewise expanded into a broader geographical space.

The conditions influencing human military activity are manifold. All things on Earth exist in mutual connection and mutual influence, and every natural and social element can exert a direct or indirect influence on military activity. Among these, military geography studies the influence on military activity of the natural, economic, and sociocultural environments. These environments are not themselves the object of study of military geography; the environment is the object of study of geography and its other branch disciplines. The task of military geography is to analyze the influence of these geographical environments on war and their trends of change.

The geographical environment is divided into the natural environment, the economic environment, and the sociocultural environment. The natural environment is a complex made up of such natural elements as rock, landform, soil, water, climate, and living organisms. The relationship between these natural elements and military activity is the object of study of military geology, military geomorphology, military pedology (military soil science), military hydrology, military climatology, and military ecology, and these constitute the branch disciplines of military geography in the area of military physical geography. The economic environment is a type of geographical environment formed by human society on the basis of the natural environment; it mainly refers to the regional economic structure — including industry, agriculture, transportation, and cities — that is formed once natural conditions and natural resources have been developed and made use of by humanity. The relationship between these economic factors and military activity is the object of study of military economic geography, military transportation geography, and urban military geography. The sociocultural environment includes such human factors as population, society, the state, ethnicity, language, and culture; the relationship between these factors and military activity is the object of study of military population geography and geopolitics. The relationship between the economic and sociocultural environments and military activity constitutes the branch disciplines of military geography in the area of military human geography. The natural, economic, and sociocultural environments — these three types of geographical environment — also overlap with one another in region and in structure, and are mutually connected, thereby forming a unified geographical environment. The study of the relationship between this unified geographical environment and strategy, military logistics, the navy, and the air force is, respectively, the object of study of strategic geography, military logistics geography, naval geography, and air force geography. The study of the influence of the geographical environment on military activity during historical periods is the object of study of historical military geography. The study of the influence on military activity of the geographical environment of a particular region of the Earth’s surface is the object of study of regional military geography.

The development of military space technology has caused human military activity to exceed the bounds of the Earth’s surface; various kinds of military satellites can monitor military targets on the Earth’s surface from outer space and obtain military-geographic intelligence, and the analysis and interpretation of this geographic intelligence requires military personnel to possess military-geographic knowledge, thereby also extending the object of study of military geography to outer space. Because of the rapid increase of global population and the effects of worsening global environmental conditions, the question of humanity’s impact on the environment has attracted the attention of people the world over. Human military activity has also caused a certain degree of damage to the Earth’s environment, and the study of the influence of war on the environment is the object of study of military environmental science.

With the widespread application of science and technology in the military sphere, and with the evolution of the world’s strategic-geographic situation and the rising strategic importance of the oceans and outer space, military geography will face broad and arduous tasks.



Section 3 The Main Characteristics of Military Geography

The main characteristics of military geography are regionality and comprehensiveness, though it also has certain other attributes.


1. Regionality

Regionality, also called territoriality, is the fundamental characteristic of military geography. Region refers to the space of the Earth’s surface. The characteristic of the uneven spatial distribution of natural and human phenomena on the Earth’s surface has produced differing effects on military activity, and this determines the regional characteristic of military-geographic research. Because different regions have different natural and human phenomena, the pattern of change that a given element displays in one region cannot possibly be exactly the same as in another region; therefore differences also exist in the laws by which it influences and constrains military activity. Among the military sciences, military geography is the only discipline that studies the influence of the regional geographical environment on military activity, and this is also the main mark distinguishing military geography from the other military sciences. Military geography studies the general laws and characteristics governing the influence that the world, a country, a theater of war, or a still smaller military region exerts on the course and outcome of war. The content of military geography’s regional research includes two aspects: the internal structure of a region and inter-regional relationships; synthesizing the research tasks of these two aspects is something other disciplines find difficult to undertake. In studying the influence of regional space on military activity and its laws, military geography attends not only to the spatial change of the Earth’s surface environment but also to change over time. Because, as time passes, the conditions of the same region will also change; over the course of historical development the natural environment is relatively stable, while the human environment changes comparatively quickly, and so military geography’s study of the regional space that influences military activity is not something settled once and for all — this is especially true of military activity, since the geographical environment of the battlefield is also constantly changing under the influence of men and weapons. In order to meet the needs of military struggle, military geography must continually study the influence of regional change on military activity, providing a geographical basis for national defense construction, for preparing for and carrying out combat operations, and so on.



2. Comprehensiveness

The Earth’s surface is a complex in which many different elements interact with one another, and this determines the comprehensive character of geographical research; military science, too, is a comprehensive discipline, and military geography, as a borderline discipline between geographical science and military science, possesses a comprehensive character. The comprehensive research of military geography can be divided into different levels. It has connections, to varying degrees, with geography, geology, meteorology, hydrology, biology, and oceanography within the natural sciences; with military thought, military art, military history, and military logistics within military science; with political science, demography, economics, psychology, and sociology within the social sciences; and with surveying and mapping science and military technology within the technical sciences. Military geography draws specialized knowledge concerning various elements from these disciplines, and, combining this with its own geographical theory, comprehensively analyzes the relationship between the physical and human geographical environment and military activity.

The higher-level comprehensive research within military geography involves the entire range of elements of the Earth’s surface’s physical and human environment, comprehensively analyzing the military influence of these factors; exploring the influence on human military activity of all the geographical factors of the Earth’s surface is the research task of military geography. The branch disciplines within military geography are likewise mostly a synthesis of two or three disciplines. Military medical geography is a synthesis among the three disciplines of military affairs, geography, and medicine; military economic geography, meanwhile, touches on military affairs, economics, and geography. Some branches touch on only two disciplines, such as military geomorphology. The research of regional military geography belongs to a higher-level synthesis; it studies the overall characteristics formed by all the factors of a certain region of the Earth’s surface and their influence on military activity, and evaluating the military influence of the regional geographical environment belongs to this kind of comprehensive research.

Research in regional military geography possesses a very strong comprehensive character; the purpose of this synthesis is to determine the strategic significance of a region from a military-geographic perspective — that is, the position and role that region would occupy in a possible war. The comprehensive research of regional military geography generally includes the following: 1. Evaluation of the region’s human geographical environment, including the composition, boundaries, and extent of the region, its geographical position and strategic status, population size, ethnic composition, religious customs, and economic and transportation conditions, and so on. 2. Evaluation of the region’s natural environment, including the influence on military activity of such factors as landform, hydrogeography, soil, vegetation, climate, and coastline. 3. Analysis of the geopolitical situation, and comparison of the political and military strength of the theater of war, including the composition and distribution of the enemy’s armed forces, and the enemy’s strengths and weaknesses. 4. Evaluation of the regional combat facilities, including analysis of the distribution of various transportation lines, airfield networks, naval bases and ports, and military and civilian engineering facilities. 5. Evaluation of strategic and campaign directions, including the boundaries, width, and depth of that direction; the region it includes; where it leads and which strategic objectives it leads toward; the areas most favorable for the concentration of the main forces of either side; the natural obstacles on routes of military maneuver and their nature; ground trafficability and engineering conditions off the roads; the distribution of the river system; and, in coastal directions, points convenient for landing. Through the analysis of military-geographic conditions in the above and other respects, one can assess the strategic significance of that direction. The campaign capacity of that direction, the nature of the actions that might unfold in that direction, and the role such actions would play in achieving the regional combat objective — after comprehensive research and evaluation of the geographical conditions of a region in all of the above respects, one can determine the strategic significance of that region.

Most of the disciplines that make up military geography are applications, in the military sphere, of the natural sciences. Military geography must study the lessons of experience in the use of the geographical environment in past wars, and must also, in practice, do a good job of military surveying and mapping, hydrometeorology, and military-geographic support work, while at the same time keeping abreast of the development of geography, meteorology, oceanography, and surveying and mapping science, and applying these, wherever possible, to military ends.

Military geography also has certain other characteristics, such as formulations concerning class character, practicality, dynamism, and sociality, but only regionality and comprehensiveness are the fundamental properties of military geography. With the constant change of the global environment and the diversification of military activity, the comprehensive character of military geography will be further strengthened.




Section 4 The Disciplinary Status and Research Content of Military Geography


1. Disciplinary Status

Military geography occupies a certain position within both geographical science and military science. Within geographical science, military geography is an independent branch. In China, military geography is classified as a branch discipline of human geography, whereas abroad it is mostly classified within the scope of applied geography; the United States classifies military geography as occupying a status equal to that of physical geography and human geography, and the Association of American Geographers has specially established a Military Geography Specialty Group, publishing a series of works on military geography. The Soviet Union likewise held that military geography’s comprehensive character is comparatively strong, and that it should be an independent branch within geography.

Military geography has always been one of the independent branches of military science. Within the system of modern military science, military geography still occupies an important place. Since the founding of the People’s Republic, military geography in our country has always been a branch of military scholarship; since entering the 1990s, in the practice of compiling the Chinese Military Encyclopedia, people’s understanding of military geography has deepened, and it has been listed as one of the seven major categories of disciplines in military science, itself becoming an independent body of scientific knowledge. Abroad, the Soviet Military Encyclopedia and the Yugoslav Military Encyclopedia both establish a category for military geography in their disciplinary systems. The foreword to the Soviet Military Encyclopedia explains that all entries included in the Soviet Military Encyclopedia are classified, according to their nature, into five categories, military geography being one of these categories. The content of its entries includes military-geographic theory; historical theaters of war, as well as continents, countries, and river and lake territories; mountain systems; military bases; and inhabited places famous for military events, and so on, as well as the situation of the armed forces of various countries, and so forth. The United States’ International Military and Defense Encyclopedia, published in 1993, is, up to now, the first large-scale comprehensive military encyclopedia published in the United States. This work is divided into 17 major categories, of which one category is specially devoted to content on military geography, while entries on “military geography,” “military meteorology,” “military oceanography,” “military surveying and mapping,” and “military terrain” are also found under other categories. Our army’s compiled Encyclopedia of the Chinese Navy, Dictionary of the Air Force, Military Terminology: Supplementary Volume, and Table of Military Subject Terms all list military geography as one of the categories of military science.

The disciplinary system of military geography itself has mainly been divided according to two viewpoints. One viewpoint divides military geography into two parts, theoretical military geography and regional military geography; the other divides military geography into three parts — general theory, sectoral, and regional military geography. Under the two-part division, the general-theory portion includes general military geography and sectoral military geography; the former studies the most general theory and methodology of military geography, while the latter studies, from an analytical perspective, the influence of geographical factors on military activity. Regional military geography studies the military evaluation of the geographical environment of a concrete region, whether the region be as large as the world, a country, or a theater of war, or as small as a certain city, county, or geographical area, comprehensively analyzing the influence of the physical and human geographical environment on military activity and the laws governing it.

The three-part division of military geography, which classifies strategic geography as a sectoral military geography, has a certain lack of reasonableness; in fact, military geography mainly serves strategy, and the greatest characteristic of strategy is its overall, comprehensive nature — strategic formulation touches on many aspects of content, including politics, economics, military affairs, and geography, whereas a sector is a part within the overall whole; classifying strategic geography, which serves strategy, as a component part of sectoral geography creates a contradiction both in the division of the disciplinary system and in practice. This book holds that strategic geography is the theoretical part of military geography.

This book divides military geography into two parts, theoretical military geography and regional military geography; theoretical military geography is basic theory, while regional military geography applies the basic theory of military geography to comprehensively evaluate the geographical environment of a region, in the service of military activity.



2. The Research Content of Military Geography

The intersection of military geography with military science, geographical science, and other related disciplines has formed many branches; these branch disciplines are all borderline disciplines formed by military science and geography and other disciplines, and all belong to the basic theory of military geography and are also the main content of military-geographic research — and also the main content discussed in this book. Strategic geography is a borderline discipline between military geography and strategic studies. It mainly studies the relationship between war and the geographical environment, while the geographical environment has a substantive influence on the whole of war. It mainly studies the geographical background against which war arises, the relationship between the evolution of the international strategic environment and the world’s political map, the evaluation of the physical and human geographical conditions of a theater of war, and questions concerning the geographical environment’s influence on the formulation of strategic policy, preparation for war, the execution of war, strategic command, and strategic-geographic support.

Military oceanography is the discipline that studies the relationship between the ocean and military affairs and the laws governing it. Its research task is to reveal the laws governing the influence of the ocean and the geographical environment of the land adjoining it on naval military activity, and the laws governing the use of geographical conditions in military activity, so as to provide a scientific basis for the navy in formulating operational policy, in carrying out preparation of the naval battlefield, in choosing the combat operations, direction, area, timing, and weapons and equipment to be used in the execution of combat operations, and in navigational support.

Historical military geography studies the relationship between military activity in historical periods and the geographical environment and the laws governing its development and change. It explores the geographical background of wars in historical periods, the strategic significance of the battlefield in the course and outcome of war, the role in war of such things as dangerous mountains and rivers, fortified strongholds, passes and fords, and traffic arteries, and the evolution and change of national territory and borders. The purpose of studying historical military geography is to sum up the characteristics and laws of the development of the changing relationship between historical military activity and the geographical environment, so as to provide a historical reference for the research of modern military geography, and for the country in formulating national defense policy, preparing for war, and organizing and directing military action.

Military geomorphology mainly studies, proceeding from military needs, the characteristics of terrain and the laws by which they influence

combat operations. The purpose is to correctly make use of terrain, providing theoretical basis and methods for organizing and directing operations. Terrain is the objective foundation of combat operations, having a certain influence on the maneuver of troops, the deployment of forces, the construction of positions, and the disposition of firepower. The main content studied by military geomorphology includes: the influence of terrain on combat operations; the study of the classification of terrain and the characteristics of each type of terrain; the influence on combat operations of the structural characteristics of landform and river-system terrain elements; study of the identification and application of military topographic maps; study of methods for determining bearings in the field; and study of the theory and practical application of interpreting aerial and satellite imagery, among others.

The basic task of military climatology is to study and resolve the various climate-related problems that arise in troop movements and in national defense construction, in the service of building the armed forces and raising the combat effectiveness of the armed forces. Its main research content includes: the mutual relationship between climatic conditions and military activity, including exploring the influence of climate on strategy, campaigns, tactics, the use of weapons and equipment, and rear-area logistical support, and so on; and the study of various types of climate, such as continental climate, maritime climate, monsoon climate, plateau climate, tropical rainforest climate, and desert climate, and their influence on unit organization, combat, training, and logistical support, and other relevant matters.

Military hydrology studies the influence of hydrogeography on military activity, mainly analyzing and evaluating the distribution of the Earth’s surface’s oceans, rivers, lakes, marshes, and glaciers and their hydrological characteristics, and their influence on the movements of ground forces. It studies the laws of the influence of various bodies of water on military activity. Correctly making use of and transforming hydrogeographic conditions is an important factor in achieving victory in military operations.

Military geology is the discipline that applies the principles of geology and knowledge of engineering geology and hydrogeology to military purposes. Its main task is to provide geological data for national defense and military engineering construction, to survey the suitability of engineering facilities for construction, and the distribution of natural building materials and water sources, providing opinions on their extraction and use; to survey the distribution of natural geological hazards and their dangers; and to study the properties and types of soil. The design and construction of fortification works, military roads, military airfields, and military bases in national defense construction cannot do without the application of geological knowledge. Soil is one of the natural environmental factors; different types of soil are distributed across the Earth’s surface, and different soils differ in their physical properties, producing various different effects on military activity. The ground mobility of field units, and field engineering works and the construction of military roads, as well as the use of certain technical weapons, must all take into account the unfavorable effects of soil.

Vegetation refers to the entire plant community covering the ground, and is the most sensitive part of the natural geographical environment. Vegetation is one of the factors making up the combat environment. In the military sphere it has such functions as providing resources, forming obstacles, providing cover, and providing concealment. Vegetation’s type, distribution range, form, and internal structure differ, and these have different effects on national defense construction and military activity. Forest vegetation, dominated by trees, is generally characterized by tall trees, dense forest, and luxuriant foliage; the internal layered structure of the forest is complex, and it has a comparatively great influence on military activity. Militarily, forest can form a natural screen for defense, can conceal important military installations, cover the assembly of troops, and provide an abundant substitute food supply. The degree of forest’s influence on military activity depends on such conditions as its geographical location, terrain, the structure of the woodland, and the roads through the forest. Grassland and shrub and other types of vegetation have a smaller influence on military activity than forest.

Military environmental science studies the adverse effects that war produces on the environment. In war, both sides try to make maximal use of natural conditions to serve themselves. Since the end of the Second World War, environmental warfare, waged for military purposes, has already appeared. War can cause enormous damage to the natural environment of the battlefield, subjecting the atmosphere, water, and soil to pollution and disrupting the ecological balance. In the Gulf War, the ignition of Kuwaiti oil wells by the Iraqis created an environmental catastrophe. The question of the influence of war on the environment is the research task of this branch discipline.

Outer space is a new domain of human activity. Studying the position and role of outer space in modern warfare, and analyzing the use of military-geographic intelligence obtained by military satellites in the service of military command and the formulation of operational plans, is a new research task of military geography.

Military medical geography mainly studies the influence of the geographical environment on the disease, health, and medical services of military personnel. It reveals the characteristics of the medical-geographic environment, and studies countermeasures and measures for making use of and improving the medical-geographic environment of the battlefield, which is of practical significance for protecting the health of participating personnel and maintaining the combat effectiveness of the armed forces.

Military economic geography mainly studies, from a military perspective, the geographical conditions of the distribution of the productive forces, revealing the national-defense economic potential and strength of countries and regions, the quantity and quality of strategic resources, the distribution of various resources, and questions such as the rational distribution of industry and agriculture and the rational use of strategic resources. The state of military economic geography is an important condition for national defense economic construction and for economic support in wartime.

Military transportation geography studies military-geographic questions in transportation and shipping. Transportation refers, collectively, to the use of various transportation lines and their associated facilities and means of transport to move personnel and materiel. Divided by mode of transport, it can be divided into rail transport, road transport, waterway transport, air transport, and pipeline transport. Divided by peacetime and wartime, it can be divided into peacetime transportation and wartime transportation. Divided by its constituent elements, it can be divided into transportation lines, transportation vehicles, transportation service personnel, and transportation communications. The development of human society and people’s daily activities cannot do without transportation, which is of great significance for developing the economy and strengthening military power.

Urban military geography studies the military value of cities and their influence on military activity. Cities are inhabited places with a certain scale of industry, transportation, and commerce concentrated in them, with a predominantly non-agricultural population. In our country, places where a municipal administrative structure has been established are usually regarded as cities; because of differences in geographical location, natural environment, developmental history, and socioeconomic conditions, their scale of development varies. The larger a city, the greater the scope of its influence. Large and medium-sized cities are generally the political, economic, and cultural centers of a given region, are transportation hubs and strategic points, and are also key points for defense.

Population is the total number of people residing in a given area. The quantity and quality of population are a main component of a country’s comprehensive national power, are one of the important bases for formulating national policy and military strategy, and are also an important indicator of the magnitude of a country’s war potential. A country’s population situation has a very great influence on the building of the armed forces and on the course and outcome of war.

Questions of ethnicity and religion also have a close relationship with national defense and the building of the armed forces, and are also one of the contents of military-geographic research. Ethnicity is a stable community of people that has taken shape historically, possessing a common language, common territory, common economic life, and a common psychological makeup expressed in common cultural characteristics. It is sometimes also used to refer to all the ethnic groups within a multi-ethnic country, such as the Chinese nation (Zhonghua minzu); or it may serve as a collective term for all the ethnic groups within a given region, such as the peoples of Africa. Differences and inequality between different ethnic groups often lead to conflict and war, affecting national security as well as relations between countries. In formulating national policy and military strategy and in building up the armed forces, ethnic factors must always be fully taken into account.

Religion refers to a form of human social consciousness that believes that, beyond the real world, there exists a mysterious realm and society of the supernatural and the superhuman, and reveres and worships it. Religion is a universal social phenomenon; religious believers are found throughout the world, and, given their great numbers, religious believers have an important influence on the politics, economy, military affairs, and social culture of every country. There is a direct relationship between religion and the formulation, by relevant countries, of domestic and foreign policy and military strategy. Imperialist and capitalist countries have often made use of religion to carry out aggressive expansion and infiltration. In today’s world, religion remains one of the factors that can trigger war. Religion can arouse the spiritual strength of believers, and is an important means of mobilizing the masses to wage war. Religion is also one of the important factors influencing national unity and cohesion.

Geopolitics is one of the contents of military-geographic research; based on various geographical factors and the regional form of the political configuration, it analyzes and forecasts the strategic situation of the world or of a region and the policy and strategy of relevant countries. Geopolitics has already become an important basis on which various countries formulate national defense and foreign policy and military strategy. Although the research of various geopolitical theories is all based on the geographical environment, the emphasis of their analysis differs. Modern geopolitics has already abandoned the purely German-Nazi theory of “living space” [Lebensraum], and, while considering the geographical environment, has also added consideration of economic and social factors. The study of geopolitics has a certain practical significance for understanding the international strategic configuration and the military strategy of relevant countries.

Regional military geography is the discipline that studies the relationship between the building of the armed forces and military activity of a certain country or region on the Earth’s surface and the geographical environment. It comprehensively studies the geographical situation, natural geographical conditions, social conditions, economic conditions, transportation, important towns and cities, military strongpoints, military strength, historical battle examples, and their relationship to the geographical environment, evaluating, from an overall perspective, the military value of the geographical environment of the relevant countries and regions.

The various branch disciplines of military geography must together accomplish the following overall tasks: in theory, to explore the general laws of the influence of the geographical environment on national defense construction and military activity; and in practice, to serve the preparation for war and the direction of war.




Section 5 The Research Methods of Military Geography

Because military geography is a borderline discipline between geographical science and military science, the guiding principles, methods, and means of military-geographic research mostly adopt a cross-disciplinary approach, influenced by the methodologies of both geography and military science.

The scope of research of modern geography and military science is extremely broad, and military geography, situated at the intersection of these two disciplines, is both a natural science and a social science; its characteristic is that it must not only study the characteristics of each factor of the geographical environment and their influence on military activity, but must also analyze the laws governing this influence and its constraints. Therefore, engaging in military-geographic research presupposes mastery of the basic theory of both geography and military science: strategically — that is, in breadth — one must have a relatively systematic understanding of the object of study, tasks, disciplinary status, and research content of the branch disciplines of both disciplines; tactically — that is, in depth — one should have a relatively deep grasp of the basic theory and technique of some specialty within military science or geographical science. On this foundation, one further needs to master the research methods of proletarian military science and natural science, and take dialectical materialism and historical materialism as the fundamental method guiding one’s work. Only when military-geography workers have mastered the concrete analysis of concrete problems, the integration of theory with practice, and the dialectical method of Marxism can they reveal and understand the laws governing the distribution of human military activity, and can they correctly and scientifically explain the laws governing the influence and constraint of the geographical environment on military activity.

The research methods of military geography include both those shared with proletarian military science and those special to this discipline itself, such as the map method. There are traditional research methods, such as regional comparison and field investigation, as well as the methods of modern science, such as remote sensing and geographic information systems. The research of military geography begins with observation. Before the 18th century, primarily descriptive geographical investigation, geographical exploration, battlefield survey, and the maps associated with them were the basic means and methods of military-geographic research. With the development of science and technology, new methods such as remote sensing and systems methods have been used, propelling military geography to move gradually from purely qualitative research toward a combination of qualitative and quantitative research, from the mere accumulation of data toward the exploration of mechanisms, and even toward strategic trend analysis, bringing military geography into the ranks of modern science.


1. The Map Method

The map method is the most commonly used method in military-geographic research. Maps are the most intuitive and concrete; they can enable people to form correct spatial concepts, and through maps one can not only understand the basic structure of the geographical environment and the distribution of geographical phenomena, but can also understand the mutual relationships among physical and human factors. From ancient times to the present, maps have always been an important tool used by commanders to understand the battlefield’s geographical environment and to direct combat operations, and are widely applied for this purpose. The military application of maps mainly includes the study of the strategic situation; campaigns and tactics; operational command, military training, and exercises; and the planning, design, and construction of national defense engineering projects. In military geography, maps can also be used to study changes in national boundaries and the delimitation of the boundaries of theaters of war.

Maps are a tool of war; in war, the maneuver, concentration, dispersal, and deployment of troops, and the use of weapons, are all constrained and influenced by the geographical environment, and if one wishes to understand the military-geographic situation of a theater of war, apart from field investigation one must rely on maps. According to incomplete statistics, during the Second World War the Soviet Union consumed more than 500 million maps. In warfare under modern conditions, with the various services and branches operating jointly, the consumption of maps will be even greater; during the Gulf War, U.S. forces used 116 million maps. Maps have been praised, in the military sphere, as the eyes of the commander. Napoleon was a famous French general of the late 18th century. Throughout his life of campaigning north and south he was extremely familiar with maps, and was skilled at making use of them. In wartime, wherever Napoleon went, he always carried maps with him. The older generation of proletarian revolutionaries in our army, such as Mao Zedong, Zhou Enlai, Zhu De, Liu Bocheng, Ye Jianying, He Long, and Su Yu, attached great importance to the use of maps, and, in analyzing the strategic situation and directing combat operations, constantly used maps to understand the military-geographic situation of the theater of war, treating them as an important tool for directing operations.

Military maps are the carrier of military-geographic information, and so, in the research and study of military geography, one must make full use of all kinds of maps, including military maps. Workers in military geography must not only be able to read all kinds of maps, but must also be able to draw military-geographic maps; this is an important characteristic of military geography, and an important mark distinguishing military geography from other military disciplines.



2. Field Investigation

Field investigation is a traditional method of military-geographic research; for understanding the battlefield geographical environment, field investigation is extremely important. Because the scope of military-geographic research is broad and its content complex — because the geographical environment that influences war, under the influence of human activity, undergoes different kinds of change in its natural, economic, and social geography as the process of the times unfolds — this requires that military-geography workers continually master the laws governing its development and change, revising and supplementing, in a timely way, past military-geographic findings, and doing a good job of researching the military geography of pre-established battlefields; providing military-geographic findings is an important part of preparation for war. In wartime years, military leaders such as Mao Zedong, Liu Bocheng, and Deng Xiaoping specially issued orders requiring units to survey the military-geographic conditions of the battlefield, so as to provide a basis for marching and fighting. Before field investigation, one should generally read the military-geographic materials of the area to be investigated, such as military gazetteers, formulate an investigation plan, and prepare the relevant maps. Comparatively important field investigations in military geography are mostly carried out in accordance with tasks assigned by the relevant departments and the intentions of the commanding officers. As a military-geography worker, in the course of investigation one must be skilled at making full use of one’s own strengths, pay attention to gathering geographical data, and conduct field surveys, making a military evaluation of the geographical environment of the area under investigation. One must analyze which geographical conditions are favorable to us, and how, under these geographical conditions, to make use of geographical advantages to deal with the enemy. For areas and key points that affect the overall situation of the war, one must pay even greater attention to conducting a comprehensive analysis and reaching conclusions, so as to provide a basis for preparing for and directing the war.

The method of field investigation is a basic skill that military-geography workers must master; how effective a field investigation is has a direct bearing on the results of the work, and so, in the course of investigation, one must always maintain a rigorous scientific attitude and a spirit of seeking truth from facts.

The map method and the method of field investigation are the two most important of the traditional research methods of military geography. Other methods that need to be applied include comparison, analysis, synthesis, classification and analogy, and hypothesis, among others.



3. The Application of Modern Methods and Means

The distinction between method and means is as follows: a method is a general approach that comprehensively reflects the object under study, comes to understand its essence, and reveals its laws. It answers the question of “how to obtain results.” The tools that realize a method, such as instruments, are the means of research. They answer the question of “by what means results are obtained.” With the development of science and technology, the means of research in military geography have also developed. The new research means are concretely reflected in the following three respects:


	Means of providing geographic information: these generally include documents, statistics, maps, aerial and space imagery, as well as geographic information systems.



The remote-sensing method. Satellite imagery has already become one of the tools of military-geographic research. Satellite imagery can provide information on the ground conditions of a battlefield on the Earth’s surface, and can also reveal its changes. The remote-sensing method has fundamentally transformed past methods of geographical investigation and simple observation relying on human labor, expanding the field of vision in both breadth and depth, and greatly increasing the quantity of geographic information obtained.

Geographic information systems. This is an interactive system able to collect, organize, process, store, evaluate, reflect, and disseminate data, and, on this basis, to obtain new information and knowledge about spatiotemporal phenomena. Its main functions include the input and output of maps. It digitizes the areas, lines, and points shown on a map, is able to retrieve and transform them as needed, and can perform calculations on point, line, and area elements — such as calculating area or length. It can also provide much specialized military-geographic information. As a technology, geographic information systems have broad prospects for application in the military sphere. The earliest use of geographic information systems to process maps can be traced back to 1953, when the North American air defense system of that time first used geographic information imagery display in order to identify whether aircraft over North American skies were enemy or friendly.

In the Gulf War, the U.S. Department of Defense made use of military geographic information systems and digital maps to carry out the necessary surveying and mapping support for U.S. military operations. This was the first time a military geographic information system took part in actual combat. A military geographic information system refers to a technical system that, with the support of computer software and hardware, collects, stores, retrieves, analyzes, displays, and outputs military-geographic information such as military terrain, resources, and the environment. It is the core of terrain-analysis systems on the modern battlefield.

Because surface information has an important influence on military decision-making and military operations, the military geographic information system of the U.S. Defense Mapping Agency has conducted in-depth research on surface phenomena. Surface phenomena involve such things as surface material, vegetation, slope gradient, transportation lines, obstacles, and the river system. As a result, military geographic information systems can provide the armed forces with a large quantity of geographic-analysis data. This system can also use digital terrain elevation data to simulate three-dimensional terrain models. In view of the fact that U.S. military operations in the Gulf were conducted in a desert region, this system placed emphasis on researching and analyzing the terrain and water resources of the theater of war, providing water resource information on the quantity, quality, and accessibility of water sources, among other conditions. Military geographic information systems have played an important role in such areas as air-sea coordination, the simulation of the mobility performance of units and vehicles, and the analysis of terrain’s influence on weapon performance.


	Means of geographic simulation: for example, using sketch maps, charts, maps, and text to describe a given geographical region, locations, and the relationships among locations.


	Means of representing geographical phenomena: the most commonly used are text, charts, and photographs. There are also slides, film, and video, which can represent geographical phenomena from both the temporal and spatial dimensions simultaneously.




The research work of military geography serves military struggle; in their research work, military-geography workers should take Marxism-Leninism and Mao Zedong’s military thought as their guide, implement the strategic policy of active defense, and, in accordance with the requirements of the relevant departments, make use of both traditional and modern research methods, achieving still more results in the research of theoretical and regional military geography.








Chapter 2 The History of the Development of Military Geography

Military geography is a discipline within military science that developed relatively early. Humanity’s understanding of the influence of the geographical environment on war arose almost simultaneously with war itself. Knowledge of military geography arose and developed out of the practice, born of the needs of war, of observing, making use of, and transforming the geographical environment. If we take the two chapters “Terrain” and “The Nine Kinds of Ground” in Sunzi’s Art of War as the fountainhead of military geography, then military geography is a field of learning with a long and distant history. The geographical environment is the stage of war, constraining and influencing the course and outcome of war; therefore, studying and understanding the influence of the geographical environment on combat operations was an important component of ancient military geography, and Chinese military treatises contain extensive records of military-geographic knowledge. However, because the spatial scope involved in ancient warfare was limited, understanding of the geographical environment focused only on the influence and utilization, for combat operations, of geographical facts in local areas, and had not yet formed into a specialized science — that is, it lacked a complete theoretical system. Scientific military geography, on the other hand, gradually developed into a mature discipline alongside the development of military technology and warfare; the mid-19th century to the early 20th century was the period in which military geography took shape, and, being no more than a century old today, military geography is, in this sense, also a comparatively young discipline.


Section 1 The Development of Military Geography in China

In the history of the development of military geography worldwide, ancient Chinese military geography was in a leading position in many respects; ancient Chinese military treatises contain rich military-geographic content, and there were also specialized works on military geography, achieving great accomplishments in the theory and practice of military geography. The ancient countries of West Asia, Northern Europe, and the Mediterranean coast also had their own achievements in military geography. But the ancient military-geographic theory and wartime practice of China and the West both had points in common, in terms of understanding and making use of the geographical environment, and also had differing understandings, thereby displaying different regional characteristics.


1. Ancient Chinese Military-Geographic Thought

a. Military-Geographic Thought of the Pre-Qin Period

Ancient military-geographic thought was a product of agricultural and pastoral society; its characteristic was that it consisted mainly of descriptive records of military-geographic knowledge, and the theoretical system of the discipline had not yet taken shape; the relevant military-geographic knowledge was mostly scattered throughout works of geography and military studies, and, because of differences in environment and in the practice of war, the content of ancient military geography displayed marked regional differences.

Before the Spring and Autumn period, China already had a specialized military document, the Records of the Army [Junzhi], which is the most important, and, up to now, the earliest-discovered military treatise in the birth of ancient Chinese military scholarship; the book contains the statement: “the advantage of terrain lost, the soldiers bewildered, the Three Armies routed and defeated; hunger and satiety, toil and ease — the advantage of terrain is a treasure.” This reflects the military-geographic thought of the Western Zhou period, affirming the importance of correctly understanding and being skilled at making use of the geographical environment. It reflects the actual conditions of war at that time, and is a theoretical summation of the practical experience of war of that period.

The Book of Changes, also called the Zhouyi, is the oldest of our country’s classics, and contains rich military content; many of our country’s ancient military strategists were thoroughly versed in this book. It is generally held that this book is a work of the early Western Zhou period. It contains an understanding of the relationship between war and terrain, advocating that when an army is encamped it should take care to select favorable terrain, and that in combat it should take care to seize favorable commanding heights. The earliest appearance in our country of the term “geography” [dili] is found in the “Appended Sayings” [Xici] of the Book of Changes, which contains the statement: “Looking up, one observes the patterns of Heaven; looking down, one examines the principles of Earth [dili].” In ancient times, the study of geography and of astronomy were both considered extremely important, and the two were often mentioned together in the same breath. Geography is the study of mountains, rivers, and the land; to “look down and examine the principles of Earth” means to say that, according to differing geographical environments, one engages in production and military activity by suiting measures to local conditions. Geography, like astronomy, was a byword for a kind of specialized knowledge; to know astronomy above and geography below was knowledge that ancient generals had to possess in commanding troops in battle. The Warring States military treatise Six Secret Teachings [Liutao] contains the statement that “a general must know the way of Heaven above, geography [dili] below, and human affairs in between.” Mencius, meanwhile, put forward the view that “the timing of Heaven is not as good as the advantages of terrain, and the advantages of terrain are not as good as the harmony of men.” In sum, already in the germinal period of military-geographic knowledge, people had already arrived at a fairly profound understanding of the relationship between combat and geography.

Ancient Chinese military-geographic thought underwent enormous development during the Spring and Autumn and Warring States periods; this is manifested not only in the emphasis placed on, and extensive discussion of, terrain and maps in military treatises and the works of other thinkers, but even more so in the appearance of The Art of War, a military treatise of world significance.

The Art of War [Sunzi Bingfa], also called the Sunzi, was written 2,500 years ago by the great military strategist Sun Wu (also called Sunzi) of the late Spring and Autumn period, and is the most famous military treatise in ancient China. It reveals quite broad general laws of war, and puts forward many outstanding propositions in strategy and military geography, occupying a prominent position in the military history of both China and abroad. Over 2,500 years of transmission, it has been extolled as the “classic of war” and hailed as the “founding father of military studies,” its influence reaching every corner of the world. Mao Zedong called Sunzi a great military strategist of ancient China, and The Art of War laid the foundation of ancient China’s military science. The United States’ Grand Strategy, published in 1973, states that Sunzi was the first great figure in antiquity to form a strategic doctrine, and that The Art of War can be favorably compared with the famous works of every era, including Clausewitz’s On War, written 2,200 years later. The Art of War consists of 13 chapters in all, of which the three chapters “Terrain,” “The Nine Kinds of Ground,” and “Marching the Army” are devoted specifically to discussing the relationship between the geographical environment and marching and fighting, and geography is also touched upon in other chapters. Sunzi attached great importance to the position and role of the geographical environment in war, and The Art of War contains extensive discussion of military geography; it is the foundational work of ancient Chinese military geography, and its appearance marks the formation and maturation of ancient Chinese military-geographic thought. It occupies an important historical position not only in China but in the history of the development of military geography worldwide, and has had a profound influence on the military-geographic theory and practice of later ages. Gu Zuyu, a military geographer of the late Ming and early Qing period, said: “In discussing the subtleties of the art of war, none surpasses Sunzi, and in discussing the subtleties of the advantages of terrain, none surpasses Sunzi either.”

Sunzi’s proposition that “knowing Heaven and knowing Earth, victory can be complete” reflects the important role of the geographical environment in directing combat operations and in achieving victory through the use of arms. Heaven and Earth were the natural stage of ancient warfare, and, since ancient times, great emphasis has been placed on the idea that combat must pay careful attention to the timing of Heaven and the advantages of terrain. In ancient warfare, the timing of Heaven, the advantages of terrain, and the harmony of men were the basic essentials for achieving victory through the use of arms. In the chapter “Terrain,” he states: “Terrain is an aid to the army.” “One may know that the enemy can be struck, and know that one’s own troops are capable of striking, yet not know that the terrain makes it impossible to strike.” “One who knows this and wages war will surely be victorious; one who does not know it will surely be defeated.” His view is extremely clear: only one who understands terrain and the use of terrain can be said to understand the use of arms. Precisely because the geographical environment occupies such an important position in war, Sunzi not only stressed that, in strategic decision-making, one must analyze the advantages and disadvantages of the geographical environment, but also repeatedly stressed that, in marching the army and doing battle, one must reconnoiter and use local guides in order to understand and master the terrain. He states: “One who does not know the configuration of mountains and forests, defiles and defenses, marshes and swamps, cannot march the army; one who does not use local guides cannot gain the advantages of terrain.” Sunzi carried out a relatively scientific classification of military terrain, and made relatively scientific and lawlike summaries of certain geographical phenomena related to military affairs.

On the basis of differences in the geographical environment, Sunzi, from a strategic standpoint, divided the geographical environment into nine kinds of terrain: dispersive ground, light ground, contentious ground, communicating ground, focal ground, serious ground, difficult ground, encircled ground, and death ground. He analyzed the military-geographic characteristics of these nine strategic terrains, and put forward, in a targeted way, methods for waging war in each kind of terrain. Tactically, Sunzi divided battlefield terrain into six categories: accessible, entangling, temporizing, narrow, precipitous, and distant, and put forward different combat requirements for each of these six types of terrain. In addition, he also made a military analysis of six kinds of natural geographical environment: precipitous gorges, “Heaven’s Well,” “Heaven’s Prison,” “Heaven’s Net,” “Heaven’s Pitfall,” and “Heaven’s Crack.” On the basis of a comprehensive analysis of the geographical environment, Sunzi also discussed combat in mountainous terrain, plains, and river regions.

The Warring States period was an era of extremely frequent warfare, and people gained a new understanding of the importance of such geographical factors as mountains, rivers, roads, and cities, which affected the safety of the state and victory or defeat in war. In the Warring States period, passes and strongholds built upon strategic terrain often became fiercely contested objectives in wartime; in peacetime, the passes and strongholds of every state were strictly guarded by troops. Cities, and strategic areas that had a bearing on victory or defeat in war, frequently became places that both armies were bound to contest. Contending for the commanding heights of mountainous terrain and occupying narrow defiles frequently became the key to victory in combat. Controlling rivers and adopting water attacks were also tactics frequently employed in combat. In national defense construction, the various states also generally built the Great Wall in accordance with the terrain characteristics of their own territory.

In the Warring States period, the various feudal states generally attached importance to analyzing the strategic-geographic situation when formulating strategies for contending for hegemony, formulating corresponding policies based on the mutual relationships between states and their political and military interests. Among these, the most famous were the strategies of “vertical and horizontal alliances” [hezong lianheng] and “befriending the distant and attacking the near.” Su Qin and other strategists of the Warring States “School of Diplomacy” [zonghengjia] called on the six states of Qi, Chu, Yan, Zhao, Han, and Wei to unite against Qin; the territory of the six states connected north and south, and so this was named the “vertical alliance” [hezong]. Zhang Yi and others called for breaking the vertical alliance of the six states and winning them over to submit to Qin; Qin was located west of the Central Plains, and the six states lay to the east, so the six states’ submission to Qin was called the “horizontal alliance” [lianheng]. The vertical alliance meant uniting the many weak states to attack one strong state; the horizontal alliance meant serving one strong state in order to attack the many weak states. Fan Sui of that time understood the strategic significance of the geographical environment, and especially of the core region, in seizing the empire, and once offered this counsel to the King of Qin: “Your Majesty’s state is fortified on all four sides: to the north lie Ganquan and Kou Pass, to the south it girds the Jing and Wei rivers, to the right lie Long and Shu, to the left the passes and slopes; with a million valiant troops and a thousand war chariots, when it is advantageous you sally forth to attack, and when it is not you withdraw to defend — this is the territory of a true king.” (Records of the Grand Historian, “Biography of Fan Sui”) The strategy of “befriending the distant and attacking the near” that he proposed meant first cultivating good relations with non-neighboring states in order to seize the territory of states adjacent to oneself, and then gradually expanding the area under one’s own control, thereby achieving the strategic goal of controlling the entire realm. The strategy of befriending the distant and attacking the near had far-reaching significance for Qin’s eventual unification of the six states.

Many works by strategists of the Warring States period devote specific sections to discussing military geography. The book Wuzi, written by Wu Qi of the Warring States period, holds that a commander, in directing combat operations, must be able to master four “pivots” [ji]: the pivot of morale, the pivot of terrain, the pivot of affairs, and the pivot of strength. Among these, the pivot of terrain means being skilled at making use of geographical conditions. He also held that, when one’s forces are few, in order to defeat the enemy one must make use of narrow, defensible terrain conditions. He said: “For one to strike ten, nothing is better than a narrow defile; for ten to strike a hundred, nothing is better than dangerous terrain; for a thousand to strike ten thousand, nothing is better than an obstruction.” The chapter “Responding to Change” in the Wuzi is a work of military geography devoted specifically to discussing the relationship between terrain and combat. The chapter “Leopard’s Strategy” [Baotao] in the Six Secret Teachings, meanwhile, separately discusses methods of fighting in forested terrain, mountainous terrain, river regions, and difficult, obstructed terrain.

Sun Bin was an outstanding military theorist of the mid-Warring States period, skilled at making use of the geographical environment in military activity. In the Battle of Maling, fought between Qi and Wei during the Warring States period, he chose to set an ambush in the Maling region, whose terrain was strategic and whose forests were dense, and, using the stratagem of reducing the number of cooking-stoves to lure the enemy, drew the Wei army into the ambush laid by the Qi army, defeating the enemy force by making use of favorable terrain. His work, the Sun Bin’s Art of War, is another famous work of ancient Chinese military theory; its chapter “Terrain Types” [Dibao] is devoted specifically to discussing military geography, and its content is comparatively rich. On the basis of Sun Bin’s Art of War, one can see that Sun Bin, by summing up the experience of using terrain in wars before the mid-Warring States period, inherited the military-geographic thought of the Sunzi while also developing it further. In the chapter “Terrain Types,” Sun Bin discusses the relationship between combat operations and terrain, rivers, vegetation, and soil. First, he points out the relationship between terrain conditions and the provisioning of troops and the health of men and horses, and second, he points out the relationship between geography and combat. In combat, five kinds of geographical environment are unfavorable to encounter, namely “cutting across a river, facing a mound, going against the current, occupying killing ground, and facing dense trees”; fighting in natural environments such as valleys, marshes, and saline flats is likewise unfavorable. Sun Bin also discusses the influence of vegetation and soil on combat, and made a military classification of vegetation and soil; Sun Bin’s understanding in this respect represents a further development of Sun Wu’s military-geographic thought.

Warfare was frequent in the Warring States period, and the use of military maps was fairly widespread. The chapter “On Maps” in the Guanzi states: “Whoever commands an army must first thoroughly know the map — the dangers of winding roads, the waters that flood chariots, the location of famous mountains, passable valleys, rivers that must be crossed, mounds and hills, the places where grass, forest trees, and reeds grow thick, the distances of roads, the size of walled cities, famous towns and abandoned towns, and land that is barren or fertile — all of this he must know completely. Places where the terrain’s entrances and exits interweave must all be noted. Only then can one march the army and raid towns, and in his actions know what comes first and what comes later, without losing the advantage of terrain — this is the constant rule of maps.” This expounds the important role of maps in directing combat operations; according to what is described in this passage, maps were quite complex, and could represent many kinds of terrain features. In making maps, without field investigation of the geographical environment and a certain level of mapmaking technique, it would surely have been difficult to produce a map with such rich content. In 1986, a wooden-board map dated to 239 BCE was unearthed at Fangmatan in Tianshui City, Gansu Province; it is the earliest wooden-board map yet discovered in the world to be marked with military elements. The scientific character and drafting technique of this map prove that the maps of our country’s pre-Qin period were already at an advanced level by world standards. The content of the Fangmatan map includes mountains, the river system, roads, the distribution of forests, and landform types, among other things. From this map one could know the distances of roads, the strategic points of terrain, and the distribution of forests, and it could thus serve marching and fighting as well as the development of production.

Military geography reached a very high level during the pre-Qin period, mainly because warfare was extremely frequent during this period, military activity had a bearing on the survival of the state, and whether or not the geographical environment could be correctly understood and made use of in war had a bearing on victory or defeat; therefore the military strategists of this period attached great importance to military geography, and many famous military treatises contain a great deal of content exploring the relationship between the geographical environment and military activity; in practice there emerged famous military strategists such as Sunzi, who laid the foundation of military geography. The military strategists of the pre-Qin period, in both theory and practice, fully recognized the influence of the geographical environment on military activity, and systematic works of military-geographic analysis also appeared; in the classification of terrain, military-geographic research was fairly deep. Because of military needs during this period, the use of maps, which had already been gradually increasing since the Western Zhou period, had reached a certain level by the Spring and Autumn and Warring States periods. On the whole, military geography of the pre-Qin period achieved outstanding accomplishments, and occupies an important position in the history of the development of military geography worldwide.

b. Military-Geographic Thought of the Qin and Han Period

The Qin and Han period was the stage in Chinese history of the comprehensive establishment and considerable development of the feudal system of centralized authority. The frequency of war and the needs of national defense construction during this period promoted the development of military geography.

Qin was the first unified dynasty of Chinese feudal society. That Qin was able to continually expand its territory and unify the six states, establishing an empire with its capital at Xianyang, extending east to the sea, west to Longxi, south to Lingnan, and north to the Yin Mountains and Liaodong, was related to its strategic geographical position. Before unifying the six states, Qin was located to the west of the other feudal states, isolated from the other states. To its east and west lay the great bend of the Yellow River, which first flows from north to south and then suddenly turns to flow east. The several routes south of the river leading to Qin were blocked by mountain ranges, with only a very few strategic defiles passable. Behind these barriers, Qin was able, before attacking other states, to gather its strength while occupying a favorable geographical position. Jia Yi, a thinker of the reign of Emperor Wen of the Western Han, was the first to notice this geographical fact, holding that “the territory of Qin was fortified by mountains and girded by rivers.”

After Qin unified the country, its border lines were greatly extended, and ethnic tensions in the frontier regions became prominent; in response to the frontier situation of the time, in which the north was strong and the south weak, the Qin rulers adopted the policy of attacking in the south and defending in the north — that is, attacking the Hundred Yue peoples in the south and driving out the Xiongnu in the north. The Qin troops attacking the Hundred Yue met with stubborn resistance, and, compounded by the difficulty of transporting grain over the high mountains and dangerous roads there, the two sides remained locked in stalemate for three years without a decision; later, Qin dug the Lingqu Canal in Xing’an County, Guangxi, connecting the waterways of the Xiang and Li rivers, resolving the problem of military grain transport, and only then was it able to defeat the Hundred Yue. To guard against renewed incursions by the Xiongnu in the north, Qin built the ten-thousand-li Great Wall, running from Lintao in Gansu to Liaodong. In order to strengthen the defense of its northern frontier, Qin built the Straight Road running from Xianyang to Jiuyuan Commandery. In order to guard against the fragmentation and separatism of the former feudal states, it built post roads [chidao] running from Xianyang to Yan, Qi, and Yue. The construction of the Great Wall, the Lingqu Canal, and these roads was all carried out on the basis of thorough military-geographic analysis, and the construction of these large-scale national defense projects was of benefit to national defense. In the Chu-Han contention, whichever of Xiang Yu and Liu Bang could hold Guanzhong and these projects would possess the strategic advantage. Both sides had advisers at their side who counseled them to control Guanzhong. Han Sheng once counseled Xiang Yu, saying: “Guanzhong is shielded by mountains and girded by rivers, a land fortified on four sides. Its soil is rich and fertile; you could make your capital there and become hegemon.” But Xiang Yu rejected his advice, and, instead of establishing his capital in Guanzhong, established it at Pengcheng, a land open to attack on all four sides, thereby losing the strategic-geographic advantage — one of the causes of his later defeat.

Zhang Liang, Liu Bang’s important adviser, gave a penetrating account of the military geography of Guanzhong: “Guanzhong has Xiao Pass and Han Pass to its left, and Long and Shu to its right, a thousand li of fertile land. To the south lies the richness of Ba and Shu; to the north lie the advantages of the pasturelands of the northern tribes. Guarded on three sides, it alone can, from its one remaining side, control the eastern feudal lords. When the feudal lords are at peace, the Yellow and Wei rivers can transport grain and supplies from throughout the realm, supplying the capital from the west; when the feudal lords rise in revolt, one can float downstream, sufficient to transport troops and supplies. This is what is called ‘a metal-walled stronghold a thousand li in extent, a natural treasure-house of a land.’” (Comprehensive Mirror to Aid in Government, juan 11, “The Fifth Year of Emperor Gao”) From Zhang Liang’s account one can see a deep understanding of the regional military geography of the time, and an attention to applying military-geographic knowledge to strategic decision-making.

Military maps developed to a very high level during the Qin and Han period. The Terrain Map and the Garrison Map unearthed in 1973 from the Han-dynasty tombs at Mawangdui in Changsha may serve as representative examples. The Garrison Map is a color map in black, red, and blue-green. It uses different colors to represent, respectively, rivers, inhabited places, command posts, sentry posts, roads, and the boundaries of defense zones, and also uses text to mark obstacles. From this map one can discern the characteristics of the defensive combat deployment of that time. This map is, up to now, the earliest color military map discovered in the world.

The political and military needs of the Han dynasty spurred the expansion of the region studied by military geography and the constant deepening of investigation, its outstanding achievement being the growth of geographic knowledge concerning foreign regions. Zhang Qian, as an explorer and diplomat, was sent as an envoy to the Western Regions, and brought back geographic knowledge in many respects, including military-geographic knowledge; this played an important role in establishing a unified multi-ethnic state, broadening people’s geographic horizons at that time, and influencing ancient China’s geographic understanding. The Xiongnu, a nomadic people active on the grasslands of northern China in the late Qin and early Han period, took advantage of the chaos of war in the Central Plains to develop by seizing the opportunity, extending their power over the vast northwestern and northern regions west of the Yellow River and south of the Tianshan Mountains, posing a great threat to the Western Han dynasty and repeatedly encroaching upon the northern border regions. In order to join forces with the Great Yuezhi, who had repeatedly suffered persecution at the hands of the Xiongnu, in a common resistance against the Xiongnu, and to open up a route of communication from the Central Plains to the Western Regions, in 139 BCE Zhang Qian, dispatched by Emperor Wu of Han, led a retinue of more than 100 men and set out west from Chang’an; this was Zhang Qian’s first mission as envoy to the Western Regions, and is also the earliest geographic exploration activity in our country’s history for which there exists a clear and reliable record. This exploratory journey west lasted 13 years, and only two men returned, bringing back a great quantity of geographic knowledge concerning the Western Regions. Zhang Qian later undertook two further geographic explorations. The second was an exploration of the route southwest to Shendu (India). The third was a journey to the Ili River valley to form an alliance with the Wusun. On his two journeys to the Western Regions, Zhang Qian, while engaging in strategic activity to establish contact with various states, also carefully investigated the geographic conditions of the various parts of the Western Regions; upon returning to China, he gave the Han Emperor Wu a detailed report of the course of his mission and what he had seen and heard concerning the politics, military affairs, geography, and economy of the Western Regions, which received the Emperor’s serious attention. Zhang Qian’s geographic explorations greatly enriched the geographic knowledge of that time concerning Central Asia, West Asia, and South Asia, giving people of that era a correct understanding of the relative geographical positions, physical geography, social customs, and military and commercial conditions of the various states of the Western Regions. Zhang Qian not only directed and took part in the geographic exploration activities of the mission to the Western Regions, but also personally took part in and directed the war of resistance against the Xiongnu. He once accompanied the Grand General Wei Qing on campaign against the Xiongnu in the capacity of a staff officer attached to the army. Because Zhang Qian was familiar with the geographic conditions of the areas inhabited by the Xiongnu, and knew the distribution of water and pasturage and the routes of transportation, the Han army’s supply of grain and fodder was ample and its troops and horses strong, thereby ensuring that this campaign quickly achieved victory.

Ever since the Western Han, the Western Regions had been territory that Han and Xiongnu were bound to contend for; when controlled by the Xiongnu, the northwestern frontier of the Han dynasty could not be at peace; when controlled by the Han dynasty, the Han could thereby “sever the right arm of the Xiongnu” — that is, it could both resolve the threat to the northwest and ensure that transportation routes remained open. During the reign of Emperor Guangwu of the Eastern Han, the Northern Xiongnu continued to control the various states of the Western Regions on both sides of the Tianshan Mountains, and frequently raided and harassed the four commanderies of the Hexi Corridor. Drawing on the experience of the Western Han, the Eastern Han court, while carrying out military offensives against the Xiongnu on both sides of the Tianshan, also sent Ban Chao to the Western Regions to carry out political and diplomatic activity, establishing indirect Eastern Han rule over the local area. Ban Chao, leading a retinue of 36 men, was sent as an envoy to the Western Regions to induce the various states to submit, and administered the Western Regions for 30 years, protecting the safety of the various peoples of the Western Regions, bringing more than 50 states of the Western Regions once again under Han allegiance, consolidating Han rule in the Western Regions, and removing the threat of the Northern Xiongnu. Ban Chao’s success as envoy to the Western Regions was closely related to his strategy of relying mainly on local military forces in accordance with the strategic-geographic situation of the various states of the Western Regions.

Ban Gu was a famous historian and geographer of the Eastern Han period. The “Treatise on Geography” [Dilizhi] in his famous work the History of the Han [Hanshu] is, in our country’s history, the earliest work of geography to bear the name “geography” [dili], and it opened up the tradition of territorial geographical treatises in our country. The “Treatise on Geography” records the changes in territory through successive dynasties and the state of the country’s territory and administrative divisions at that time, describing in detail the mountains and rivers, strategic passes, local products and specialties, and household and population figures of 103 commanderies and kingdoms, and roads leading beyond the frontier, as well as population and military-geographic content, and so on, presented in a clear and orderly way, very convenient for reference. The “Treatise on Geography” covers a vast territory, and its records of frontier regions are detailed and complete, surpassing those of the geographical treatises of the official histories of later dynasties, and it is therefore also an important reference work for studying the military geography of the ancient frontier.

The characteristic of military-geographic research in the Qin and Han period is that observation, understanding, and research in the area of regional military geography achieved deep development, military maps reached a relatively high level, the application of maps in military activity became widespread and their types increased, and the representation of maps also became more scientific.

c. Military Geography in the Period of the Three Kingdoms, the Two Jin Dynasties, and the Northern and Southern Dynasties

Zhuge Liang of the Three Kingdoms period was a famous strategist in the military history of our country, and his “Longzhong Plan” [Longzhong Dui] contains rich military-geographic thought. He analyzed, from a strategic standpoint, the strategic-geographic situation of the realm at that time: northern China was firmly controlled by Cao Cao, the region east of the Yangtze was held by Sun Quan, and only the southwestern region was relatively weak in strength; he proposed that Liu Bei should seize the two provinces of Jing and Yi, and then control the southwestern region, as a strategy for seeking survival and development. He stated: “Jingzhou controls the Han and Mian rivers to the north, extends its benefits all the way to the South Sea, connects with Wu and Kuaiji to the east, and communicates with Ba and Shu to the west; this is a land for the use of arms, yet its master is unable to hold it — is this not surely Heaven’s means of providing for you, General? Do you have any interest in it? Yizhou is a strategic and strongly fortified land, with a thousand li of fertile fields, a natural treasure-house of a land, and it was by relying on this that Emperor Gaozu accomplished his imperial enterprise. … If you could hold both Jing and Yi, defend their strategic barriers, make peace with the various tribes to the west, pacify the Yi and Yue peoples to the south, form good relations with Sun Quan abroad, and improve governance at home; then, when there is upheaval in the realm, you could order one able general to lead the forces of Jingzhou toward Wan and Luo, while you yourself lead the multitude of Yizhou out through the Qin River valley — who among the common people would then dare not to greet you, General, with baskets of food and jugs of drink? If this is truly done, then the enterprise of hegemony can be achieved, and the House of Han can be revived.”

The “Longzhong Plan” is a strategic analysis that Zhuge Liang produced through a deep understanding of the geographical situation of the realm, closely linking strategy with geography, and shows that military-geographic thought of that time had reached a very high level.

In the practice of military struggle, Zhuge Liang put forward many concrete conditions and requirements for his officers and men, one of which was that they must be thoroughly familiar with geography — “well versed in the timing of Heaven and the affairs of men, well versed in the dangers of mountains and rivers.” In combat, one must “make use of the timing of Heaven, take advantage of the configuration of the terrain, and rely on the advantages afforded by men”; one must be thoroughly familiar with the geography of the battlefield, for “there has never been one who, without knowing the terrain of the battlefield, sought victory and achieved it”; and one must also understand tactics suited to various natural conditions, such as forest warfare, water warfare, valley warfare, and night warfare. In the practice of directing war, he himself likewise personally put this into practice, being skilled at comprehensively applying geographic knowledge to judge the situation of the war, direct combat operations. At the Battle of Red Cliffs, he took specific aim at the weakness of Cao Cao’s forces, which came from the north and were unaccustomed to naval warfare, and, on the basis of the hydrological and meteorological characteristics of the Yangtze River, set fire to and destroyed Cao Cao’s million-strong army, winning victory in the war. Zhuge Liang’s military-geographic thought represents the level of development of military geography in the period of the Three Kingdoms, the Two Jin dynasties, and the Northern and Southern Dynasties.

Li Daoyuan was an outstanding geographer of our country’s Northern Wei period; his Commentary on the Water Classic [Shuijing Zhu] is a comprehensive work of geography from the early sixth century of our country, using the river system as its organizing framework to record the distribution of geographical phenomena throughout the country. On the basis of summarizing the research achievements of his predecessors, combined with his own personal investigations, he described the sources, tributaries, and courses of 1,252 rivers throughout the country, as well as the physical and human geography of the drainage basin of each river; the work runs to 40 juan and more than 300,000 characters in all. Li Daoyuan was born in an age of continuous, unbroken warfare; he himself had taken part in combat, and in the end was himself killed amid the chaos of war; his long military career meant that he accumulated a wealth of military knowledge and experience of war. As a result, when describing rivers and mountains, cities and roads, he frequently connects them to the wars that these places had experienced since ancient times. The Commentary on the Water Classic records nearly 300 battles large and small; some are recorded very briefly, while others analyze the influence of geographical factors on the fighting. For example, the “Commentary on the Zhuozhang River” records the early Han campaign in which Li Ji besieged Handan, diverting the waters of the Niushou River to flood the city, whereupon the walls collapsed and the city fell. Among the wars touching on rivers that he records, some were battles to contest fords and bridges, and he records the influence of these fords and bridges on combat. Mountains are places of strategic danger, and passes established by relying on such dangerous terrain are advantageous for defense, being favorable to the defending side in combat. The Commentary on the Water Classic records more than 140 passes and strongholds; Li Daoyuan held that the military value of a pass depended on correct command by whoever made use of it — if commanded improperly, even a strategically formidable pass could be lost. Li Daoyuan also had a fairly deep understanding of the military value of roads and settlements such as towns and cities; the book records considerable material concerning the historical strategic significance of many regions, roads, and settlements, and concerning routes of war. The “Commentary on the Mian River” describes the influence on military affairs of the perilous nature of plank roads. Li Daoyuan was a geographer of broad learning and many talents, and was also a patriot. The era in which he lived was one in which the northern and southern regimes stood opposed, the country being in a period of division and separatist rule. Yet in writing the Commentary on the Water Classic, he was not bound by the boundary between the northern and southern separatist regimes, and, taking waterways as his organizing framework, described the mountains and rivers of the whole of China; he wrote about the great majority of the rivers within China’s territory, whichever regime controlled them. He mentions more than ten different ethnic groups, describing, respectively, their languages and customs, and clarifies the geographical distribution of certain ethnic groups, describing the mutual relations and exchange among various peoples. Nowhere in the book is a single word devoted to the boundary line between the contemporary regimes. The Commentary on the Water Classic is a comprehensive work of ancient Chinese geography from before the Northern Wei; its content in the area of military hydrogeography is extremely rich, and it stands out even in the history of world geography.

The Three Kingdoms, the Two Jin dynasties, and the Northern and Southern Dynasties were a period of great division in Chinese history; over more than 300 years, warfare never ceased. The practice of war gave rise to famous military strategists and geographers, and among these, the military-geographic thought and practice of the strategist Zhuge Liang and the geographer Li Daoyuan represent the level of military geography of this period.

d. Military-Geographic Thought of the Sui and Tang Period

The Sui dynasty ended the long period of division between north and south; in order for the central regime to control the localities and expand north-south water transport, the Sui dynasty excavated the Grand Canal linking north and south, which became a great artery of water transport connecting the north and south over several thousand li. It not only strengthened the Sui dynasty’s political and military control over the southern region, and facilitated the transport of goods and wealth from Jiangnan to Luoyang and Chang’an, but also strengthened exchange between north and south China. With the unification of the country and the flourishing of transportation and commercial trade between China and foreign countries, military geography in the Sui dynasty achieved new accomplishments, especially marked progress in the technique of compiling and drawing maps. Pei Ju (547–627) was a famous geographer of the Sui dynasty; while holding military office, he once led troops to pacify unrest in Lingnan, recovering Guangzhou and taking more than 20 prefectures in succession. He also once served as chief clerk of the marching army, decisively defeating the forces of the Turks and causing the Turkic khan to declare submission to the Sui dynasty. He was later put in charge of the official responsible for trade with the Western Regions. Because he had experience of war, in administering the Western Regions he personally investigated the mountains and rivers of the Western Regions and gathered relevant data; he therefore wrote, from a military perspective, the three-juan Illustrated Record of the Western Regions [Xiyu Tuji], which contains maps and descriptive records, and put forward proposals for how to further militarily control the Western Regions, earning the commendation of Emperor Yang of Sui. This book is an important ancient work on the military-historical geography of the Western Regions.

The Tang dynasty was one of the important dynasties in Chinese history; in order to strengthen central control over localities and prevent fragmentation, the rulers deeply felt the need to grasp the geography and other conditions of the entire country, and so ordered local governments everywhere to carry out the compilation of local gazetteers and to report to the central government periodically. During this period, attempts at regional military-geographic research achieved new development in both their extent and scope.

Jia Dan (730–805) was a famous geographer of the Tang dynasty; fond of geography from his youth, in maturity he became skilled at horsemanship and archery, holding important military and political posts, and once served as chancellor for 13 years, thereby accumulating rich military-geographic knowledge. Jia Dan lived through the turning point of the Tang dynasty’s shift from prosperity to decline, and witnessed the scene of the state’s power declining while the frontier was beset with troubles, feeling deep concern. He often said: “Leading the officers through mountains and rivers, I do not forget it even in sleep,” hoping for the early recovery of lost territory and the restoration of full territorial integrity. For the purpose of serving the dispatch of generals to expand the frontier and recover lost territory, he drew the Map of Longyou and Shannan; in the memorial presenting it, he stated: “Yet the corner of Longyou has long been sunk under barbarian invaders; the Bureau of Cartography has lost its maps and records, and the territory is difficult to delineate. I have accordingly drawn upon meager resources and gathered public opinion, and have drawn one scroll of maps of Guanzhong, Longyou, and Shannan and the Nine Provinces. I have respectfully included the old sites of Tao and Huang, connected with the imperial pastures; and the lands of Gan and Liang to the right, which control the northern frontier. The reconnaissance and communication of side roads, and the defense of strategic points by garrisons, are all rendered faithfully and realistically, close to the true likeness. If, by the sage grace of Your Majesty, generals are dispatched to guard the frontier and instructed in the new regulations, then the defensive dispositions of Lingzhou and Qingzhou will be visible before their eyes, and the boundaries of Yuanzhou and Huizhou may be known. For the various prefectures and armies, the distances in li and the number of personnel must be discussed; for the various mountains and waters, their courses from source to mouth must be stated. What cannot be fully written on the map itself must be supported by explanatory notes, and I have respectfully compiled a separate record in six juan.” (Old Book of Tang, “Biography of Jia Dan”) That is to say, geographical content difficult to represent on the map with symbols — such as the area of administrative districts, household and population figures, and the courses of mountains and rivers — he explained in text, and then compiled into a volume. He submitted the map and its accompanying explanation together to the court, hoping they would serve as a reference for military strategy.

Jia Dan’s purpose in compiling maps was to enable people to understand the state of lost territories. He paid very close attention to gathering military-geographic material on the frontier, and wherever he could go, he conducted field investigations. Whenever envoys came from the four barbarian peoples, or Chinese envoys returned from missions to the four barbarian peoples, he would always ask them about the full course of the mountains, rivers, and land they had seen, and he also frequently consulted old maps and records preserved by the central and local governments. He distinguished and delineated the dangers and difficulties of the Nine Provinces and the customs of the various barbarian tribes, thoroughly investigating their origins and courses, thereby mastering a great deal of first-hand material. This mainly represented the military garrisons, strategic points, defiles, and roads of Longyou and of some places in the border prefectures adjoining Guanzhong. Because Jia Dan exercised careful discrimination in selecting from the geographic material he gathered, he also devoted his lifelong energy to drawing the Map of China and the Barbarian Lands within the Seas [Hainei Huayi Tu] and writing the 40-juan Account of the Commanderies, Kingdoms, Counties, Roads, and Four Barbarian Peoples, Past and Present. The Map of China and the Barbarian Lands within the Seas took 17 years to draw, at a scale of between 1:500,000 and 1:800,000; this was a map of the whole country in the Tang dynasty, and represented the concentrated embodiment of the geographic knowledge of that time, being epoch-making in significance. This map has since been lost, and today one can only get a rough idea of it from the Map of China and the Barbarian Lands [Huayi Tu] preserved in the Forest of Steles in Xi’an.

The Tang-dynasty scholar Du You (735–812) spent more than 30 years compiling the Comprehensive Statutes [Tongdian], which contains rich military-geographic content. Du You once held military posts such as Military Commissioner of Lingnan and Military Commissioner of Huainan, and also held military posts, and also served as chancellor under three successive emperors. He was a man of broad learning and diligent scholarship. His completed work, the Comprehensive Statutes, runs to 200 juan in all, including two statutes, “Prefectures and Commanderies” and “Frontier Defense.” The “Prefectures and Commanderies” statute is devoted specifically to recording the historical evolution of territorial regions, and runs to 14 juan. Whenever the book records a place, it sets forth the thread of its evolution through successive dynasties with great clarity. Moreover, it was the first work of historical-territorial geography to record, in its account of a locality’s evolution, the military administrative divisions and garrisons, and the numbers of troops, horses, and provisions — of great value for studying Tang-dynasty military geography, military organization, the distribution of military strength, and questions of equipment and supply. The “Frontier Defense” statute records the historical geography of the tribes and states on all four sides of China throughout history, introducing more than 190 tribes and states in all. Because Du You himself lived in the northwest and personally witnessed the geography and customs of that region, his records concerning the northwest are especially detailed and accurate. The “Frontier Defense” statute preserves a great deal of geographic material concerning our country’s ethnic minorities and neighboring states, and is valuable material for studying the military geography of the frontier.

The Yuanhe Gazetteer of Commanderies and Counties [Yuanhe Junxian Tuzhi], written by Li Jifu (758–814), is the earliest comprehensive geographical gazetteer to have survived in our country since the Wei and Jin dynasties; its format is complete and its coverage thorough, and the book contains much military-geographic content. This work was completed in the eighth year of the Yuanhe reign of Emperor Xianzong of Tang; the work comprises 40 juan of gazetteer plus 2 juan of contents, 42 juan in all. The book places particular emphasis on recording the strategic dangers of the mountains and rivers of various places at that time, and places that military strategists were bound to contend for. It also records the boundaries of prefectures and the “Eight Directions” [badao]. The “Eight Directions” records the transportation routes and distances from each prefecture to the upper capital Chang’an, the eastern capital Luoyang, and neighboring prefectures, and to key points. Transportation routes are categorized as taking a certain road, taking a certain river, crossing mountains and ranges, passing through passes, traveling overland, traveling by water, going with the current, going against the current, fording rivers, and taking shortcuts, among other categories. Some briefly describe the difficulty of the route, and some note that a route is seasonal. The content recorded in the “Eight Directions” is concise and clear in meaning, resembling nothing so much as an explanatory guide to a transportation map, and of great value militarily; from this one can see Li Jifu’s deep attainments in military geography. Li Jifu lived through the chaotic, war-torn era of the regional military governors’ [fanzhen] separatist rule; after the An Lushan-Shi Siming Rebellion, the territory controlled by the Tang dynasty steadily diminished, and its national strength daily declined. In order to uphold the Tang dynasty’s centralized rule, he attached particular importance to the study of territorial geography [yudi zhi xue]. He pointed out that it was only because Xiao He had gathered up the maps and records of the Qin dynasty that Emperor Gaozu of Han, Liu Bang, was able to understand the distribution of mountains, rivers, and strategic strongholds, and the size of the population, and ultimately seize the empire. He therefore proposed that the study of territorial geography was closely related to the security of the state. He held that, at a time when the regional military governors held separatist power and the Tang dynasty was threatened on every side, it was necessary to conduct deep research into the geography of the state’s territory. Guided by this thinking, Li Jifu completed this famous work.

Li Jing (571–649), a great general of the early Tang and a famous military strategist, wrote the Li Jing’s Art of War [Li Jing Bingfa], the original book of which has since been lost. In the Comprehensive Statutes, compiled by the Tang-dynasty geographer Du You, and in the Dialogues Between Tang Taizong and Li Weigong [Li Weigong Wendui], one can find accounts of Li Jing’s use of arms, containing profound discussions of the military application of geography.

Li Jing had rich practical experience in directing large armies in combat, and his military-geographic thought has characteristics of its own. He held that armies possess three kinds of configuration [shi]: “the first is the configuration of morale, the second is the configuration of terrain, and the third is the configuration arising from circumstance. … As for narrow roads through passes and mountains, deep ravines amid high ridges, ground coiling like dragons and serpents in the shadows, and paths as narrow as a sheep’s gut or a dog’s gate, where a single man defending the danger can hold off a thousand — this is what is called the configuration of terrain.” In combat, one must make use of the configuration of terrain, and make full use of the advantages of both the timing of Heaven and the advantages of terrain. Li Jing once led a great army to fight in the region of the Yin Mountains and the Hexi Corridor, and was extremely familiar with the military-geographic characteristics of the Gobi Desert region. In arid desert regions, water sources are an important geographical factor affecting combat, and whether the problem of water can be solved affects the course of combat operations. Li Jing had a fairly thorough understanding both of the indicator phenomena provided by animals and plants in the desert and of the influence of desert terrain on military operations.

The needs of Tang-dynasty military activity also promoted research on the geography of the southwestern frontier and the Indochinese peninsula. Fan Chuo’s Book of the Southern Barbarians [Manshu] is the earliest surviving comprehensive geographical work to systematically record this region. It came into being because its author, as a long-serving staff officer who took part in the military struggle between Tang and the Nanzhao kingdom, wrote it on the basis of investigation and research. This book focuses on introducing the strategic mountains and rivers, products, transportation, political system, military organization, social customs, ethnic distribution and ethnic conflicts, and military strongholds of Yunnan and Nanzhao — that is, content in the areas of physical, social, and military geography — and also introduces the geographic conditions of Vietnam, Laos, Myanmar, Thailand, Cambodia, and other places bordering Nanzhao.

e. Military Geography of the Song Dynasty

The practical political and military needs of the Song period, together with the development of science and technology, the prosperity of the economy, and the flourishing of transportation, spurred considerable development in the geography of this period, including military geography.

Because of the flourishing of the printing industry in the Song dynasty, books circulated conveniently, and works on regional geography were published in comparatively large numbers. In the field of comprehensive geographical gazetteers of the Northern Song alone there were three works: the Universal Geography of the Taiping Era [Taiping Huanyu Ji], the Yuanfeng Gazetteer of the Nine Regions [Yuanfeng Jiuyu Zhi], and the Comprehensive Territorial Record [Yudi Guangji]; these books record the establishment and evolution of commanderies and counties and the physical and human geography of the relevant regions, and are of great value as historical source material for studying the military geography and political geography of the Northern Song period.

Shen Kuo (1031–1095) was a famous scientist of the Song dynasty; his work Dream Pool Essays [Mengxi Bitan] records scientific achievements that were the earliest of their kind in the world, and it is hailed as a milestone in the history of Chinese science. He received a good education from childhood; his maternal uncle Xu Dong wrote the Tiger Seal Classic [Huqian Jing], a famous military work. Influenced by Xu Dong’s learning, Shen Kuo achieved distinction in both the civil and military spheres, and also made great contributions in the area of military geography. He passed the imperial examinations in 1064, subsequently holding a number of military and political posts; while in office he frequently traveled on inspection tours, enjoyed observing and studying natural phenomena, and sought to trace things to their roots in an effort to understand the principles underlying them. His long years of travel greatly enriched his geographic knowledge. Because of his familiarity with political and military geography, Shen Kuo once represented the court in negotiating a border dispute with the Liao state. In the summer of the eighth year of the Xining reign, the Liao intended to encroach upon the border territory of the Song dynasty’s Eastern Circuit, and a border dispute arose over the ownership of Weizhou, Yingzhou, and Shuozhou. In his capacity as an academician-in-waiting of the Hanlin Academy, Shen Kuo was sent as an envoy to Daizhou to negotiate with the Liao. Beforehand, he thoroughly examined the archives at the Bureau of Military Affairs, clarifying the geographical fact that the border previously agreed upon between Song and Liao ran along the ancient Great Wall. Upon arriving at the Liao court, in the course of six rounds of debate with the Liao, he used his rich geographic knowledge and the facts of the military geography of the border to prove that the three prefectures indeed belonged to Northern Song territory, thereby bringing the negotiations to a successful conclusion. On his mission, he wrote the Illustrated Record of the Mission to the Barbarians [Shilu Tuchao], recording the physical and human geography of the various places along the route, with a focus on observations in the area of military geography. For example: “Huairou City relies on the ancient Great Wall; its terrain is flat and open, its soil deep and suitable for cultivation. North of the city, it relies on the Dong River as a defensive barrier; the river is several hundred paces wide, the land broad and rich in grain, capable of supporting a garrison of troops to block the approach from the north. To the north it faces the Dong road, while Youzhou presses close behind it; its rear position is secure and its front commanding — this is a place for a strategizing general.” Huairou is located in the northeastern part of Beijing, situated at the junction of mountainous terrain and plains, and has often been a place that military strategists were bound to contend for. Shen Kuo, concisely and to the point, set down the military-geographic characteristics of Huairou, and there are many similar records like this.

In the third year of the Yuanfeng reign, Shen Kuo was made prefect of Yanzhou (present-day Yan’an); in order to check the Western Xia, on the basis of the military-geographic situation of northern Shaanxi, Shen Kuo proposed the military measure of building fortresses along the Hengshan range, which was adopted by the court.

Shen Kuo also had a profound mastery of maps. In his field investigations he paid close attention to the configuration of mountains and rivers, and, even amid bitter cold or long, arduous journeys, persisted in the work of surveying and mapping. In 1088, he completed the Map of the Prefectures and Counties of the Realm. During the reign of Emperor Shenzong of Song, he inspected the Hebei region, investigating its strategic mountains and rivers, and used melted wax and other materials to model the shapes of mountains, rivers, and roads, producing a light and portable model, which, after returning to his official post, he had carved formally in wood, vividly lifelike and possessing a strong sense of three-dimensionality — this was the prototype of the military sand table. From this point on, wooden relief maps came to be made for all border regions. Shen Kuo made contributions in many areas of geography; he was the first to use the term “petroleum” [shiyou, “rock oil”], and predicted that petroleum “would certainly come to be widely used in later ages.” He also discovered the climatic phenomenon whereby temperature correspondingly decreases as elevation increases. Shen Kuo’s achievements in military geography reached the highest level of his time.

The Song-dynasty military work Marvelous Strategies for a Hundred Battles [Baizhan Qifa] attaches great importance to making use of geographical conditions in combat, discussing the principles and methods of combat under different natural conditions. It develops a detailed discussion across more than 20 chapters, including “Battle in Heaven’s Weather,” “Battle in Wind,” “Battle in Snow,” “Water Battle,” “Battle on Ground,” “Mountain Battle,” “Valley Battle,” and “Marsh Battle.” The chapter “Battle on Ground” states: “Whenever fighting the enemy, the Three Armies must gain the advantage of terrain, and then the few can withstand the many, and the weak can overcome the strong. To speak of knowing that the enemy can be struck, and knowing that one’s own troops are capable of striking, while not knowing the advantage of terrain, is only half of victory. This saying means that, even knowing both the enemy and oneself, if one does not gain the aid of the advantage of terrain, one still cannot achieve complete victory. As the saying goes, ‘The timing of Heaven is not as good as the advantage of terrain.’” This expounds, from a strategic height, the relationship between military geography and war, revealing the basic principle of fully making use of a favorable geographical environment in order to seize victory. In the chapter “Mountain Battle” it states: “Whenever fighting the enemy, whether stationed in mountain forests or on level ground, one must occupy the high ground, relying on the configuration of the terrain, favorable for striking and thrusting, and convenient for charging — fighting in this way brings victory.” This emphasizes the importance, in mountain combat, of controlling the commanding heights. Marvelous Strategies for a Hundred Battles also stresses adopting different combat means and tactics according to different terrain and climate characteristics, making full use of favorable natural conditions to fight the enemy. In hilly, mountainous terrain, one should use infantry against enemy cavalry; on open plains, one should use cavalry and chariots against enemy infantry; in dry weather, one should employ fire attacks against an enemy encamped in grassland or mountain forest; while in windy, snowy weather, one should take advantage of the enemy’s unpreparedness to “send troops secretly to strike them”; in valley combat, one “must rely on the mountain valleys”; in water combat, one “must occupy the upwind and upstream position”; and so on. Marvelous Strategies for a Hundred Battles also analyzes, on the basis of historical battle examples, the influence of natural conditions on victory or defeat in combat, holding that making use of favorable natural conditions plays a role that cannot be ignored in achieving victory in combat.

The Complete Essentials from the Military Classics [Wujing Zongyao] is a military treatise officially compiled under the Song dynasty, comprising 40 juan in all; it was organized and compiled by Zeng Gongliang and Ding Du, and completed in the fourth year of the Qingli reign of the Northern Song (1044). The book contains a fair amount of military-geographic content. Juan 9, “The Nine Kinds of Ground” and “The Six Configurations”; juan 10, “Methods of Attacking Cities”; juan 11, “Water Attack, Water Combat, Fire Attack”; juan 12, “Defending Cities,” and other juan all touch on the question of how to make use of the geographical environment in combat. For example, the juan on “Defending Cities” sets forth strict requirements for the choice of geographical environment for fortification construction, holding that low-lying places where water tends to accumulate should not be used for building walls, and that only places with somewhat higher elevation, easy to defend and difficult to attack, with an ample water supply and not prone to drought, are ideal locations for fortifications. The juan on “Attacking Cities” states that, in attacking a city, one must first prepare siege equipment, then seize favorable terrain, concentrate one’s attack on the enemy’s vital points, and cut off the enemy’s supply routes and lines of retreat. The five juan following the first collection are entirely devoted to content in the area of regional military geography. Juan 16 part 1: Hebei Circuit; juan 16 part 2: the geography of the northern tribes, the old lands of the Rong and Di peoples, and the various prefectures surrounding the Middle Capital; juan 17: Hedong Circuit; juan 18 part 1: Shaanxi Circuit; juan 18 part 2: the geography of the western tribes; juan 19: Yili Circuit and Zikui Circuit; juan 20: Jinghu North Circuit, Jinghu South Circuit, Guangnan East Circuit, and Guangnan West Circuit. The Complete Essentials from the Military Classics records rich military-geographic content, and is reference material for studying the historical military geography of the Song dynasty, possessing a certain scholarly value.

The Tiger Seal Classic [Huqian Jing] is a military work by Xu Dong, a famous military theorist of the early Northern Song. Completed in 1004, the work comprises 20 juan in all; its military-geographic thought is concentrated mainly in the first juan, which focuses on discussing the relationship among the three factors of Heaven, Earth, and Man, and the role these three factors play in victory or defeat in war. The Tiger Seal Classic holds that, in the relationship among Heaven, Earth, and Man in war, “man comes first, Earth comes second, and Heaven comes third; only then, in attacking, can one surely overcome the enemy.” The difficulty or ease of geography is relative, and the key lies in how it is used by men. “One who is skilled at using terrain does otherwise: he makes the dangerous easy, and the easy dangerous.” As long as the commander directs properly and the soldiers are brave, dangerous terrain can be turned into easy terrain; if commanded improperly, easy terrain can likewise turn into dangerous terrain. Moreover, the difficulty or ease of terrain can be indicated by mountains and rivers, whereas whether men are brave or not can only be distinguished on the battlefield itself; therefore geography is relatively stable and can also be known in advance. Moreover, in special circumstances in combat, one can also go against the timing of Heaven and against the advantages of terrain; as long as the general is deeply strategic and resolute, and his ranks disciplined and orderly, advancing and retreating with proper restraint, then in combat one can weaken the unfavorable influence of geographical conditions and still achieve victory. Xu Dong’s military-geographic thought — that man is primary in war, while Earth and Heaven are secondary — was, under the historical conditions of the time, an advanced view.

The Advantages of Defending the Southeast [Dongnan Fangshou Libian] is a memorial from the early Southern Song concerning the selection and construction of the capital and strategy for restoring and reviving the dynasty. It was jointly composed in the third year of the Shaoxing reign (1133) by Lü Zhi, Minister of War, together with Wu Ruo and Chen Ke, and runs to some 40,000 characters. Drawing on the situation of north-south confrontation that arose after the Jin army’s southward advance, and on the historical experience and lessons of victory and defeat in war based on the use of the barriers afforded by mountains and rivers, put forward the proposal that “Jiankang should be the foundation, the Huai region a protective fence, and defensive measures should be linked up along the river, so that the state may thereby be established.” The first juan is “General Discussion of the Advantages and Disadvantages of the Southeast”; the middle juan is “On the Yangtze and Huai as Outer and Inner Defenses,” proposing that the Yangtze and Huai rivers are natural barriers separating north and south, that one should “defend the Yangtze to govern the interior, and guard the Huai to govern the exterior”; the last juan is “On the Upper and Lower Reaches of the Yangtze,” proposing that establishing the capital at Jiankang would allow one to “command Huai and Zhe on either side, draw resources from Shu, and deploy troops from Shaanxi, contending with the enemy while holding half the realm.” The authors also carried out military-geographic analysis of such places as Sizhou, Shouchun, Hefei, Hezhou, Xiangyang, Jiangling, Wuchang, Changsha, and Jiangzhou, and put forward strategies for the use of arms.

As the territory of the Song dynasty shrank, in order to strengthen centralized authority, consolidate national unity, and plan for the recovery of lost territory, the court adopted various measures. In order to understand the configuration of mountains and rivers from maps, and to facilitate the stationing of troops for combat, the emphasis placed at that time on the drawing of maps is one of the characteristics of the development of military geography in this period. Maps included both maps of the entire country and maps of the frontier; their number and variety were considerable, and the precision of mapmaking also improved.

f. Military Geography of the Ming Dynasty

Research on military theory in the Ming dynasty developed considerably, and research on military geography became a relatively important part of it. There were comparatively many military-geographic works discussing the Nine Frontier Garrisons of the north and the coastal defenses of the southeast, and military treatises also contained much content in the area of military geography. Because of the development of military geography in the Ming dynasty, military maps also appeared in great numbers. The practice, prevalent in the Ming dynasty, of attaching importance to research on military geography persisted without interruption, continuing on into the Qing dynasty.

In order for the officers of the frontier garrisons to become familiar with the strategic geography of the various northern borders, the Ming dynasty, while establishing garrisons, also strengthened the writing of books on the military geography of the Nine Frontier Garrisons in the north and the drawing of military maps. For example, the ten-juan Study of the Nine Frontier Garrisons [Jiubian Kao], completed by Wei Huan on the basis of investigation and research, has as its first juan “Garrisons and Strategy,” with the remaining juan divided according to the Nine Frontier Garrisons. The Nine Frontier Garrisons were the nine major military garrisons along the northern frontier of the Ming dynasty. After the founding of the Ming dynasty, in order to defend against harassment by the nomadic peoples of the north, building the Great Wall and strengthening its defenses became a major undertaking of the Ming dynasty, and the Ming dynasty’s construction projects on the Great Wall and its passes were almost never interrupted. In order to facilitate the management of defense along the entire length of the Great Wall and the construction of the Wall itself, the Great Wall was divided into nine garrisons, also called the Nine Frontier Garrisons, each placed under the command of a garrison commander. The nine garrisons were, respectively: ① the Liaodong Garrison, whose commander was stationed at Liaoyang, and later moved to Beizhen; ② the Ji Garrison, whose commander was stationed at Santunying (present-day Qianxi, Hebei); ③ the Xuanfu Garrison, whose commander was stationed at present-day Xuanhua, Hebei; ④ the Datong Garrison, whose commander was stationed at Datong; ⑤ the Taiyuan Garrison, also called the Shanxi Garrison, whose commander was stationed at Pianguan; ⑥ the Yansui Garrison, also called the Yulin Garrison, whose commander was stationed at Yulin; ⑦ the Ningxia Garrison, whose commander was stationed at Yinchuan; ⑧ the Guyuan Garrison, whose commander was stationed at Guyuan; and ⑨ the Gansu Garrison, whose commander was stationed at Zhangye in Gansu. The establishment of the Nine Frontier Garrisons caused the northern frontier of the Ming dynasty to form a northern defense line running from the Yalu River in the east to Jiayuguan in the west, playing a certain role in strengthening the defense of the northern frontier. Such works as the Illustrated Account of the Nine Frontier Garrisons, the Discussion of the Maps of the Nine Frontier Garrisons, the Study of the Nine Frontier Garrisons, the Gazetteer of the Four Garrisons and Three Passes, the Illustrated Account of the Xuanfu, Datong, and Shanxi Garrisons, and the Gazetteer of the Yansui Garrison are all military-geographic works concerning the Nine Frontier Garrisons. Their authors were mostly senior officials of the Ministry of War or military officers of the Nine Frontier Garrisons; they were familiar with the local military-geographic conditions, and the works they produced on the basis of investigation and research were mostly accompanied by maps of the frontier regions and border fortifications, with fairly deep analysis of regional military geography as well. For example, Xu Lun’s Discussion of the Maps of the Nine Frontier Garrisons includes maps and a description of the entire northern border region. Liu Xiaozu’s Gazetteer of the Four Garrisons and Three Passes, meanwhile, discusses the military-geographic conditions of Jizhou, Changping, Baoding, and Liaodong, as well as such places as Zijingguan and Shanhaiguan. Guo Zaoqing’s Brief Account of Lulong Fortress is a military-geographic work concerning the border region surrounding Lulongguan. Lulongguan is located in what is now eastern Hebei; the book describes the strategic position and military-geographic value, terrain characteristics, military organization, equipment, and transportation of the local area, and so on. It also contains material concerning the Mongols, including a compilation of Mongolian vocabulary.

Before writing the Illustrated Account of the Nine Frontier Garrisons, Huo Ji, Minister of War, had required the officials of each garrison to investigate and study the geographical environment of their own border region, and to draw up maps and accounts of the terrain and troop conditions, which were reported up to the Ministry of War, where they were comprehensively compiled by Huo Ji into a single volume. Research on the military geography of the Nine Frontier Garrisons drove the appearance, in great numbers, of military maps of the Nine Frontier Garrisons. Maps of the Nine Frontier Garrisons generally had, after the general map of each garrison, a general account, and after each detailed map, a detailed account; based on the military value of the region, these were summarized as “such-and-such is an extremely exposed point, such-and-such is a secondarily exposed point, such-and-such is remote and out of the way, such-and-such a place is near the enemy’s lair, such-and-such a place is extremely weak,” together with the numbers of troops, horses, money, and grain of each garrison — “all set down in full.” “The advantages and dangers of the terrain of each garrison, and the numbers of troops and horses of each border” could be grasped as soon as one opened the book, so that “one need not personally set foot in the place in order to learn the details oneself.” Such military maps were read not only by border officials, but were also frequently perused by court officials of the time, and undoubtedly had great practical value for frontier defense at that time.

Zheng Ruozeng (1503–1570) was a famous military geographer of the Ming dynasty. He wrote many works, which were included in the “Geography” category of the Complete Library of the Four Treasuries [Siku Quanshu]; his main works include the Illustrated Compendium of Coastal Defense Planning [Chouhai Tubian], the Strategy for Jiangnan [Jiangnan Jinglüe], and Miscellaneous Writings of Zheng Kaiyang, among others. After the middle of the Jiajing reign of the Ming dynasty, China’s southeastern coast suffered serious harassment from Japanese pirates [wokou]; as the practice of frequent warfare against the pirates continued, works and maps studying the military geography of coastal defense, in order to support the struggle against the pirates, naturally came into being in response to this need. The Illustrated Compendium of Coastal Defense Planning is one such work. The book comprises 13 juan, 112 coastal maps, and roughly 260,000 characters in all. It is the first work to comprehensively discuss the geography of China’s coastal defense. Zheng Ruozeng attached great importance to the role of geography in war, holding that “without consulting maps and records one cannot know the strategic strongholds and passes, and without carefully examining the configuration of the terrain one cannot implement strategy.” The book therefore devotes extensive space to discussing the geographical configuration of China’s coast; it lists, in fairly great detail, the important islands, harbors, and strongholds along the coast, and the military strongpoints on both banks of the lower Yangtze, and includes detailed coastal maps, enabling people to see at a glance where defenses ought to be established, providing an important basis for planning coastal defense. In order to enable people to understand and plan coastal defense, he compiled coastal-defense maps on several occasions, also called “Maps of Coastal Defense for Ten Thousand Li.” This map exists in two versions, of 12 sheets and 72 sheets; the coastal region of China depicted extends from the sea area southwest of present-day Longmen Harbor in Qinzhou, Guangxi, eastward and then northward, all the way to the Yalu River in Liaoning. The mountains, rivers, bays, ports, reefs, and established forts, strongholds, camps, guard posts, and stations of the coastal region depicted on the map are all rendered in great detail, and it is a detailed coastal-defense map, comparatively early in date, that has survived to the present day.

The Illustrated Compendium of Coastal Defense Planning also discusses the coastal-defense arrangements and strategy of the Ming dynasty, and at the same time gives a detailed account of the history of pirate raids along the coast and the timing and routes of pirate incursions. On how to strengthen coastal defense, Zheng Ruozeng proposed the principles of “defending the seas,” “securing the coastline,” and “strictly guarding the cities.” This meant establishing multiple layers of maritime defense lines in the direction of enemy invasion, strengthening the defensive strength of coastal islands, and, to the greatest extent possible, destroying the enemy at sea. If the maritime defense line were breached, then defenses along the coast should be strengthened, annihilating the enemy just as they were about to land or after landing before they had gained a firm foothold. When the enemy had also breached the second line of defense, then the solid defenses of coastal towns and cities should be used to destroy the enemy. In terms of principles of defense: first, one should emphasize key points and should not divide one’s forces evenly; second, one should combine offense and defense; and third, one should combine military and civilian efforts. The Illustrated Compendium of Coastal Defense Planning is a summation of the experience of the Ming dynasty’s war against the pirates and its defense of coastal defense, and played a positive role in the struggle against the pirates at that time, and also has reference value for coastal defense construction today.

The Strategy for Jiangnan is another work of military geography by Zheng Ruozeng. In the Ming dynasty, Japanese pirates most frequently invaded the two provinces of Zhejiang and Fujian, and also frequently sailed up the Yangtze River to invade various inland areas. Zheng Ruozeng, after completing the Illustrated Compendium of Coastal Defense Planning, in order that “the great defenses of river and sea might serve as outer and inner support for one another,” completed the Strategy for Jiangnan, and drew the River Defense Map, which depicts the course of the Yangtze from Ruichang in Jiangxi, running west to east down the river, all the way to Jinshan County in Shanghai. The Strategy for Jiangnan is a work of river-defense geography written in the struggle against the pirates; it is devoted mainly to discussing the situation of Jiangnan, the strategic mountains and rivers of its prefectures, subprefectures, and counties, their historical changes, their strategic position, their walled cities and troops, and the history of pirate depredations, and is accompanied by a great many maps. Zheng Ruozeng’s work was completed on the basis of field investigation. He conducted field surveys of the river systems, towns and inhabitants, and strategic terrain of the four prefectures of Suzhou, Changzhou, Zhenjiang, and Songjiang and their subordinate subprefectures and counties. He said: “For every road, whether by water or by land, I personally traveled and inspected it, cross-checking it in many ways, and setting it all down clearly, one by one.” For example, regarding the map of Lake Tai and its military-geographic conditions, this was drawn only after the author had made repeated investigations; in juan 1 he states: “There has never before been a map of Lake Tai. … So I took a small boat, traveled through the Five Lakes, and only after half a year had gained results; the traces of channels open and closed, the names by which they were known in ancient and modern times, which places were relevant to water conservancy and which were essential for military defense — all of this I noted in detail, and drew into two maps. The map depicting the whole lake illuminates its overall configuration. The map depicting the lakeshore gives a detailed delineation of its districts. In this way, those in charge of military affairs may have something to rely on in their planning.” From this one can see Zheng Ruozeng’s scientific attitude in military-geographic research, and his works are of important reference value for studying the military geography of the Jiangnan region in the Ming dynasty. Zheng Ruozeng’s Miscellaneous Writings of Zheng Kaiyang is a compilation of ten essays on coastal-defense geography, with maps. The Cambridge History of China: The Ming Dynasty holds that “Zheng Ruozeng is regarded as the first geographer to focus his attention specifically on the coastal region.”

The Cambridge History of China: The Ming Dynasty holds that, among the military works of the Ming dynasty, two outstanding works stand out: Wang Minghe’s Essential Studies for Ascending the Command Platform [Dengtan Bijiu] and Mao Yuanyi’s Treatise on Military Preparedness [Wubei Zhi]. Both of these works contain extensive discussion of military geography.

Essential Studies for Ascending the Command Platform is a military encyclopedic work compiled by Wang Minghe of the Ming dynasty. The work comprises 40 juan and more than 560 illustrations, some 1,000,000 characters in all. This work draws on a wide range of sources and is rich in content. Juan 6 through 10 discuss the military geography of the various provinces of China, while juan 21 through 24 discuss the military geography of foreign countries. It focuses on compiling, from a military perspective, content concerning the distances and roads, difficulty and ease of terrain, configuration of mountains and rivers, local customs, border passes, river and sea defenses, and water transportation of the various provinces, prefectures, subprefectures, and counties. The author holds: “As for a general, what is valuable is understanding the way of the Three Powers [Heaven, Earth, and Man]. The patterns of Heaven are vast and obscure, and may still be somewhat set aside; but as for geography, if one is not thoroughly clear on it, and does not know what is easy and what is dangerous, and cannot distinguish near from far, then how can one gauge the enemy and devise strategy against him?” Because the author recognized the important role of geography in the use of arms in war, Essential Studies for Ascending the Command Platform compiles a great deal of geographical content, and has a certain reference value for later generations studying the military geography of the Ming dynasty.

The Treatise on Military Preparedness is a large-scale military encyclopedic work compiled by Mao Yuanyi (1594–1644) of the Ming dynasty. It comprises 240 juan in all, some 2,000,000-odd characters, and 738 illustrations. The work as a whole is made up of five parts, of which the fifth part, “Records of Divination and Measurement” [Zhandu Zai], is for the most part devoted to content in the area of military geography, and pays attention to the close connection between geography and military affairs. He held that some military-geographic discussions “record only the distances of the roads to the frontier passes, while lacking any account of the general outline of the territory, or of the numbers of households and troops.” “Recent discussions of geography by generals give a detailed account of historical changes in territory, touching also on mountains and rivers, which is excessive, and yet they still lack an account of strategic points — this is not how one should speak of military preparedness. Therefore, in my treatise on military preparedness, I conclude with ‘measurement’ [du].” “Measurement” means the measurement of land, devoted specifically to military geography, divided into six categories: territory, garrisons, coastal defense, river defense, the four barbarian peoples, and maritime navigation. It records in detail the configuration of mountains and rivers, strategic passes and strongholds, distances of roads, the establishment of prefectures and garrison posts, the stationing of troops and horses, the supervising and inspecting officials, the garrison commanders, and the amounts of money, grain, and troop quotas of the Ming dynasty — that is, content in physical and human geography — and, in particular, the compiled Zheng He Nautical Charts [Zheng He Hanghai Tu], which are of great scientific value. This chart is the most systematic and complete surviving ancient nautical chart in China; it depicts the voyages of Zheng He’s enormous fleet on its 15th-century missions to the countries of the Western Ocean, the names, positions, and terrain of the places passed through, as well as the route from Nanjing, via the South China Sea and the countries along the coast of the Indian Ocean, to the east coast of Africa, and so on. The Treatise on Military Preparedness is rich in material, broad in its military-geographic content, and of great practical value. This book was already put into actual practical use in the resistance against the Qing army in the late Ming, and was also consulted by the officers and men of the various garrisons, being distributed to the various garrison posts after being annotated by the Chongzhen Emperor in vermilion ink. This work was not only well received in China, but had already spread to Japan and Europe by the 18th century, being translated into Japanese and French.

Other famous military treatises of the Ming dynasty likewise contain discussions in the area of military geography. The Superficial Discourse While Tossing Aside the Writing Brush [Toubi Futan], printed in the 32nd year of the Wanli reign of the Ming dynasty (1604), comprises 13 juan in all, of which the 12th juan, “Record of Terrain” [Diji], is devoted specifically to discussing the influence of geography on operational command, dividing the combat area into key ground, camping ground, battle ground, defensive ground, fighting ground, and intercepting ground: “whoever gains it is victorious, whoever loses it is defeated.” In the use of arms in combat, whether or not the commander can grasp beforehand the geographic characteristics of the battlefield is the key to victory or defeat. It also holds that mountains, hills, rivers, and marshes are all inherent features of the land, and that in combat one must, according to natural conditions, adopt measures such as seizing, avoiding, closing the distance, and the distance, and other measures, making use of the favorable conditions of the terrain. The book successively describes how to use the darkness of poor light to cover the movements of troops; how to make use of wind direction to carry out fire attacks; how to breach dikes to release water; how to select and occupy favorable terrain; and how to transform terrain to make it favorable to oneself, among other things, emphasizing the use of the geographical environment to win victory in combat.

Qi Jiguang (1528–1588) was a famous general of the Ming dynasty renowned for resisting the Japanese pirates, and a famous military strategist. Having survived a hundred battles, he possessed rich experience in both military administration and combat, and also had considerable attainments in military theory. New Treatise on Military Efficiency [Jixiao Xinshu] was written while he served as regional military commander in Zhejiang, while True Record of Military Training [Lianbing Shiji] is a work from the period when he garrisoned Jizhou. Both books contain military-geographic content. The two books were written in response to differences between north and south, and to different adversaries, and each has a distinct, targeted focus, from which Qi Jiguang’s military-geographic thought can be discerned. Qi Jiguang once said that in training and fighting troops, “In the south, it is the New Treatise on Military Efficiency; in the north, it is the True Record of Military Training.” The New Treatise on Military Efficiency is a complete set of strategies for leading, training, and using troops formulated for resisting the Japanese pirates. He had a deep understanding of the complex terrain, hydrology, and weather of our country’s southeastern coast; for example, the chapter “On Naval Forces” in the New Treatise on Military Efficiency contains a record of the annual tide timetable for the Zhejiang coast, and he held that dangerous terrain is the same for both the enemy and ourselves, and the key lies in who can turn this disadvantage of terrain into an advantage. He also formulated corresponding strategies and tactics to destroy the enemy, tailored to the lake-and-marsh-filled terrain of the south and the characteristics of fighting against the pirates. The True Record of Military Training is a set of strategies for leading, training, and using troops formulated for garrisoning and guarding the frontier. During his 16 years at Jizhou, Qi Jiguang carried out renovations to the northern Great Wall, in some places raising and thickening it, and adding hollow watchtowers; along the Great Wall line from Shanhaiguan to east of Changping, more than 1,000 such towers were built, strengthening its defensive capability. He also formulated tactics for the combined operation of chariots, infantry, and cavalry based on the terrain characteristics of the Great Wall line and the characteristics of his adversary, forming a defensive system of walls, towers, and trenches closely coordinated and connected with one another, repeatedly repelling encroaching enemies and ensuring the safety of the capital.

He Liangchen’s Record of Battle Formations [Zhenji] is a mid-Ming military treatise; its chapters “Water Combat,” “Night Combat,” “Combat in Mountain Forests, Marshes, and Valleys,” and “Combat in Wind, Rain, Snow, and Fog” are devoted specifically to discussing the influence of special geographical conditions on combat operations.

The mid-Ming period was the period when Western geographic knowledge was transmitted to China. The West’s Age of Great Discovery in the 15th and 16th centuries drove the development of geography. From the 3rd year of the Yongle reign to the 8th year of the Xuande reign of the Ming dynasty (1405–1433), Zheng He made seven voyages to the Western Ocean, enriching our country’s knowledge concerning oceanic geography, especially in the areas of coastal terrain and marine meteorology. The long voyages of Zheng He and others, whether in terms of organizational scale, navigational technique, or the oceanic-geographic knowledge they possessed, represented the most advanced level in the world at that time. After the 15th century, because of the mistaken policies of the Ming dynasty, our country’s understanding of oceanic geography fell behind. Meanwhile, the forces of Western European colonialism, in order to expand into every part of the world, sent Jesuit missionaries to China under the guise of proselytizing; they used scientific knowledge as a means, carrying out missionary work in China while gathering geographic and other relevant material. Among the missionaries, the one with comparatively great influence was Matteo Ricci (1552–1610), the first Westerner to transmit Western surveying and mapping techniques to China. He drew and revised world maps in China on several occasions; the Complete Map of the Myriad Countries of the World [Kunyu Wanguo Quantu], drawn in 1602, was the best of these. The map is accompanied by many explanatory notes. Through the maps he drew, Matteo Ricci transmitted to China the geographic knowledge of the West’s 15th- and 16th-century Age of Great Discovery. Before him, China had never drawn a concrete map of the world. With Matteo Ricci’s arrival, Western theories of the spherical earth, map projection, and methods of measuring latitude and longitude, and knowledge concerning the five continents, were transmitted to China.

Xu Xiake (1587–1641), the most famous geographer of the late Ming period, pioneered a new direction for ancient Chinese geography, moving toward field investigation and the study of natural laws. He began his travels at the age of 21, and over more than 30 years, braving every hardship and danger, his footprints reached 16 provinces and regions; wherever he went, he recorded what he saw and heard truthfully and vividly, and also gave detailed accounts of the military-geographic conditions of the places he visited, including transportation, strategic passes and strongholds, towns and settlements, ethnic minorities, and local customs. His work, The Travel Diaries of Xu Xiake, is a famous work of geography, and also has value for military geography, possessing a certain reference value for understanding the geographical background of historical wars and the geographical environment of battlefields.

g. Military Geography of the Early Qing Period

In the late Ming and early Qing period, because of the budding of capitalism, some geographers engaged in geographic research, attaching importance to practical statecraft [jingshi zhiyong] and paying attention to studying the relationship between military struggle and the geographical environment, causing the level of ancient Chinese military geography to stand at the forefront of world military geography; the main representative figure of this was Gu Zuyu.

Gu Zuyu (1631–1692) was a military geographer of broad learning in the late Ming and early Qing period of our country. His famous work, Essentials of Geography for Reading History [Dushi Fangyu Jiyao], focuses on discussing the strategic-geographic situation of the Ming dynasty and the influence of the danger and ease of mountains and rivers on the use of arms from ancient times to the present. The work draws extensively on a wide range of sources, and its content is rich; the spirit of thorough textual investigation and practical statecraft runs through it from beginning to end. It provides a great quantity of valuable material for later generations studying the military geography of the Ming dynasty. It remains, to this day, an important reference work for the study of historical military geography. It is a military-geographic work of vast scope. This work has attracted broad attention ever since its appearance. The Qing-dynasty scholar Wei Xi lavishly praised it as a “book unique in thousands of years, without equal”; Liu Jizhuang called it “a peerless masterpiece for all ages”; Liang Qichao considered this book “truly a most original work of military geography”; Zhang Zhidong’s Answers to Questions on Book Lists [Shumu Dawen] classified it among works of military strategy, holding that “this book was written specifically for military affairs, and its intent was not textual research on geography.” Some have recalled that of the two ancient books Mao Zedong read frequently during his life, one was the Comprehensive Mirror to Aid in Government, and the other was precisely the Essentials of Geography for Reading History.

Gu Zuyu (1631–1692) was a native of Wuxi, Jiangsu. His ancestors had served as officials of the Ming dynasty; his great-great-grandfather Gu Dadong served as an Imperial Household aide during the Jiajing reign of the Ming, and had studied the military geography of the frontier, once co-authoring the Illustrated Account of the Nine Frontier Garrisons together with Xu Lun, Minister of War. His great-grandfather Gu Wenyao was once sent as an envoy to the Nine Frontier Garrisons during the Wanli reign; both had studied the military geography of the frontier. His father held that “the Comprehensive Gazetteer of the Ming [Ming Yitongzhi] is unclear in its treatment of the essentials of offense and defense in war, and its listing of mountains and rivers is likewise fragmented, lacking discussion, and incomplete in tracing their courses.” Meanwhile, the rulers were either ignorant of, or failed to grasp the essentials of, the configuration of mountains and rivers, the natural strategic barriers of passes and rivers, and the advantages and disadvantages of offense and defense, and in the end the dynasty fell. He hoped that Gu Zuyu, building on the writings of previous generations, would compile a work of military geography more practically useful than the Comprehensive Gazetteer of the Ming, in the hope that it might help in the cause of restoring the Ming and overthrowing the Qing. This ancestral tradition of attaching importance to the military geography of the frontier had an influence on the direction of Gu Zuyu’s scholarship throughout his life. From the age of 29, he pored over many books, investigated historical events, consulted the Twenty-One Histories and more than 100 local gazetteers, and conducted field investigations. “Wherever he traveled by boat or by cart, he always examined the walled cities, surveyed the mountains and rivers, investigated the roads, and asked about the passes and fords; and with merchants and travelers, and with soldiers on garrison duty, he would engage them all in leisurely conversation, checking and verifying points of agreement and difference.” Over more than 30 years, he worked until, at the end of his life, he completed this great work of military geography, the Essentials of Geography for Reading History.

The Essentials of Geography for Reading History comprises 130 juan and more than 2,800,000 characters. With the appendix, the Essential Overview of Maps [Yutu Yaolan], in 4 juan, the work comprises 134 juan in all. Following the territory and administrative divisions of the Ming dynasty, it discusses the national strategic-geographic situation and the position and role of the geographical situation of each region in the wars of successive dynasties.

Juan 1 through juan 9, “The Configuration of Provincial Territories through the Dynasties,” are arranged in historical order, from the Spring and Autumn period through the Warring States, Qin, the Two Han dynasties, the Three Kingdoms, Jin, the Northern and Southern Dynasties, Sui, Tang, the Five Dynasties, Song, and Yuan-Ming, giving the positions and geographical situations of the prefectures and commanderies of each dynasty and their relationship to success and failure in the use of arms and to rise and fall.

Juan 10 through juan 123 take, as their units, the administrative regions of the Ming dynasty’s two capitals (Zhili and Jiangnan) and its 13 provincial administrations (Shandong, Shanxi, Henan, Shaanxi, Sichuan, Huguang, Jiangxi, Zhejiang, Fujian, Guangdong, Guangxi, Yunnan, and Guizhou), discussing, respectively, the historical evolution and strategic-geographic situation of each, and the location and background of the subprefectures, counties, mountains, rivers, passes, and garrisons within each province. At the beginning of each province’s juan there is a general preface giving an overview of the situation, discussing its historically most important points, so as to make the situation of the entire province thoroughly clear.

Juan 124 through 129 are records concerning rivers found in the geographical books of successive dynasties. Juan 130 is a record, found in historical works, concerning the correspondence of each region to its celestial field of stars [fenye]. The appendix, the Essential Overview of Maps, in 4 juan, includes a general map of the territory, maps of the two capitals and 13 provincial administrations, a general map of the Nine Frontier Garrisons and maps of the relevant border garrisons, as well as illustrated accounts of the Yellow River, sea and canal transport, Korea, Annam, the maritime barbarians, and the desert.

The Essentials of Geography for Reading History, centering on the geographical situation and combining it with battle examples from successive dynasties and the pronouncements of military strategists and generals, carries out detailed textual research and analysis of the geographical characteristics of every region of the country and the advantages and disadvantages of attack and defense at important strategic mountains and rivers, focusing on exploring the relationship between the geographical environment and the national defense of the Ming dynasty; its core idea lies in clarifying the strategic military value of the geographical situation, and it has the character of strategic geography.

Gu Zuyu held that geographical factors are an objective condition influencing victory or defeat in war, and held Sunzi’s thought — which attached importance to geography in the use of arms — in the highest esteem. He states: “In discussing the subtleties of the art of war, none surpasses Sunzi; and in discussing the subtleties of the advantages of terrain, none surpasses Sunzi either.” He also quotes Sunzi’s statement that “one who does not know the configuration of mountains and forests, defiles and defenses, and marshes and swamps cannot march the army,” further elaborating on the relationship between geographical factors and war. He held that, for a person leading troops into battle, if one has, in ordinary times, no overall concept and no systematic understanding of the geographical situation of the Nine Provinces and the strategic passes of every region, then it is impossible to win battles. Only by, in ordinary times, “distinguishing the general outline and understanding the thread” of “the configuration and advantages of the Nine Provinces, and the dangers and ease of every direction,” can one, in directing a war, “attack where the enemy cannot defend, and defend where the enemy cannot attack. By distinguishing the vital points, discerning the moments of urgency and leisure, deciding between the orthodox and the unorthodox within one’s own mind, and turning life and death in the palm of one’s hand, one weighs matters according to where the advantage of terrain lies.” He also cites the battle examples of Sun Bin’s direction of the Battle of Maling and Han Xin’s direction of the Battle with Their Backs to the River, saying that they were able to achieve victory only because “they first knew the dangers of Maling, and only then could they settle their plan for entering Wei; they first knew the wall of Jingxing, and only then could they devise their plan to decisively defeat Zhao.” This further demonstrates the important significance of geographical factors in war.

Gu Zuyu held that, from the emperor down to ordinary officials, mastering geographic knowledge helps in defending national security and governing the state. “One must not fail to know it. When a chancellor assists the emperor in governing the state, he must not fail to know all matters of advantage and disadvantage in the border regions, and the appropriate arrangement of military affairs. … In times of disorder, this knowledge serves to counter the enemy and check violent aggression; in times of peace, it serves to govern the state and administer the people.” Therefore, the state ought, in ordinary times, to pay attention to studying geography, using geographic knowledge to guide warfare and to govern the country.

Gu Zuyu attached the utmost importance to the significant role played by geographical factors in war, but he also recognized that geographical conditions are an auxiliary condition in war, and that how geographical conditions are made use of, so as to be advantageous to oneself, depends chiefly on the one who directs the war. “Yin and yang have no constant position; cold and heat have no constant season; danger and ease have no constant place.” Whatever natural strategic barrier or advantage of terrain there may be, it is only a subordinate condition affecting victory or defeat in war, while the factor that determines victory or defeat in war is man. Only by recognizing that man is the dominant factor in war can one discuss the relative merits and demerits of military-geographic conditions; if one views geographical conditions in a merely mechanical way, one is bound to be defeated. He cites a series of battle examples to illustrate the subjective, active role played by those who direct war. “And indeed, is there anything constant about the advantage of terrain? Hangu Pass and Jiange are among the most dangerous strongholds under Heaven. The people of Qin, using Hangu Pass, repelled the six states with strength to spare; yet by the end of the dynasty, it was not even sufficient to resist a band of rebels. Zhuge Wuhou [Zhuge Liang], marching out through Jiange, shook Qin and Long, and planned to take the Three Adjuncts; yet Liu Chan, though he held Jiange, was unable to save Chengdu. Thus, a metal-walled city with a moat of boiling water, if it lacks the right man to defend it, is no better than an anthill mound or a stream in flood. But with the right man, even a withered tree or a rotten stump can serve as an obstacle to the enemy.” If one is skilled at making use of geographical conditions, giving full play to the subjective, active role of man, even unfavorable geographical conditions can be turned into favorable ones. This reflects the author’s unadorned, materialist-dialectical thinking.

Gu Zuyu held that, in combat, one encounters every type of natural condition, and whether or not geography is favorable is something that maps cannot fully record, nor can writing fully and clearly expound it. The geographical conditions and characteristics of a region will not change over a fairly long period of time, but the people who make use of geographical conditions, and their methods of fighting, are constantly changing; unchanging geography serves the ever-changing war and those who direct it. Whether or not victory can be achieved in war has a close relationship to whether or not those who direct the war are able to correctly understand and make use of the geographical environment of the combat area. Therefore, in ordinary times, one must pay attention to studying the geographical conditions of the combat area, rather than relying solely on a guide found at the time of war; if one is unfamiliar with the geographical situation in ordinary times, and relies on a guide temporarily found at the time of war to understand the geographical situation, this cannot be trusted. Because the direction of march, the objective of attack, and the use of the orthodox and the unorthodox must all be weighed according to geographical conditions, and only the general who directs the fighting can master these — one cannot go and ask a guide about them. In major matters, one must have a plan already firmly in mind beforehand, and only then can one make use of a guide, “following what can be trusted in him, and setting aside what is doubtful, so as to make the best use of the advantages of terrain.”

The Essentials of Geography for Reading History also devotes considerable space to discussing the question of the establishment of the capital. The book holds that the capital is where the head and vital parts of the entire state are located. “The situation of the realm depends on where the capital is established.” Historically, too, the loss of the capital has always been regarded as the fall of the state. In Chinese history, whenever the capital of many dynasties was in danger, the whole country rushed to its aid; if the capital fell, the whole country contended to retake it. Whether the location chosen for the capital was appropriate had a certain influence on the security, decline, and rise of a dynasty. Gu Zuyu analyzes Beijing from a military-geographic perspective, advocating multiple layers of defense, forming a defensive system centered on Beijing, thereby ensuring the security of the capital, Beijing.

The Essentials of Geography for Reading History, which Gu Zuyu spent more than half his life writing, is a great work of ancient Chinese military geography; the book draws extensively on a wide range of sources, is rich in content, spans ancient and modern times, and is meticulous in its textual research, providing later generations with a great quantity of valuable material for studying ancient military history and military geography, and it still has reference significance and application value for our study of military geography today.

Another work of practical statecraft geography from the late Ming and early Qing period is Gu Yanwu’s (1613–1682) Book of the Advantages and Disadvantages of the Commanderies and Kingdoms of the Realm [Tianxia Junguo Libing Shu], which likewise contains rich military-geographic content. Gu Yanwu’s stated purpose in writing this book was to carry out the struggle against the Qing and restore the rivers and mountains of the Ming dynasty. The book separately describes the strategic-geographic situation, horse administration, frontier defense, and passes and strongholds of every region of the country. For every region’s strategic key points, he gives a detailed account proceeding from the standpoint of combat and marching. Not only does he record, in text, the offensive and defensive situation of every region of the country, but he also draws separate general maps of the land and sea borders, noting the distribution and distances of mountains and rivers, towns, roads, and passes. The book also discusses the conditions of the countries surrounding China, and is a work of geography touching on many aspects of content, including society, politics, economics, and military geography.

Xuanye (1654–1722) was the second-generation emperor of the Qing dynasty after its entry through the pass, reigning for 61 years under the era name Kangxi. He was the longest-reigning emperor in our country’s history, and was also one of the rare monarchs in Chinese history to combine both civil and martial accomplishment, being widely learned and skilled in the use of arms. He personally led great armies on campaigns to various places. In the 21st year of the Kangxi reign, on his eastern inspection tour, he personally sailed on the Songhua River, inspected the border defenses, and dispatched men to reconnoiter the terrain, transportation, and enemy situation near Yaksa, which had been forcibly occupied by Russian forces. Wherever he went, he paid attention to conducting field investigations and studying the influence of geography on combat operations. In the 36th year of the Kangxi reign, during his third personal campaign against the separatist Dzungar Mongols in the northwest, he stated: “I have personally traveled among the ranks, and know the conditions beyond the frontier very thoroughly. This is what has, since ancient times, been called difficult terrain for the use of arms. The land there is barren, and in places there is no water; upon reaching the sandy gorge regions near the Han Sea [Gobi], transporting grain is especially arduous, and during the rainy season sudden storms are quite difficult to deal with. If the planning is not thorough, how can one act rashly? … Wherever there is ground suitable for the use of troops, one must carefully investigate the routes and sources of water and pasturage, and fully prepare horses, camels, grain, and dry provisions, before setting out.” (Veritable Records of Emperor Shengzu of the Qing, juan 180) From the above account, one can see that he had a very deep grasp of military geography.

In the course of his campaigns north and south, Xuanye came to recognize the important role of maps, and also felt that some maps were inaccurate and difficult to apply. After signing the Treaty of Nerchinsk with Tsarist Russia in 1689, he wished to understand the route that the Russian mission had traveled in coming to China, but upon opening a Western map, he discovered that the sections concerning Asia and China were sketchy and lacking in detail, crudely and incompletely drawn, and did not correspond to reality. In order to effectively govern the country and defend national security, Xuanye recognized the importance of surveying and drawing new maps. He decided to use scientific methods to carry out an actual survey of China’s territory. From 1708 to 1716, he dispatched survey teams composed of both Chinese and Western personnel to various places, completing a triangulation survey of the entire country using 641 survey points as a network. After compiling the results, and with Xuanye’s review and approval, the Complete Map of Imperial Territory [Huangyu Quanlan Tu] and the maps of the various provinces were drawn. Surveying on such a large scale had never been done in Europe, and can be called an unprecedented feat. It marks the fact that Chinese cartography at that time had reached a world-class level, and it also made a contribution to upholding national unity and territorial integrity. For a long period thereafter, the drawing of maps of the East by countries throughout the world was mostly based on the Complete Map of Imperial Territory, and this map therefore had worldwide influence. Xuanye’s study of geography was consistently imbued with a spirit of seeking truth from facts, emphasizing observation; he personally took part in surveying, field investigation, and practical application. During his reign, China became a country of vast territory, unified and flourishing.

Tulišen (1667–1740), during the Kangxi reign, based on his experience serving as envoy to the Torghuts from 1712 to 1715, wrote the Record of Foreign Lands [Yiyu Lu], the first book in our country to introduce the regional geography of Russia. Its content is drawn from actual observations made along the journey; he personally investigated present-day Mongolia, Siberia, the Ural Mountains region, and all the way to the lower reaches of the Volga River. He gives a concise account of the mountains, rivers, and terrain, distances of roads, customs, and products of the various places he passed through on his journey. Apart from a small amount of material on Mongolia, the great majority of the work consists of observations concerning the geography of Tsarist Russia. The Record of Foreign Lands runs to more than 30,000 characters, and at the beginning of the work there is also a map of Russia drawn by Tulišen. Although this map is simple, it does represent the geographical configuration of Russia, and became the first map of Russia drawn by a Chinese person on the basis of actual, first-hand experience. Tulišen’s journey to Russia covered more than 30,000 li; he was the first traveler in our country to pass through Siberia and the Ural Mountains, eventually reaching the lower Volga and the northern Black Sea region, and to leave behind a written work. The Record of Foreign Lands was of great value for understanding the geographical conditions of Russia at that time. After this book was published in both Manchu and Chinese in 1723, it also attracted attention abroad, and was successively translated into French, Swedish, Russian, and English. It is a valuable reference document for studying Sino-Russian relations and the geography of Russia.

Some military treatises of the early Qing period were mostly compiled works, most of which contain military-geographic content, expounding the relationship between combat and geography. Traces of War [Bingji] is a military treatise that sums up the gains and losses in the use of arms and the experience of commanding armies in combat throughout successive dynasties, and it also contains military-geographic material on the frontier and on foreign countries. The work comprises 12 juan in all, of which 6 juan deal with military geography. For example, juan 12, “Compilation on the Frontier,” mainly records the military geography of the Great Wall’s Nine Garrisons and its passes and strongholds. Juan 11, “Compilation on Distant Countries,” records the geographical position, customs, and combat characteristics of some European countries. Juan 10, “Compilation on Nearby Countries,” records the geographical overview and combat characteristics of ethnic-minority regimes and neighboring countries. Juan 9, “Compilation on Island Barbarians,” records the geography and combat characteristics of neighboring island countries of that time, such as Japan. Juan 8, “Compilation on Native Barbarians,” records the customs and combat characteristics of ethnic minorities such as the Miao and Yao. Juan 6, “Compilation on Chinese Territory,” records the temperament and special skills of soldiers from various parts of China, and methods for their employment. Traces of War is a military treatise containing extensive military-geographic content.

The Discussions of Military Affairs Compiled in the Wuji Year [Wuji Tanbing], compiled by Wang Fu (1692–1759), takes as its organizing framework the timing of Heaven, the advantages of terrain, and the harmony of men, compiling by category relevant military treatises and maps, with commentary added. Wang Fu held that geography is indispensable to military affairs: “The configuration of the military strategist’s terrain, examined by means of a map, can also thereby be grasped in its general outline.” The book’s content in the area of military geography is therefore the greatest in quantity, and its military value is also the greatest. Among these, “General Discussion of the Configuration of the Realm,” “Discussions of the Configuration of the Realm by Section,” and “Discussion of the Configuration of North and South by Section” are Wang Fu’s own independent writings, discussing the configuration of the mountains and rivers of the whole country and the strategic position and mutual relationships of various key points. From a military perspective, he discusses in detail the Weixin territorial maps, territory and the strategic position, the capital and its key points, and the strategic position of the south and the north, the distances of roads between provinces, prefectures, subprefectures, and counties, the amount of land tax, and land and water routes. He held that Yongzhou occupies the head of the Central Plains, Jizhou its spine, Youzhou the waist of the realm, and Zhejiang-Fujian its tail. Strategic points such as Beijing, Xi’an, Luoyang, Nanjing, Chengdu, and Jinan must be defended with substantial garrisons. He gave strategic-geographic assessments of the capitals of successive dynasties, such as Yanjing, Chang’an, Luoyang, Jiankang, and Bianjing.

Qi Zhaonan (1703–1768) was a famous geographer of the mid-Qing period of our country. The sections on Jiangnan, Shandong, Jiangsu, Anhui, Fujian, and Yunnan provinces, as well as the sections on outer vassals and tributary states, in the Comprehensive Gazetteer of the Great Qing [Da Qing Yitong Zhi] were all compiled by him. His most important work is the Outline of Waterways [Shuidao Tigang], completed in 1761, comprising 28 juan in all. The scope of this work’s records includes the entire national territory of that time; it systematically and accurately records the sources, courses, confluences, and divisions of waterways throughout the whole country in the mid-18th century. For the first time, it clearly delineated China’s coastline as it was in the 18th century. From the Sea of Okhotsk in the northeast, southward through the Bohai Sea and the East China Sea, all the way to the South China Sea, it describes the coastal towns, passes and strongholds, river mouths, and islands along the way. Qi Zhaonan also did considerable research on the geography of the northwest and its rivers. Two juan of the book describe the waterways of the region north of the desert and south of the Gobi and the Xinjiang region, providing valuable material for studying the geography of the northwest. Officials who were, at that time, about to take up posts in the northwest would, before setting out, visit Qi Zhaonan, drawn by his reputation, to ask him about the local geographic conditions. Qi Zhaonan would present them with a hand-copied manuscript, noting the conditions of the post stations along the route, the distances of roads, and so on. Zuo Zongtang rated this book very highly, holding that “for several decades, those who have spoken of geography have revered it as a standard reference work.”

The Huihua Ji [Compiled Sketches] is a compilation-style work of military geography, compiled and edited by Li Pei, completed in 1728. It comprises 8 volumes in all, some 600,000 characters. The Huihua Ji is a military treatise that studies strategies for governing the state and using arms from a military-geographic perspective; its content includes the configuration of mountains and rivers, garrison troop numbers, local customs, land reclamation and water conservancy, finance and economy and products, and land and water transportation, among other things. But its core is discussing military strategy centered on geography, setting forth the views of various scholars on the general situation of the realm and the military geography of each province. The work draws on more than 30 sources, among which the Essentials of Geography for Reading History and the Brief Account of the Qin Frontier [Qinbian Jilüe] are drawn upon most extensively. He organized the material he drew upon by category, proceeding from the general to the particular, establishing categories by region and adding his own commentary. The work is divided into three parts: Part 1, “General Discussion of the Frontier and Interior,” in 3 juan; Part 2, “The Territorial Configuration of Each Province,” in 15 juan; and Part 3, “Brief Account of the Qin Frontier,” in 3 juan, focusing on discussing the frontier defense of the northwest region and the distribution of garrisons and forts.

The Huihua Ji summarizes and organizes the results of military-geographic research from the time of Gu Zuyu to that of Li Pei, preserving some material rarely recorded in other books, and putting forward some valuable views. For example: ① Territory is the foundation for governing the state and using arms. ② The capital is the head; Yumen, Liaoyang, Shanggu, and Yunzhong-Shuozhou are the shoulders and back; the rivers and canals are the throat; the region between the Yi-Luo rivers, the Xiang-Han rivers, and the Yangtze-Huai rivers is the belly and heart; Qi-Lu and Qin-Jin are the left and right hands; Fujian and Sichuan are the two flanks; and Guangdong-Guangxi and Yunnan are the feet. Each part must coordinate with the others, jointly defending the capital, and only then can a strong nationwide defense system take shape. ③ “Defending the border beyond the border, and defending the river beyond the river — this is truly grand strategy.” ④ Develop water conservancy, so as to enrich the capital; plant trees and forests, so as to check enemy cavalry. ⑤ Hold the passes and strongholds firmly, leaving no room for error.

In the late Qing period, China’s northwestern frontier faced the dual threat of imperialist invasion and ethnic separatism; in order to uphold the territorial integrity of the motherland and prevent foreign invasion, some geographers focused on studying the geography of the northwestern frontier, writing military-geographic works that analyzed the strategic-geographic situation of the frontier and explored the building of frontier defense.

Qi Yunshi (1751–1815) was a pioneer in the study of the regional military geography of the northwest. His works, including the Illustrated Gazetteer of the Western Regions, the Essentials of the Outer Vassal Territories, the Essentials of the Western Frontier, and the Explanation of Place Names in the Western Regions, became a precursor to the study of frontier questions in the mid-Qing period.

Shen Yao’s (1798–1840) Private Discussion of Xinjiang [Xinjiang Siyi], completed in 1828, lists historical examples of the administration of the Western Regions since the Han dynasty, demonstrating the important significance of the stability of Xinjiang for consolidating our country’s northwestern frontier defense and upholding national unity and territorial integrity. In light of the military-geographic situation of the time, he put forward proposals for strengthening military and political construction, developing water conservancy, implementing agricultural colonies, and developing the economy of the frontier region, which had a certain significance for the consolidation and stability of Xinjiang.

Xu Song (1781–1848) was a geographer of the mid-Qing period famous for his research on the history and geography of the northwest. His five-juan Record of the Waterways of the Western Regions [Xiyu Shuidao Ji] can be called an unprecedented masterpiece concerning the geography of the rivers and waterways of the northwest. It filled a gap in our country’s records of waterways, providing valuable geographic material for the development and defense of the Xinjiang region.



2. The Development of Modern Chinese Military Geography

Some of the achievements of ancient Chinese military geography stood, at the time, at the forefront of world military geography. However, for various reasons, these achievements did not develop into modern military geography. China’s modern military geography took shape gradually under the influence of modern Western geography. The modern period of geography began in the second half of the 19th century. That is to say, during this time, universities in Western countries established departments of geography, training students specialized in geography, and providing society, including the military, with specialized geographic personnel. The West held that establishing a professional discipline must satisfy three conditions. First, there must exist a basic conceptual or imagistic system accepted by the members of the profession, and a recognized method of posing problems and seeking answers to them. Second, universities must offer a specialty capable of providing advanced training in concepts and methods. Third, students graduating from such specialties must be able to obtain remunerative employment; only then can this specialized discipline develop further. Only when all three of these conditions are satisfied can a specialized discipline begin to be established. At this time, Western military academies opened courses in military geography and military surveying and mapping, training and cultivating military-geographic personnel and sending them to the armed forces. Modern military geography took shape by the middle of the 19th century.

After the Opium War, calls for China to learn advanced science and technology from the West, and to enrich the country and strengthen its military, grew increasingly loud. China’s long period of feudal autocratic rule and traditional geographic knowledge limited the horizons of the Chinese people, and affected the formation of the Chinese nation’s awareness of world geography. Although ancient China had such great feats as Zhang Qian’s mission to the Western Regions and Zheng He’s voyages to the Western Ocean, these did not lead the Chinese people to form a complete concept of world geography. It was only after the Opium War of 1840 that, in order to resist the aggression of Western colonialists, advanced scholars, proceeding from the standpoint of self-defense, began to understand the world and to introduce knowledge of world geography to the Chinese populace. Along with the defeat in the Opium War, there emerged among Chinese geographers some advanced scholars who studied world and frontier military geography. This began with the research on world geography carried out by Wei Yuan and Xu Jiyu in the 1840s and 1850s. Before them, China’s understanding of world geography was inaccurate, holding that the world was centered on China. After the publication of the books of Wei Yuan and Xu Jiyu, people gained an understanding of China’s position in the world, but at this time the various countries of the West were still referred to, as before, as “barbarians” [yi]. It was only after the 1860s that the terms “Western affairs” [yangwu], “Western learning” [xixue], and “new learning” [xinxue] began to be used.

Lin Zexu was the first person in modern China to recognize that understanding world geographic knowledge was of great significance for resisting Western aggression and understanding the world. While overseeing the suppression of the opium trade in Guangzhou, he organized translators to compile the Record of the Four Continents [Sizhou Zhi], based on such works as the Encyclopedia of Geography [Dili Daquan] by Hugh Murray, published in London in 1836; this work runs to 87,000 characters. Lin Zexu, while en route to his post of exile in Xinjiang, gave the translated manuscript and other material concerning world geography to his good friend Wei Yuan, urging him to write a book discussing world geography. Wei Yuan then, taking the Record of the Four Continents as his foundation, greatly expanded and supplemented it, completing the work Illustrated Treatise on the Maritime Kingdoms [Haiguo Tuzhi]. The first edition (1843) comprised 50 juan and nearly 500,000 characters; in 1847 it was expanded to 60 juan; and in 1852 it was further supplemented to 100 juan, reaching 900,000 characters.

Wei Yuan (1794–1857) lived through a turbulent age in which our country’s feudal society was on the verge of collapse and foreign powers invaded one after another. This intense social upheaval had a profound influence on his thinking. During the Opium War, he firmly supported the suppression of opium, and personally took part in the fight against the British in Zhejiang. The defeat in the Opium War, and the exile of his friend Lin Zexu, further spurred his patriotic fervor to save the nation. He advocated reform, and advocated learning advanced science and technology from foreign countries, putting forward the strategy of “learning the superior techniques of the barbarians in order to control the barbarians.” He also stated: “Whoever wishes to control the foreign barbarians must first thoroughly understand the conditions of the barbarians; whoever wishes to thoroughly understand the conditions of the barbarians must first establish a bureau of translation to translate the books of the barbarians.” He treated familiarity with the military geography of the enemy state as the primary condition for resisting foreign aggression. Wei Yuan’s most outstanding contribution as a geographer was the writing of this great work, the Illustrated Treatise on the Maritime Kingdoms.

The Illustrated Treatise on the Maritime Kingdoms is a work of military geography recording the physical and human geography, military affairs, politics, economy, culture, and religion of the various countries of the world, and is also China’s first world atlas and an encyclopedia of world geography. This work is a comparatively early famous work in our country’s history to systematically introduce knowledge of world geography. Its main contributions are as follows. First, it broke through the stale, backward notion that China was the center of the world, replacing it with a modern concept of the world. Second, it disseminated modern geographic knowledge, introducing the shape of the Earth, the theory of tides, the causes of thunder and lightning, the Earth’s latitude and longitude, the North and South Poles, and the causes of the seasons, among other things. Third, it introduced entirely new knowledge of world geography. The Illustrated Treatise on the Maritime Kingdoms drew on material rarely seen domestically; for example, the map cited in the book was the most detailed world map drawn by the British at that time. As Liang Qichao states in his History of Chinese Scholarship over the Past Three Hundred Years: “That Chinese scholar-officials came to possess even a little knowledge of world geography truly began from this point (referring to the Illustrated Treatise on the Maritime Kingdoms and the Short Account of the Maritime Circuit [Yinghuan Zhilüe]).”

In terms of strategic thought, Wei Yuan, based on the characteristics of China’s geographical environment, advocated strategic defense — that is, using defense as a means of offense, and, on the basis of defense, making full use of the geographical environment and flexibly applying strategy and tactics to win victory in war. Wei Yuan put forward the coastal-defense thinking that “defending the outer ocean is not as good as defending the harbor mouth, and defending the harbor mouth is not as good as defending the inland rivers.” This is because the situation that the Qing dynasty faced at that time was that the enemy, British invading warships, possessed strong ships and effective cannon, giving them the advantage in naval combat; the Qing forces had to play to their strengths and avoid their weaknesses, making full use of the favorable terrain of the inland rivers, drawing the enemy in deep, and then relying on “military artillery, land mines, and ambushes by land and water” to strike them. After the publication of the Illustrated Treatise on the Maritime Kingdoms, it not only had an important influence in China, but also had a considerable influence internationally, being translated into Japanese, English, Russian, and several other languages. The country most influenced by the Illustrated Treatise on the Maritime Kingdoms was Japan, where more than 20 reprinted editions appeared, promoting Japan’s understanding of the world. It occupies an important position in the history of modern Chinese thought, and is a milestone in the research of modern Chinese military geography and the formation of military geography.

The Short Account of the Maritime Circuit is another work of world geography that had an important influence both within China and abroad. It was completed in 1848, close in time to the Illustrated Treatise on the Maritime Kingdoms; the author’s organization and presentation of geographic material is more systematic than that of the Illustrated Treatise on the Maritime Kingdoms, though its military-geographic content is less than that of the Illustrated Treatise on the Maritime Kingdoms. The author of the Short Account of the Maritime Circuit, Xu Jiyu (1795–1873), held important posts such as governor in the three provinces of Guangxi, Guangdong, and Fujian between 1836 and 1852. While serving in Fujian and Guangdong, it was precisely a period of much trouble along the maritime frontier, with China suffering from the encroachment of Western pirates; through personally struggling against Western aggressors and handling commercial affairs on behalf of the government, he came to believe that China could no longer remain closed off and self-isolated, and advocated looking out at the world. In 1843, he obtained a finely drawn atlas from an American missionary, and in 1844 he obtained two further, more detailed maps and related geographic books; on this basis, he completed the Short Account of the Maritime Circuit in 1848. The work comprises 10 juan and 200,000 characters in all, covering nearly 80 countries and regions, giving a fairly comprehensive introduction to the boundaries and positions, mountains and rivers, terrain and climate, armed forces, science and technology, artillery and steamships, products and customs, races and skin colors, and historical evolution of the various continents and countries of the world at that time.

Because the content of the Short Account of the Maritime Circuit was novel, after its publication it was widely welcomed by society, circulated broadly, and reprinted repeatedly. Xue Fucheng, the late-Qing ambassador to Britain and France, once treated this book as a handbook for understanding the conditions of the various countries of the West, carrying it with him at all times for reference. Around 1860, the Short Account of the Maritime Circuit spread to Japan, and after 1861 it was printed on multiple occasions, also playing a positive role in influencing the Japanese people’s implementation of the Meiji Restoration reforms. The Short Account of the Maritime Circuit broadened people’s geographic horizons at that time, giving people fairly comprehensive and accurate knowledge of world geography, which was also of significance for understanding the military-geographic conditions of the imperialist powers, supporting our country’s people’s struggle against imperialism at that time.

He Qiutao (1824–1862) was a geographer renowned for his research on the historical military geography of the northwest. His most important work of military geography is the Records for Northern Defense [Shuofang Beisheng], an important representative work of frontier geography research in the Qing dynasty, comprising 80 juan of main text in all. It discusses the geographic conditions of our country’s northeast, Mongolia, and Xinjiang, as well as Central Asia, Eastern Europe, Russia, and other regions, from the Han, Wei, Sui, and Tang dynasties through the Daoguang reign of the Qing, and studies Sino-Western communications and Sino-Russian relations since the Han and Tang dynasties. It sets forth the state of Sino-Russian relations and the situation of the northern frontier following the Tsarist Russian aggression against our Yaksa region, in order to encourage the Qing court to resist foreign aggression. This has a certain reference value for building the frontier of the motherland and for understanding the military geography of the northern frontier.

The Brief Account of Coastal Defense [Yangfang Shuolüe] is a modern work of military geography introducing the coastal-defense geography and discussing questions of coastal defense. Its author, Xu Jiagan, published it in 1887; the work runs to about 40,000 characters in all, divided into two juan. The upper juan describes, from a military-geographic perspective, the situation, distances, islands, and strategic defiles of the various coastal provinces. The lower juan mainly sets forth the deployment of coastal defenses, advocating the establishment of a combined sea, river, and land defense system, and putting forward the view of concentrating defenses at key points.

Zuo Zongtang (1812–1885) was an important military and political official of the late Qing. From his youth he loved studying geography, holding that the Essentials of Geography for Reading History and the Book of the Advantages and Disadvantages of the Commanderies and Kingdoms of the Realm were rare and excellent books. After failing the provincial examinations, he devoted himself to studying Chinese geography, including the evolution of territory, the rise and fall of walled cities, and the configuration of offense and defense, exploring the principles of drawing maps, and setting out in order the military affairs of successive dynasties in relation to mountains and rivers, passes and strongholds, and the distances of post roads. When the Opium War broke out, he further specifically read books on coastal-defense geography, and he also attached importance to studying the geography of the Western Regions, reading such geographic works as the Record of the Waterways of the Western Regions and the Yili Diary; he therefore had a fairly deep understanding of the geographic conditions of Xinjiang, and especially of its strategic position. Later, in the debate over frontier defense versus coastal defense, and in the strategy for the use of arms in Xinjiang, he was able, from a military-geographic perspective, to put forward correct proposals in both cases.

In the 1870s, a crisis arose in Xinjiang, and around Xinjiang there arose a dispute between “frontier defense” and “coastal defense.” Li Hongzhang held that the priority of national defense lay in coastal defense, not in northwestern frontier defense, and that even if Xinjiang could not be recovered, this would be “no injury to the vital energy of the body’s limbs.” In response to Li Hongzhang’s arguments, Zuo Zongtang submitted a memorial putting forward his own views. First, Xinjiang must be recovered. He held that “to recover Xinjiang is the means of protecting Mongolia, and to protect Mongolia is the means of defending the capital; the northwest is like an arm pointing toward the other.” Second, if Ürümqi were not recovered, Xinjiang would have no strategic point to hold. Third, recovering Xinjiang was an urgent, pressing matter. Fourth, the rebel forces in Xinjiang numbered no more than a few thousand, and would not be difficult to annihilate. In sum, Zuo Zongtang held that “frontier defense” and “coastal defense” should be given equal weight, and one should not be favored over the other. He also drew on the historical facts of the rise and fall of successive Chinese dynasties to demonstrate the importance of northwestern frontier defense. Later, in the war to recover Xinjiang, based on the geographic characteristic that Xinjiang’s terrain is higher in the north and lower in the south, he formulated a military strategy of controlling the north in order to dominate the south, attached importance to logistical supply, and followed the operational guiding principle of advancing slowly but fighting decisively, achieving victory in pacifying the Xinjiang crisis, and making a contribution to stabilizing China’s northwestern frontier defense.

Cao Tingjie (1850–1926) was a scholar of the late Qing dynasty who studied the military geography of the frontier. He was the first person in modern Chinese history to conduct a comprehensive survey of the ethnicity, geography, social economy, and military affairs of the Heilongjiang River basin. His purpose in studying the military geography of the frontier was to resist Tsarist Russian aggression against our country’s northeastern border; his main works of military geography are the Essentials of Northeastern Frontier Defense, the Essentials of Eastern Siberia, and the Illustrated Gazetteer of the Three Northeastern Provinces.

The Essentials of Northeastern Frontier Defense was compiled by Cao Tingjie in 1884–1885, before his investigation of the Sino-Russian border, drawing on a number of historical and geographical works. His main reference works included the Strategy for Founding the Dynasty, the Comprehensive Gazetteer of the Great Qing, the Comprehensive Statutes of the Imperial Dynasty, the Record of Sacred Military Achievements [Shengwu Ji], the Essentials of Geography, the Records for Northern Defense, and Essential Studies for Ascending the Command Platform, among others. Using a great quantity of material, it clarifies the territory and administration of the Northeast during the Ming and Qing dynasties, and, from such aspects as the ancient strategic defensive points and the evolution of the border in the Northeast, demonstrates that the Heilongjiang River basin has been Chinese territory since ancient times, providing, from a military-geographic perspective, much experience and many lessons that could be drawn upon for the struggle against Russia at that time.

The Essentials of Eastern Siberia is the fruit of Cao Tingjie’s 1885 investigation of the Sino-Russian border, and can be called a sequel to the Essentials of Northeastern Frontier Defense. The Essentials of Eastern Siberia comprises 118 articles in all, and had great practical value for frontier-defense work at that time. In 1886, the Jilin General excerpted 85 articles from the book and forwarded them to the Grand Council for reference, and further excerpted the 35 most important articles for imperial review.

Cao Tingjie’s research on military geography emphasized field investigation. The Essentials of Eastern Siberia was completed after he was ordered, in May 1885, to investigate the northeastern frontier defense. He set out in May from Sanxing, traveling via the Songhua River to Xu’ergu, and then along the Heilongjiang River to the northeastern seaport, investigating the lower reaches of the Heilongjiang River, then going upstream to Blagoveshchensk, then downstream again to Khabarovsk, then up the Ussuri River to Lake Khanka, via Hongtuyan, and then overland to Vladivostok, and then by sea to the mouth of the Yankou River; the investigation lasted 129 days in all, covering a round trip of more than 16,000 li.

Cao Tingjie’s Sixteen Proposals [Tiaochen Shiliu Shi], written in 1866, sets forth his proposals concerning frontier planning and strengthening northeastern frontier defense — for example, proposing that the Heilongjiang General be relocated to Aigun, and the Jilin General to Ningguta, and advocating agricultural colonization to consolidate the frontier and the mining of gold, among other things. He said: “Of all the policies for frontier defense since ancient times, none is better than agricultural colonization. When land is reclaimed and cultivated by garrison troops, the responsibility falls on the great generals, and the soldiers do not go hungry; when settlers are recruited to cultivate the land, the responsibility falls on the officials, and the people gather there. When the two proceed hand in hand, then the frontier will be consolidated, and the enemy will not dare to entertain designs against it.”

After the Xinhai Revolution, as China entered the Republican era, modern Western theories of military geography and advanced surveying and mapping methods were transmitted to China, promoting the formation and development of Chinese military geography. In 1903, the Qing government established the Bureau of Military Consultation in Beijing (renamed the Ministry of the Army in 1906); under its Fourth Department was established the Capital Army Surveying Bureau, in charge of land surveying. In 1904, the Army Surveying and Mapping School was established in Beijing, training personnel in military surveying, mapping, and military geography. In 1914, The Geography of War was translated. Military schools of the early Republican period and during the rule of the Beiyang warlords generally established courses in terrain and surveying and mapping, and carried out research in military geography. During this period, Military Geography for Officers [Bingyao Dili] was printed, the work divided into 3 juan in all; the first juan sets forth the principles of military geography for officers, including the relationship of military geography for officers to strategy, tactics, army organization, military education, and the deployment of arsenals, stating that “there is no detailed operational plan that is not founded on military geography for officers.” Juan 2 is an outline of the military geography for officers of our own country. Juan 3 is the military geography for officers of the Three Northeastern Provinces. This book is a product of the influence of Western military geography, and had an important influence on the development of Chinese military geography. Based on an analysis of the book’s content and preface, its date of publication is approximately 1917–1918.

Zhu Kezhen (1890–1974) was the main founder of modern scientific geography in China. He went to the United States in 1910, graduated from Harvard University with a doctorate in 1918, and returned to China, subsequently serving as a university professor, director of the Institute of Meteorology of the Academia Sinica, president of Zhejiang University, and, after October 1949, as vice president of the Chinese Academy of Sciences, vice chairman of the China Association for Science and Technology, member of the Department of the Chinese Academy of Sciences, director of the Biology Department, chairman of the Geographical Society of China, and chairman of the Chinese Meteorological Society, among other posts. In 1921, he established China’s first department of geography at Southeastern University. He compiled China’s first textbook of higher education on general geography; this textbook was compiled in 1919 at Wuchang Higher Normal School. It was printed by letterpress at Nanjing Higher Normal School in 1920–1921, serving as required lecture notes for students of the geography department. In the book, geography is divided into six branches, of which political and military geography is one. He published, in the Journal of History and Geography, an article titled “The Responsibility of Our Country’s Geographers,” in which he states that, after the Qing government’s defeat in the First Sino-Japanese War and its cession of Taiwan to Japan, because it lacked even the most basic geographic knowledge, it actually believed that Taiwan was not particularly important to the motherland. Tsarist Russia, lacking the necessary understanding of the geographic conditions of Alaska, sold it cheaply to the United States for a mere $7.2 million. The Japanese aggressors, in order to invade China, actively carried out research on Chinese geography after the First Sino-Japanese War, publishing many books concerning Chinese geography, while China’s own geographic research remained extremely backward. He loudly proclaimed that “the rise and fall of the realm is the responsibility of every ordinary person,” holding that the responsibility of our country’s geographers lay in organizing institutions and raising large sums of money, taking as their own mission the surveying of the whole country’s terrain, climate, population, flora and fauna, and mineral resources.

Zhu Kezhen’s purpose in founding the department of geography was precisely to train a considerable number of geographers, to break free from imperialist control, to thoroughly survey our country’s natural conditions and natural resources, and to serve the cause of China’s revival. On January 28, 1932, Japanese troops invaded Shanghai, and the military and civilians of Shanghai waged a resolute war of resistance. Zhu Kezhen was concerned about the resistance of the whole nation, and also thought about what geography could do for the war. He wanted to publicize the role of science in war, and that year he wrote three articles, “From War to Scientific Research,” “The Influence of Weather on War,” and “On Clouds,” published respectively in the journals Science and National Spirit. In his 1933 compiled work New Geography, he proposed that strategic geography is the branch of military geography with the greatest practical value. Zhu Kezhen was the founder of scientific geography in China, and also made a contribution to the formation and development of military geography.

Ding Wenjiang (1887–1936) was likewise one of the founders of geological and geographic science in China. He was very interested in the study of military geography, and often said: “Geography is a backbone of military science. Gu Tinglin [Gu Yanwu] and Gu Jingfan [Gu Zuyu] personally experienced the pain of national subjugation, and devoted their whole lives to studying geography; in fact, they devoted their whole lives to studying military affairs and studying strategy. Both had foresight and profound intent.” Ding Wenjiang once said that the military academies of China at that time, even the so-called “Army University,” were all very rudimentary in level. The instructors there were all far too out of date. … The officers trained by military academies in various places at that time all lacked modern knowledge and modern training, and some could not even read a military map. Wherever Ding Wenjiang went, he emphasized geographic investigation; after investigating the Jingxing area, he concluded that of the Eight Passes of the Taihang Mountains, none was as important as Jingxing Pass. In 1933, he collaborated with Weng Wenhao and Zeng Shiying to compile and publish the New Atlas of the Republic of China, which had important practical value for economic construction and national defense.

During the Republican period, facing external enemy pressure and invasion, many articles on military geography were published in relevant geographic journals, and several works on military geography were also published. Su Xin wrote On the Defense of the Xinjiang Frontier (1913); Bu Ju wrote Brief Account of the Situation on the Yunnan Frontier (1913); Li Genyuan wrote Annotated Maps of the Military Boundary Affairs of Western Yunnan. During the War of Resistance Against Japan, in order to resist Japanese imperialist aggression, many scholars wrote articles and works on military geography, and military-geographic education was carried out in institutions of higher learning throughout the country; for example, Sun Dangyue and Xu Junming wrote Military Geography (1939), discussing the relationship between natural conditions and combat operations. Sun Dangyue also wrote Research Methods for the Military Geography of Our Country’s Various Battlefields (1941); Sha Xuejun wrote The Value of Position: A Discussion of National Defense Geography; Xue Yiyuan wrote The Military Importance of External Routes from the Hanzhong Basin (1943); Zhang Yingjun wrote The Influence and Value of Mountainous Terrain for National Defense and Military Affairs (1943); Xu Junming wrote The Geographical Position and National Defense Value of Rehe (1948); Lin Chao wrote The Geographical Foundations of the Second World War (1941); Xue Junzhang wrote Talks on the Military Geography of the War of Resistance (1938); Xu Zhuoshan wrote The Geography of China’s War of Resistance (1938); Jiang Chao wrote Military Geography for Officers (1938); Zhou Tingru wrote National Defense Geography (1938); Hu Huanyong wrote National Defense Geography (1938); Jiang Shiyi wrote New Discussions on National Defense Geography (1939); Sha Xuejun wrote New Discussions on National Defense Geography (1946); Yang De’an wrote China’s National Defense Geography (1948); and Jiang Zhenhua wrote The Military Geography of the Pacific (1945), among others.

There were, successively, several sets of lecture notes on military geography compiled by You Fengchi of the Army University; the one that had comparatively great influence within the armed forces was the Military Geography for Officers, printed by the Army University in 1937. This book divides military geography for officers into two parts, general theory and specific discussions, including the position and scope of military geography for officers, its operational value, and research methods, running to about 140,000 characters.

Modern Chinese military geography matured during the Republic of China period and developed further during the War of Resistance Against Japan. The needs of resisting the invasion of the imperialist powers in the late Qing and of the War of Resistance Against Japan drove the development of modern Chinese military geography, and, successively, a number of works of military-geographic theory were published. But on the whole, works on regional military geography are more numerous, while systematic theoretical works are comparatively few, and there remains a gap in scientific rigor and systematicity when compared with Western works of military geography.



3. The Military Geography of the Chinese People’s Liberation Army

Military geography mainly serves national defense construction and military struggle. The military-geographic research and support work of the Chinese People’s Liberation Army has consistently been based on the strategic policy of active defense, focusing on exploring the relationship between military affairs and geography. Under the leadership of the Central Military Commission, the relevant departments of the armed forces have effectively carried out work in every aspect of military geography, thereby also promoting the development of military geography.

The military-geographic research work of the Chinese People’s Liberation Army has inherited the glorious tradition of the revolutionary era, consistently taking Marxism-Leninism and Mao Zedong’s military thought as its guide, basing itself on the actual conditions of our own country, attaching importance to the influence on war of the rapid development of modern science and technology, and using scientific methods to analyze the position and role of the geographical environment in modern warfare. It both acknowledges that the geographical environment is an objective existence with a major influence on military activity, and also acknowledges the active, dynamic role of the revolutionary people and their armed forces in transforming the geographical environment. In the practice of China’s revolutionary war, the older generation of proletarian revolutionaries and military strategists of our army — Mao Zedong, Zhou Enlai, Zhu De, Liu Bocheng, Ye Jianying, and others — always attached importance to military-geographic research, taking the influence of geography into account in determining strategic policy, establishing revolutionary base areas, directing strategic and campaign operations, and training the armed forces. Proceeding from the actual conditions of China’s geographical environment, they scientifically analyzed and studied the geographical environment and its relationship to war, and especially to China’s revolutionary war. Mao Zedong’s writings contain many penetrating discussions of military geography.

Zhou Enlai, together with Mao Zedong and other older-generation proletarian revolutionaries, led the military activity of the proletariat for half a century, and, in organizing and directing strategic and campaign operations, attached importance to analyzing the influence of the battlefield’s geographical environment on military operations. In September 1937, Zhou Enlai analyzed the geographical situation of Shanxi, concluding that the mountains of northwestern Shanxi were comparatively weak, and that it would be better to turn toward the Lüliang Mountains. The Heng Mountains range extends along the right bank of the Sanggan River, which is quite favorable for guerrilla operations behind enemy lines; the terrain of Wutai Mountain is high and steep, extending over a very broad area, difficult to penetrate from north, south, east, or west, and even more difficult for mechanized units; the Taihang Mountains, running along both sides of the Zhengtai Railway, have extremely precipitous terrain, also extremely favorable for guerrilla warfare, and connect with the Taiyue Mountains, making it most convenient for shifting position. Based on the enemy’s situation at that time, Zhou Enlai proposed to Mao Zedong that the 129th Division should rapidly move into the area south of the Zhengtai line to seize the initiative, arming the populace, organizing guerrilla warfare and expanding our own forces, and thereafter gradually shifting to the mountainous terrain of the southwest, while the deployment of the other two divisions would remain unchanged. The Central Committee of the Communist Party adopted his proposal, ordering the 129th Division, after moving out at the end of September, to first pass through the area along the Zhengtai Railway, and thereafter shift toward the southern Taihang Mountains.

During the War of Resistance Against Japan, Zhou Enlai held that carrying out guerrilla warfare required four conditions, including two geographical conditions: favorable terrain, and ease of resupplying the forces. In 1939, at Yunling in Anhui, he set forth clear stipulations concerning the future direction of development, activity, and operational policy of the New Fourth Army. Regarding the direction of the New Fourth Army’s development, based on the military geography and enemy situation of southern Anhui, he put forward three principles, one of which was that wherever the enemy’s presence was weak, that was where they should develop. Regarding the policy for activity: “Develop to the north, fight to the east, and consolidate the present positions.”

Zhou Enlai attached very great importance to the use of maps. When he and Mao Zedong directed the three great campaigns of the War of Liberation, they went to the Military Commission’s operations room every day to understand the situation; he had the strategic-geographic situation of both the enemy and ourselves at his fingertips, and whenever there was any piece of information, he always insisted on carefully verifying it. After liberation, he instructed comrades on the diplomatic front to study geography well in order to serve diplomatic work. When a comrade at the Central Newsreel and Documentary Film Studio was producing a film, the map in the film The Truth of the Sino-Indian Border Question was missing a point. When he reviewed the film, he noticed this, and gravely pointed out that the absence of this point would be giving away the territory of the motherland to another country. Because of his meticulous review, a political error was corrected on this occasion.

Zhu De had rich experience in revolutionary military struggle and produced a great many military works; in using arms in combat, he paid attention to seeking truth from facts, proceeding from the actual conditions of geography. While abroad, he said that the method for fighting upon returning to China was, “Fight when you can win, and withdraw when you cannot win,” and, “When necessary, take the troops up into the mountains.” Zhu De stated: “Our proposal for the use of arms can be summarized as follows: fight the battle suited to whatever weapons you have; fight the battle suited to whatever enemy you face; and fight the battle suited to whatever time and place you are in. The first sentence is based on the unit’s weapons and equipment; the second sentence is based on the enemy situation; and the third sentence is based on various conditions of time and terrain. This is the new, materialist method of using arms that seeks truth from facts.” He held that all strategy and tactics must seek truth from facts, that any war must be concretely analyzed, and that no war can do without the five elements of politics, economics, personnel, weapons, and transportation (terrain). Only after comprehensively analyzing and understanding these five elements of war can one formulate strategy and tactics that accord with actual conditions.

Peng Dehuai directed many major campaigns of critical bearing on the overall situation during the years of revolutionary war. Already in the Red Army period, he pointed out: “In the Red Army’s actual guerrilla tactics, one must adopt appropriate concentration or dispersal according to the terrain and the enemy situation, in order to deal with the objective environment appropriately; one should not rigidly adopt any single fixed method.” During the War of Liberation, based on the geographical conditions of northern Shaanxi, he put forward the operational guiding thought of “luring the enemy in deep, wearing him down and dispersing his forces, making use of the conditions of the base area, seeking out the enemy’s mistakes, and annihilating his main forces one by one.” During the War to Resist America and Aid Korea, he studied the geographical conditions of the Korean battlefield, pointing out that, given the enemy’s absolute superiority in technical equipment and the narrowness of Korea’s territory, the mobile warfare of large-scale advances and withdrawals employed in past domestic wars was no longer suited to the Korean battlefield, and that instead a policy of “combining positional warfare with mobile warfare” should be adopted.

On National Day 1951, Peng Dehuai, from the front lines in Korea, sent a telegram to Chairman Mao, systematically setting forth his assessment of the current and future enemy situation, his thinking on army building, and his strategy for war preparation, in which he also put forward proposals in the area of military geography. The telegram mentioned the question of surveying coastal military gazetteers, requesting a unified survey plan for water depth, current speed, climate, monsoon patterns, tides and waves, coastlines, islands, and the construction of defense-in-depth works at various important ports, and so on, and calling for specialized organs to be tasked with completing this within a set time limit. When he presided over the daily work of the Central Military Commission in the 1950s, he pointed out that the organizational structure of the armed forces, the deployment of various kinds of equipment, and the building of the different services and branches must all take into account our country’s concrete geographical conditions, studying and formulating different organizational structures suited to local conditions.

He Long was skilled at making use of geographical conditions to play to his strengths and avoid his weaknesses, thereby overcoming the enemy and achieving victory. He said: “Terrain is the great stage on which war is waged; the enemy’s situation is constantly changing, but terrain does not easily change; wherever it is favorable to us and unfavorable to the enemy, whatever corner we might make use of, we must understand it very clearly.” He also said: “If one does not treat the characteristics of different kinds of terrain with proper discrimination, one cannot pursue advantage and avoid harm, one cannot win battles, and may even bring about unnecessary losses.” Every time he fought a battle, he always took geographical conditions as an important basis for choosing the battlefield on which to annihilate the enemy and for deciding what tactical means to employ. In 1950, while directing the work of the advance into Tibet, he specially sent people to Chengdu’s West China University and other institutions to ask geographic experts to brief them on the geographic conditions of the Kham-Tibet region, and dispatched surveying and mapping personnel to assist the Tibetan geographer Professor Ren Naiqiang in rapidly producing China’s first set of 1:200,000 scale maps of Tibet, which were printed and distributed to the troops.

While Xu Xiangqian was in the Sichuan-Shaanxi base area, based on the fact that northern Sichuan is low in the south and high in the north, with dangerous mountains and dangerous roads, he adopted the active-defense strategy and tactics of tightening positions, offering resistance step by step, waiting for the opportune moment to strike, and concentrating on breaking through at key points, dealing with the enemy’s tactics of advancing cautiously step by step and laying prolonged siege, and successively won victory in defeating the “Three-Route Encirclement” and the “Six-Route Encirclement.” In 1942, while serving as deputy commander and chief of staff of the Shaanxi-Gansu-Ningxia-Shanxi-Suiyuan Allied Defense Army, in order to smash the third anti-Communist onslaught of the Guomindang reactionaries and prepare for battle to repel Hu Zongnan’s attack on Yan’an, he instructed the five military subdistricts then under his command to organize surveying and mapping personnel to produce 1:50,000 scale topographic maps of each subdistrict’s area, and personally led relevant personnel in conducting terrain reconnaissance and military-geographic surveys. In 1980, Xu Xiangqian held that the organization of the armed forces must serve wartime needs, and that, since the terrain and missions of different theaters of war differ, organizational structure cannot be mechanically uniform, but must be determined according to such factors as the geography of the theater of war.

Liu Bocheng cautioned commanders and staff officers at every level that, before making up their minds in combat, they must be clear on the five basic elements of “mission, enemy situation, own situation, terrain, and time.” He referred to this as the “Five Phases Art” [wuxing shu] of fighting a battle, and said, “If the Five Phases are not settled, one will lose utterly and completely.” Among these five great elements, mission is the center, the enemy situation is the focus, one’s own situation is the subjective factor in combat, while terrain (that is, space) and time are the objective environment in which the enemy and ourselves engage in battle, and the relatively fixed, important conditions on which victory over the opponent depends. Judging from Marshal Liu’s direction of numerous campaigns and his summation of tactics, the terrain and time of which he spoke have a very broad meaning, referring to the natural environment of the battlefield, including the landform of mountains and plains, the characteristics of river hydrology, changes in cold and heat, wind and rain, the pattern of day and night alternation, and the state of vegetation growth, among other things. Liu Bocheng listed time and place as the two crucial joints of operational command. He said that without the right time and without the right place, one cannot achieve victory.

Comrade Deng Xiaoping was extremely concerned with research and support work in the area of military geography during the war years. In 1942, together with Liu Bocheng, he promulgated the order “On Conducting Field Investigations of Terrain and Geography, Revising and Supplementing Maps, and Compiling Military Gazetteers,” requiring the armed forces to attend to military-geographic research work, the survey items of which included physical geography, human geography, and many other aspects of content. While directing the advance into the southwest and the peaceful liberation of Tibet, he pointed out the need to pay special attention to questions of ethnicity and religion. Deng Xiaoping’s post-Third Plenum-of-the-Eleventh-Central-Committee judgment that peace and development are the two great themes of the world and that world war can be avoided, as well as the formation of the theory of building socialism with Chinese characteristics, are also closely related to his skill in comprehensively analyzing China’s national conditions and the world’s strategic-geographic situation.

Comrade Ye Jianying lectured on courses in military geography at the Red Army School in Ruijin; during his long tenure as chief of staff, he attached importance to research work in military geography, and instructed staff officers in how to study military geography, attaching very great importance to the use of maps. He kept by his side a reference work he used for nearly 50 years, the Provincial Atlas of China, on which Ye Jianying had inscribed, in his own hand, on November 21, 1938, “In commemoration of the Battle of Zhiluozhen.” When the Academy of Military Science was founded, he proposed that military-geographic research be carried out; in a commemorative article on the 20th anniversary of the Academy’s founding, he proposed compiling a military geography with the characteristics of our own army. In the 1960s, while leading the armed forces’ military scientific research and training work, Ye Jianying proposed studying our army’s organization and equipment, as well as our country’s terrain and transportation, and so on. The purpose was to know both ourselves and the enemy, in the service of building the armed forces and future combat operations.

Zuo Quan was a senior commander and military strategist of the Chinese Workers’ and Peasants’ Red Army and the Eighth Route Army. Between 1924 and 1930, he successively studied courses in geomorphology and military geography at the Guangzhou Military Academy, Whampoa Military Academy, Moscow Sun Yat-sen University, and the Frunze Military Academy, laying a solid theoretical foundation in military geography. In 1931, while serving at the headquarters of the First Front Red Army, he used breaks between battles to lecture cadres and soldiers alongside Commander-in-Chief Zhu De and General Political Commissar Mao Zedong. Zuo Quan taught the course on military geography.

Su Yu attached particular importance to the influence of geography in campaign command, holding that carrying out large-scale decisive battles required taking geographical conditions into account. In war, moreover, the choice of a combat objective is also the result of a comprehensive analysis of geography together with military, political, and economic conditions, among others. The choice of a combat area must likewise take military geography into account. In the Huaihai Campaign, in judging the direction in which the garrison forces defending Xuzhou might flee, he analyzed the geographical conditions surrounding Xuzhou and the battlefield situation, and judged that the Xuzhou garrison could only flee to the west; facts proved Su Yu’s judgment correct, which is inseparable from his great emphasis on the use of maps and his extremely high level of accomplishment in military geography.

In the course of directing war, the older generation of revolutionaries treated the geographical environment as one of the objective bases for formulating military strategy. In directing campaigns and battles, they always paid attention to analyzing the advantages and disadvantages of the geographical environment, and their military-geographic thought of skillfully making use of the geographical environment to seize victory in campaigns and battles will forever be worth our study.

In the early period after the founding of New China, military geography in our army entered a new stage of development. During Marshal Liu Bocheng’s tenure as president of the Nanjing Military Academy, in 1952 a military geography professors’ council (later renamed the Military Geography Teaching and Research Section) was organized, inviting Soviet advisers and selecting army cadres with practical wartime experience, who had also undergone systematic training in military theory, together with young students who had graduated from university departments of geography, to carry out teaching and research work in military geography; they researched and compiled a series of military-geography textbooks, and opened courses in military-geographic theory and application in more than a dozen departments, including the Campaign Department, the Basic Department, the Staff Department, and the Naval Department. A Military Geography Specialized Study Room was also established. At the same time, the various units of our armed forces also carried out research on military geography.

In 1957, the various departments of the Nanjing Military Academy were successively established as independent academies: the Beijing Higher Military Academy, the Nanjing Military Academy, the Nanjing Naval Academy, the Xuanhua Artillery Academy, and the Datong Armored Forces Academy; the Military Engineering Academy, the Logistics Academy, and the Political Academy were also established. Each academy established a Military Geography Teaching and Research Section (or Group). Each academy, guided by the strategic policy of active defense and combined with its own specialized characteristics and needs, compiled its own military-geography textbooks.

In the 1960s, Marshal Ye Jianying, president of the Academy of Military Science, raised the need to attach importance to research in military geography at an enlarged meeting of the Military Commission, and the relevant departments and theaters of war throughout the armed forces carried out extensive military-geographic research, producing a great quantity of military-geographic material.

Since the mid-1980s, the Strategic Research Department of the Academy of Military Science has successively written and published such monographs as Soviet Military Geography, Mongolian Military Geography, An Overview of Chinese Military Geography, and The Military Geography of the Indochinese Peninsula.

The development of our army’s work on the military encyclopedia has promoted the flourishing of military geography. In 1993, the military geography and China-military-geography volumes of the Chinese Military Encyclopedia were published; in the Chinese Military Encyclopedia, military geography is one of the categories of military-science knowledge. The compilation of the Chinese Military Encyclopedia began in 1986; it is our army’s first encyclopedia, organized and carried out by the Academy of Military Science. The work comprises more than 10,000 entries in all, some 12,000,000 characters, divided into seven categories of knowledge, namely: military thought, military art and science, army political work, military logistics, military technology, military history, and military geography. This shows that the status of military geography within the disciplinary system of military science has been elevated and given greater importance.

Since the mid-1980s, relevant departments and academies have recruited undergraduate and graduate students in military geography, and have translated and published such American works as Introduction to Military Geography and the British work National Defense Geography, The Geography of War, and have published such series of theoretical and regional military-geography monographs as Military Geography, World Military Geography, and Chinese Military Geography.

In sum, military geography has developed considerably in contemporary China; both the theoretical research and the teaching work of military geography have achieved much. But as science and technology develop, modern warfare faces more and more new geographic problems, and, compared with the requirements of army building and high-technology warfare, the research and teaching work of military geography still has a considerable gap to close, and still requires greater effort from military-geography workers.




Section 2 The Development of Military Geography in the World


1. Ancient Western Military-Geographic Thought

The content of ancient Western military geography is found scattered throughout works of geography and military affairs. In the Western world, geography as a discipline originated with the scholars of ancient Greece. The Greeks benefited in many respects from the world’s earliest scholars, such as the Egyptians and the Mesopotamians. Greek geographers revered Homer as the father of geography; he was the author of the Iliad, a long poem describing events that occurred at the time of the Trojan War.

Aristotle was a philosopher, born in 384 BCE in ancient Greece; he wrote the work Meteorology, giving a systematic summary of the weather and climate knowledge of his time. He had many students, the greatest of whom was Alexander, who began ruling as king of Macedon at the age of 20. Alexander campaigned far and wide, spreading Greek geographic knowledge to the East. His general staff included dedicated military-geographic writers to describe the regions they passed through, as well as trained pacers [bematists] whose responsibility was to measure distances on the march.

Eratosthenes was the first to coin the term “geography.” He was born around 275 BCE in the Greek colony of Cyrene in Libya, and died around 194 BCE in Alexandria. He wrote the three-volume Geography, in which he divided the world into three major regions — Europe, Asia, and Libya (that is, Africa) — the earliest application of the term “geography” in the West. He was the first to draw maps based on a grid of latitude and longitude.

Xenophon (c. 430–354 BCE), in his Anabasis [The March Up-Country], contains descriptions of military operations and their relationship to terrain. He focuses on setting forth the command measures and tactical methods that ought to be adopted when an army withdraws — for example, deciding the order of march of heavy infantry, light infantry, or cavalry according to terrain conditions, and seizing the high ground near a passage at the opportune moment, among other things.

The ancient Roman Julius Caesar (100–44 BCE) was a statesman and military strategist, the author of The Gallic War and The Civil War; in The Gallic War he describes the geography of Gaul, Germania, and Britain, touching on the influence of geography on military affairs.

The first-century work On the Ideal General [Strategikos] by Onasander contains discussions of military geography. He held that a shrewd and capable general, when facing a superior enemy, would choose terrain that prevents the enemy from carrying out an encircling maneuver; he would deploy his army along the bank of a river; or he would choose a mountainous area, using the mountain range to block off the enemy attempting to encircle him, stationing a small force on the mountaintop to prevent the enemy from climbing above the main force. In this respect, he must not only rely on military knowledge, but must also rely on luck at the same time, because it takes luck to find such a location — no one can create terrain for himself. Nevertheless, choosing a better position given the terrain at hand, and understanding which terrain is advantageous, is one of the qualities that a wise general ought to possess.

Frontinus (c. 35–103 CE) was an ancient Roman military theorist who held various military and state offices, and wrote many works, including On the Water Supply of the City of Rome; the most famous of his works is the Stratagems [Strategemata], which discusses such military-geographic questions as how to use geographical conditions to set an ambush, how to select a place of battle, and how to divert rivers to destroy water supplies. For example, he records how, in one campaign in Gaul, Caesar caused the town of the Cadurci to suffer a severe water shortage, even though this town was surrounded by a river and possessed extremely abundant water resources. The reason for the severe water shortage was that Caesar dug many underground channels, diverting away all the water sources there, and, in addition, his archers prevented anyone from approaching the riverbank. In another battle example, he records how, in a campaign in Spain, a river was diverted so that its water flowed from a high point upstream down toward the enemy camp positioned lower down; when the enemy, thrown into panic by the sudden arrival of the floodwaters, lost their composure, troops lying in ambush beforehand dealt them a crushing defeat. In his discussion of the selection of a place of battle, he cites 14 battle examples, demonstrating that choosing high ground and dangerous roads helps in defeating the enemy.

Strabo (c. 64 BCE–20 CE) wrote the 17-volume Geography, discussing the geographical conditions of the early Roman Empire. He held that, in geographic research, one must observe not only the shape and size of a place, but also the relationships among places. A large part of geography is related to the concerns of political life. He states: it is self-evident that if a ruler understands the size of his country and the region in which it is located, and knows the surrounding climate and the characteristics of the local soil, he will be better able to govern it. Only by being familiar with the terrain can one properly establish a camp, arrange an ambush, or direct an advance. In warfare, the usefulness of geography is even more evident, because those with geographic knowledge will gain more advantages, while those who are entirely ignorant of it will suffer greater defeat — and this holds in direct proportion.

From the 4th to the 14th centuries CE, Western military-geographic knowledge and military-geographic thought stagnated. In Europe, the Middle Ages were a dark age of economic and cultural decline, and the traditions of ancient Greece and Rome in military geography were not carried forward. It was only after the 12th century that, because of the needs of the Crusades, the geographic horizons of Europeans were broadened. During the Middle Ages, Arab military-geographic knowledge made progress; for example, in 921, the Arab scholar al-Balkhi compiled the first Atlas of World Climates.

From the 15th to the 18th centuries, along with the West’s Age of Great Geographical Discovery, the development of military geography was promoted. In 1418, Portugal’s Prince Henry established the world’s first institute of geographic research. The purpose of establishing this institution was to enable Portugal’s naval captains to improve and learn methods of navigation, teaching them geography and mathematics, and researching, from documents and maps, evidence for the possibility of sailing south along the coast of Africa to reach the Spice Islands.

The Italian Niccolò Machiavelli’s (1469–1527) works, such as The Art of War and The Prince, played a role of linking past and future in the history of European military scholarship, and contain discussions of military geography. In The Prince, he states that a prince needs to understand coastal conditions and national circumstances, the size and elevation of mountains, the width of river valleys and routes of approach, and the extent of plains and the nature of rivers. This knowledge has two uses: not only can it help him understand his own country’s conditions, helping to strengthen homeland defense, but through this kind of observation he can also understand the situation of other countries, because the valleys, plains, rivers, marshes, and other terrain of the various provinces of his own country all have certain similarities, from which one can reason by analogy. As a prince, he must not be lacking in these respects, and must possess the necessary qualities of a general. Only by understanding his country’s circumstances can he know how to strike his enemies, how to make camp, how to move and concentrate his forces, and how to make use of a favorable position to besiege a given city.

The Count of Saxe (1696–1750) served as Marshal General of France, and possessed rich military experience. In his book Reveries [Mes Rêveries], he states: a general, on the day of battle, must have his mind free of distraction. Reconnaissance of the terrain and inspection of the army’s deployment must be carried out as swiftly as a hawk in flight.

Bousquet (1700–1780) was a French engineer officer; in his Principles of Mountain Warfare he states: in mountainous regions, the most important military feature is the defile, and a defile is often a terrain feature extremely difficult to seize by frontal attack.

The development of ancient military geography in the world lagged behind that of ancient China; both its military-geographic thought and its military-geographic research and application were inferior to China’s. Ancient Western Europe developed slowly, and its economy lagged behind Eastern societies; although wars also frequently occurred there, they were limited in scale, and lacked the conditions to develop military geography to the level found in China. But the countries of the world, over their long history, fought countless wars. On the basis of the practice of war, people continually summed up their experience and lessons, and gradually gained a rational understanding of the relationship between war and the geographical environment. A great quantity of practical wartime experience and the achievements of ancient military geography created the conditions for the formation of bourgeois military geography. As the West gradually moved from the feudal era into the capitalist era, the military geography of some of the world’s economically and militarily advanced countries tended to take shape, bearing their own regional characteristics.



2. The Military Geography of Russia

Throughout Russian history, great importance has been attached to the study of military geography, it being held that whether or not the influence of geographical factors can be correctly estimated and evaluated in war is extremely important, and that military-geographic knowledge is essential for officers at every level. Vasily Tatishchev (1686–1750), of the Russian historical-geographical school, once said: first the military council, and then the generals down to the most junior officers … should all know: where various kinds of fortresses are located; from which places the enemy can or cannot conveniently approach a fortress; where it is convenient to block or defeat the enemy; and how to extricate oneself from a difficult situation. He also pointed out: the task of geography is to clarify the condition of a given region or a given country … so as to facilitate research in various fields, and especially to facilitate military research; when geography explains the conditions of various countries, it should not only describe where mountains, lakes, marshes, and forests are located, but should also describe where there are defiles and natural areas difficult to traverse that cannot be shown on a map, so that a commander can know in advance where it is safe to deploy his forces and where he can boldly launch an attack. A wise and great commander is sometimes even able, when his own forces are few, to make use of favorable terrain to defeat the enemy. Conversely, if one does not understand geographical conditions, an army is quite likely to fall into difficulty and suffer losses; this is exactly like a sailor who must know beforehand — and not wait until his ship has run aground — where there are shoals and hidden reefs. (On Soviet Military Science, p. 248, General Staff Publishing Department, 1962) The Soviet view holds that it was Russia that first founded military geography as a discipline, and that the one who laid the foundation for this undertaking was the chief of staff of the Russian army and the first professor of the military-geography teaching and research section of the former Military Academy, Yazykov. His work, The Experience of the Theory of Military Geography, was published in St. Petersburg in 1838. In this book he set out the tasks of military geography: not only to describe terrain, but also to study the various landforms and terrain features that might influence the movement of armies, so as to correctly point out what strategic advantages or significance might be possessed by an entire region or country, delimited by natural and political boundaries, and by the terrain features within such regions or countries. It is therefore necessary to study each country from a strategic perspective.

In the development of Russian military geography, Dmitry Milyutin (1816–1912) did a great deal of work. He was a statesman and military figure, a Field Marshal, who served as Russia’s Minister of War for 20 years, but Milyutin remained best known as a military geographer. Before becoming Minister of War, during the period 1845–1848, he served as professor of the military-geography teaching and research section of the Military Academy; on his proposal, the survey of military gazetteers and the compilation of military-geographic statistical materials for the various provinces of Russia began already in the 1840s. Between 1845 and 1848, he successively published such works of military geography as Instructions on the Occupation, Defense, and Attack of Forests, Villages, Ravines, and Other Terrain Features, An Investigation of the Significance of Military Geography and Military Statistics, and Preliminary Experience in Military Statistics. Among these, the 1846 publication of An Investigation of the Significance of Military Geography and Military Statistics brought him instant fame. The characteristic of this work is its close combination of theory with military practice. Milyutin emphasized: “In order to wage war victoriously, there has never before been such an evident need as there is now to master a great quantity of information concerning the natural characteristics and statistical intelligence of a theater of war, just as one needs to precisely grasp all the various material and spiritual means employed by both sides in combat.” (Mil’shtein et al., On Bourgeois Military Science, p. 82, Military Science Publishing House, 1985) Milyutin also held that the task of military geography lay in “greatly expanding the scope of research. Therefore, it must not only study terrain from a military point of view, but must also study the various factors that determine each country’s means and methods of waging war, as well as the favorable and unfavorable conditions in geography, human affairs, and politics, and then, on this basis, study the condition of the entire country, thereby achieving an overall goal — namely, ascertaining the country’s military strength and military power.” The military-science entry in the third edition of the Great Soviet Encyclopedia holds that the famous Russian military theorist Milyutin had an influence on the development of military science in the second half of the 19th century, being the first to set down the principles of military geography within military science. Milyutin’s works determined the direction of development of military geography before the 20th century, laying the foundation of military geography as a science; the tasks and research methods of military geography proposed at that time, as well as the connections between military geography and other sciences, and the principles of studying the military geography of a country and a theater of war, remained almost entirely unchanged right up until the October Socialist Revolution.

After the October Socialist Revolution, the development of Soviet military geography entered a new stage. The research results of military geography were put to use in every area of military science. In this stage of development, Andrei Snesarev, who served as president of the Frunze Military Academy’s predecessor, the General Staff Academy of the Workers’ and Peasants’ Red Army — the Soviet Union’s first institution of higher socialist military learning, established under Lenin’s personal guidance — made an outstanding contribution.

Snesarev (1865–1937) was a man of broad learning, graduating in his youth from Moscow University. He took part in geographic exploration expeditions on multiple occasions, knew 14 languages, and wrote many works of military geography. From 1888 he served in Turkestan, engaged in research and the compilation of military gazetteers of the Middle East, and traveled to India, Afghanistan, and Tibet and Kashgar in China. From 1904 he served on the General Staff, while also teaching courses in military geography at military schools. During the First World War he attained the rank of lieutenant general. After the October Revolution of 1917, from 1919 to 1921, he served as president of the General Staff Academy, the predecessor of the Frunze Military Academy. He was a professor and principal leader in the disciplines of military geography and statistics; thereafter, from 1921 to 1930, he served as director of the Institute of Oriental Studies of the Soviet Academy of Sciences. His published works of military geography include Northern India (1903); India: The Main Factor in the Central Asian Question (1906); The Military Geography of Russia (1910); Afghanistan (1921); and India (1926). In 1922, he published, at the Military Academy, the valuable work Introduction to Military Geography. This book discusses questions in the development of geography and military geography, analyzing the current state, tasks, and research methods of military-geographic research. In the book he points out: military geography should study, from a military standpoint, questions such as a country’s territory, manpower, and material resources during a given historical period. Under Snesarev’s initiative, the Frunze Military Academy consistently attached importance to teaching and research work in military geography, becoming one of the important institutions for military-geographic teaching and research in the Soviet Union.

Lenin’s proletarian military thought had extremely important guiding significance for the development of military geography. Lenin summarized the principles of armed uprising into five points, the second of which was: “One must concentrate an overwhelming superiority of forces at the decisive place and at the decisive moment; otherwise, an enemy that is better prepared and better organized will destroy the insurgents.” (Collected Works of Lenin, vol. 26, p. 160) In Lenin’s works there are many discussions concerning the comparative class forces of the various countries of the world after the October Socialist Revolution, and the socioeconomic-geographic characteristics of certain countries, among other topics. In his book “Left-Wing” Communism: An Infantile Disorder, Lenin points out that Soviet Russia had “the possibility of sustaining a relatively prolonged civil war, one of the reasons for which is Russia’s vast territory.” Lenin frequently studied the strategic situation, visiting the operations department on many occasions, and each time he went he carefully studied the operational maps. He was able to correctly and profoundly assess the comparative strength of the two warring sides and the strategic-geographic situation; under the influence of Lenin’s military thought, in 1937, Pravda, in an editorial titled “Study Geography Well,” wrote: accurately and comprehensively understanding terrain and its characteristics is one of the most important conditions for a modernized army, equipped with the latest weapons of every kind, to fight victoriously.

During the Soviet-German War, everyone from the Supreme Commander Stalin down to the Chief of the General Staff recognized the important value of military-geographic work, and, in formulating military strategy and operational plans, fully took into account the influence of geographical factors. In order to meet wartime needs, extensive military-geographic research, terrain surveying and mapping, and map-printing work was carried out. Before the war, maps of most regions of the Soviet Union needed by the armed forces had not yet been drawn, and at that time all modern topographic maps covered only areas as far as the Petrozavodsk–Kiev–Odessa line. Once German forces pushed beyond this line, the difficulty of a lack of maps was added to many other difficulties. It therefore became necessary to urgently organize new surveying and mapping units, establish new military map factories, and mobilize civilian departments to assist. This work was carried out day and night, and in just the second half of the year in which the war broke out, maps at various scales were redrawn for more than 1.5 million square kilometers of territory. Extensive work continued thereafter. Over the course of the war, a total of 5.5 million square kilometers of territory was surveyed and mapped, and various military-geographic handbooks and materials covering more than 7 million square kilometers of territory were compiled and published.

Stalin made many statements concerning the position and role of the geographical environment in social development, and also attached great importance to the influence of the geographical environment on military activity and national defense construction; he held that geography ought to be knowledge that every serviceman must master, that it helps to raise the quality of servicemen, and that studying the geography and territory of the motherland can cultivate patriotic spirit and pride in the motherland. During the Great Patriotic War, he once asked Voroshilov, the People’s Commissar for Defense, whether the Red Army studied geography, and whether Red Army soldiers were familiar with maps of our country. In response, Voroshilov specially wrote a report to Stalin, telling him that, according to the specialized teaching syllabus, geography was a required course for all Red Army soldiers. In addition to setting up geography courses within the general educational curriculum, political courses also required the study of geography. At the same time, special attention was required to be paid to the study of maps.

Military geography occupies an important position within Soviet military science. Soviet military science holds that armed forces fight under given conditions and under the influence of many factors, such as space and time. So-called “space” refers to land and sea areas possessing physical-geographic, economic, and political characteristics. It includes not only the direct site of armed conflict, but also adjacent combat areas and the rear areas of an army’s operations. The theater of war formed by these areas is an important object of study for military geography. One should, according to the physical-geographic conditions of the theater of war, study the feasibility of using weapons in that area, study the influence of natural conditions on the use of weapons, and how to select an area suited to a given method of combat.

After the Soviet Union dissolved in 1991, Russia began to attach importance to geopolitical research, establishing a center for geopolitics and forecasting. This is very different from the former Soviet Union’s view that geopolitics was a pseudoscience.

For a fairly long period, the Soviet Union equated political geography with geopolitics, and so its development was slow. After the dissolution of the Soviet Union, geographic circles proposed attaching importance to research on ethnicity and geopolitics. In the past, the question of ethnicity had emphasized only its unifying aspect, without discussing its separatist aspect. One factor determining the degree of stability of the Soviet Union was the length of time each region had been part of the Soviet Union, and its political-geographic position relative to the capital. The degree of integration of the various regions of the Soviet Union differed greatly, and some peripheral regions displayed a tendency toward separation. Soviet academic circles held that geopolitics differs from geostrategy. Geopolitics gives a geographical summary account of the struggle, confrontation, and cooperation among countries and blocs, and is the basis of geostrategy.



3. The Military Geography of the United States

In the years before the Civil War, engineers of the U.S. Army’s topographical corps were already engaged in drawing detailed maps of various regions of the United States. But this work came to a halt during the war years, and after the Civil War people once again became busy with this work. In 1871, George Wheeler, a graduate of West Point, took charge of the survey and mapping of the region west of the 100th meridian. The topographic maps he produced, in order to meet the needs of the armed forces, not only showed terrain but also showed such human phenomena as mining, farmland, roads, dikes, and settlements. He made some important contributions to the description of terrain.

Matthew Fontaine Maury (1806–1873) was a famous military geographer in American history; he joined the Navy in 1825. Before long he became the Navy’s expert on navigation, meteorology, and hydrology. It was he who began the practice of comprehensively plotting oceanic conditions on nautical charts for navigators. He collected and studied every navigational, meteorological, and hydrological record he could obtain, and, after comprehensively synthesizing them, plotted them on charts. Maury organized the famous U.S. Naval Depot of Charts and Instruments and the Naval Observatory. He later served as a professor at the Virginia Military Institute. He drew the first map of the North Atlantic seabed, and wrote such works as The Physical Geography of the Sea.

Alfred Thayer Mahan (1840–1914) was a famous American naval geographer. The theory of sea power that he proposed had an evident influence both on the development of the U.S. Navy and on American history. Even today, the United States still attaches great importance to Mahan’s theory. The theory of sea power has become a required subject for U.S. naval officers. Mahan was born into the family of a professor of military engineering at West Point, and was immersed in military theory from childhood. He graduated from the Naval Academy at Annapolis at the age of 19, and served as president of the Naval War College and captain of the cruiser USS Chicago. This gave him comparatively good insight into the actual conditions of naval cadets, teaching, and life at sea. It provided him with indispensable practical experience for writing naval theory. Mahan devoted his life to the study of naval theory; his most famous works include The Influence of Sea Power upon History, 1660–1783, The Influence of Sea Power upon the French Revolution and Empire, 1793–1812, and Naval Strategy, among some 20 works and 137 essays.

The main point of Mahan’s theory is that a country must concentrate its sea power in order to create superiority over its enemy at sea. On the basis of concentrating its forces, it must control the sea. Maritime communications are of great significance for military standing and for achieving victory. Command of the sea must also be based on solidly established coastal bases on both the continent and on islands. Mahan held that any country able to control the seas would become an economically powerful country. He analyzed more than a century of wartime history, demonstrating that sea power is a far more decisive force than land power. What Mahan meant by sea power includes not only a strong and powerful fleet, but also a commercial merchant marine and naval bases; a merchant marine and a naval fleet complement each other, and neither can be dispensed with, and a country’s prosperity and development are, to a great extent, determined by whether it possesses both. Mahan stressed that, whatever country it might be, if it wished to play an important role in world affairs, it absolutely had to possess command of the sea, and, in order to be able to control the seas, it had to possess conditions in six respects.


	Geographical position. A country’s geographical position is an important component factor of sea power. Comparing Britain with its main 17th- and 18th-century rivals, France and the Netherlands, makes this point clear. Britain is an island country, and its government therefore did not need to spend large sums to maintain an army to defend the security of its territory. The British Isles are neither too close to nor too far from the European continent; a potential enemy state could launch an attack against it, but invasion would not easily succeed. The British fleet, setting out from strategic bases on the home islands, could concentrate on defending the homeland, and could also blockade continental ports. France’s geographical position differs from Britain’s, and militarily it also differs from Britain. It borders the sea on two sides, and was forced to disperse its naval forces along the coasts of both the Atlantic and the Mediterranean. Britain’s unique geographical environment, on the other hand, enabled it to flexibly control the maritime shipping routes into and out of Northern Europe. It could control the Mediterranean by seizing important strategic island bases such as Gibraltar; historically, the Mediterranean has played a considerable role in commercial transport and military affairs. The United States, like Britain, aims at the sea, but unlike the Netherlands and France, the geographical position of the United States is favorable to the development and building of sea power.


	Natural structure. A country dedicated to sea power must possess a comparatively long coastline, and must possess numerous protected deepwater ports and great rivers that penetrate deep into a rich interior. The topography of a country’s territory and its natural structure, to a great extent, determine a nation’s inclination to pursue sea power. The length of the coastline and the characteristics of its harbors determine its ability to reach the sea; a good port implies latent strength, and the characteristics of the land can drive people either to turn away from the sea or to depend on it for their survival. For example, because the Netherlands has a small land area, the Dutch depend almost entirely on the sea for their livelihood. France’s land area is much larger than that of the Netherlands, and its soil is fertile, so it need not depend on the sea. Island or peninsular countries such as Britain, Spain, and Italy, if they wish to become powerful states, must depend heavily on the sea. Any country bordering the sea has the sea as one of its boundaries, and its national power depends, to a great extent, on the country’s attitude toward expanding its maritime frontier. The United States possesses this favorable natural structure; all it needs is to reawaken, among its people, this love of and dependence on the sea, which was a characteristic of America’s early history.


	Territorial extent. Compared with the size of a country’s territory, the size and distribution of its population is more important for the development of sea power. A vast territory may be a weakness rather than a strength, depending on the degree to which population, resources, and other factors can support the land. If a vast territory is crisscrossed by bays and rivers, this too undoubtedly has its drawbacks. A country is like a fortress, and its garrison forces must be evenly distributed. He cites the example of the Confederacy during the American Civil War: although the South had a large land area and possessed a superior natural structure, it was nevertheless blockaded and defeated, because its population was too small, and it was not a nation of sailors. With too long a coastline and too many inland waterways, the Confederacy not only had no navy at all, but its people were not engaged in maritime occupations, and its population was also not evenly distributed across the coastal areas it had to defend. The Union in the North, on the other hand, in 1861 had a population evenly distributed along the coast, filling its navy with excellent sailors.


	Population size. In order to build an effective sea power, a country must possess a sufficient population. A country like Britain, which depends on ocean-going shipping, needs not only a large number of men, but the majority of them must be engaged, directly or indirectly, in work related to the sea. There must be a large number of people to serve as sailors, or at least people ready at any time to be employed on ships, or to be engaged in manufacturing naval equipment. Although the United States had certain deficiencies in population, it still possessed a sufficient population base engaged in maritime occupations.


	National characteristics. The people of a great maritime power must possess both the ability and the desire to engage in commerce; in ordinary times they should vigorously develop commerce, and this is one of the primary conditions for developing sea power. It was precisely by relying on the combination of large-scale maritime trade with a vast naval establishment that Britain achieved its position of world maritime hegemony. Closely related to commercial trade are colonies; Britain was the country that possessed the most colonies, and was also the country with the most developed commerce and the most powerful navy. Americans possess a characteristic eagerness to pursue commercial gain, but the government did not support maritime commercial activity, and had no desire to acquire overseas colonies, hindering the full expression of this national characteristic.


	The nature of the government. In developing sea power, the nature of the government is also of critical importance. When a country’s government supports the development of sea power, it can achieve success. The efficiency, wisdom, and determination of the government are the decisive factors in developing sea power. The government controls the scale and organizational quality of naval construction, and controls the ability to rapidly expand the navy in wartime. The government’s strategic theory also influences the actual state of a country’s sea power. The government must be able to reflect the will of the people. The system of the American government meets the requirements of a great maritime power.




Based on the above analysis, Mahan held that the United States possessed all the geographical and material factors needed to become a global maritime power. The U.S. government needed only to provide the will and ability to lead in order to fulfill this mission. He held that the United States needed enormous maritime capability, including both commercial capability and naval capability.

Mahan’s theory of sea power met the needs of American monopoly capital in redividing world politics, and had a major influence on the maritime strategy of several great naval powers.

During the First World War, more than 50 members of the American Geographical Society took part in various kinds of military work. Some served as specialists within the Army, working for engineer units or military intelligence departments. Others were responsible for map work in the operations room of the Army’s General Staff. Some specialized in studying the relationship between strategy, tactics, and geography.

Isaiah Bowman (1878–1950) received his doctorate from Yale University in 1909, and served as president of the American Geographical Society for 20 years starting in 1916, while also serving as president of Johns Hopkins University from 1935 to 1948. At the 1919 Paris Peace Conference, he served as chief adviser on territorial questions. President Roosevelt also frequently sought his opinion on questions of science and national policy. During and after the First World War, he did extensive work in political geography and strategic geography.

In September 1917, President Wilson directed the formation of an advisory group [The Inquiry] composed of more than 150 experts and scholars, mainly to study questions of European political and military geography — such as the physical geography relevant to strategic borders, and more detailed and thorough investigation and research on many other important contested areas where plebiscites were to be held. Under Bowman’s direction, detailed new maps of Europe were first drawn to show, respectively, prewar political boundaries, the complete river system, roads and railways, and cities and towns. Some maps were at a scale of 1:1,000,000 or 1:3,000,000; these were general maps of the whole of Europe or more detailed maps of the Balkans. There were also maps of larger scale, such as a 1:250,000 map of Alsace-Lorraine. At certain very important locations, block-fault maps were also produced, showing geological structure and surface form. All of these maps were brought to the peace conference, to be used in discussing various boundary questions. The maps noted population density, ethnic composition, agriculture, industrial centers, mineral resources, and many other things needed by the peace conference. These maps were also supplied to American universities as teaching material for wartime courses.

The work of the advisory group made use of the library and map collection of the American Geographical Society. Most geographers were assigned to study particular topics and regions of Europe, providing material for analyzing the relationship between language and administrative divisions in the various countries of Europe. Drawing new political boundaries required the provision of a great quantity of more detailed material. Some geographers of the advisory group also carried out the collection of material on other regions of the world. On December 4, 1918, the advisory group loaded three truckloads of collected maps and manuscripts onto a submarine to transport them to Paris. At the Paris Peace Conference, Bowman was nominated as chief territorial expert, and at the conference he was frequently asked by the peace commission to discuss boundary questions, and in most cases his recommendations were respected.

After the war, Bowman organized his extensive notes on world territorial questions into the book The New World: Problems in Political Geography, published in 1921, in which he analyzes in detail the specific problems and geographical and historical background of particular regions. Bowman and the American Geographical Society also spent many years engaged in research on boundary questions and mapping them — for example, the boundary question of Latin America — that is, when Colombia, Bolivia, Paraguay, and Peru wanted the United States to resolve a dispute over their common borders, they asked the State Department to help study the problem and draft a solution. The American Geographical Society drew a map of the region, which not only showed detailed terrain but also noted ethnic distribution and land-use patterns; this survey and proposed solution was completed in 1919 and given to the State Department. Boundary negotiations lasted 14 years, and the boundary agreement reached in 1933 was based on the map and recommendations in the report of the American Geographical Society.

Bowman’s strategic-geographic thought has had a fairly wide influence in the United States. Through broad strategic-geographic commentary, he set forth, on behalf of American interests, the political and military-geographic questions of regions throughout the world. His book The New World became a famous work; the U.S. State Department of the time distributed this book to all of its own embassies and consulates, a total of 400 copies — this was by no means accidental. The book directly and indirectly reflected the position of the United States.

D. W. Johnson (1878–1944), professor of geology and geography at Columbia University, served as an Army major in 1918, and was tasked by the military with specifically studying the relationship between strategy, tactics, and geological geography. His 1921 book Topography and Strategy in the War gives a fairly systematic discussion of the influence of the geographical environment on strategy and tactics. He conducted in-depth research in military geology, strategic geography, and military terrain, making an important contribution to the development of American military geography. He successively served as chairman of the United States’ National Research Council committee on the coastline, and as president of the Association of American Geographers and of the Geological Society of America.

During the Second World War, the U.S. military’s need for geographers expanded further, and large numbers of geographers were called upon to work in military departments. In 1943, more than 300 geographers worked in Washington, the U.S. capital, including 75 working in the Office of Strategic Services, 46 in the operations department, 23 in intelligence, and 46 in the military map division, as well as others working with overseas forces. Their work was extremely varied, and made a contribution to the development of American military geography.

The theory of air power of the American air-strategy theorist Billy Mitchell influenced American air force theory. His book Winged Defense, originally titled Winged Defense, is one of the main works of Western air-power theory. Its author, William Mitchell (1879–1936), was the son of an American senator. He enlisted in the Army in 1898, and shortly after enlisting was commissioned as a signal corps officer, serving in the Alaska region; this gave him an understanding of the strategic importance of this region close to the Arctic, and this experience had a great influence on his later development in military theory. In 1916, at the age of 37, he learned to fly, and was soon sent to Europe to observe combat in the First World War. A few months later, the United States entered the war. During the war, Mitchell was continually promoted within the U.S. Army Air Service, and by the end of the war had risen to the highest command position. After the war he toured Europe to learn about the state of aviation technology among both allied and enemy countries. Upon returning home, he was appointed deputy commander of the Air Service, with the rank of brigadier general, a rank he held until 1925. He actively advocated that the air force separate from the Army and Navy to become an independent service, and he fiercely criticized the policies then pursued by the War Department and the Navy Department, accusing them of “incompetence, criminal negligence of duty, and treasonable administration of the national defense.” He also said: “The officers and representatives sent by the Army and Navy to Congress have almost always given incomplete, misleading, or false reports to the aviation schools.” Because of these controversies, he was court-martialed in September 1925 and found guilty. In February 1926 he retired from the Army. Thereafter, for the ten years until his death, he spent most of his time lecturing, writing, or advocating before various congressional committees for the establishment of a unified air force.

Mitchell’s main academic views were as follows. Like Douhet, Mitchell held that the emergence of air power was not merely an extension of artillery fire, but had transformed the face of war, leading to a revolution in methods of warfare. In future wars, the air force would be the decisive force, and the army and navy would lose the position they had previously held in war. Mitchell was the first to give a classic definition of the concept of air power. Mitchell’s proposal of air power, like Mahan’s proposal of sea power, held that this kind of force was related to the survival, development, prosperity, and security of the nation. In 1920–1921, he carried out tests, of major historical significance in the history of air force development, of bombing submarines, cruisers, and battleships from aircraft. Mitchell advocated that aircraft used by the air force be divided into three types — pursuit planes, bombers, and attack planes — forming three branches of the air force, a view more advanced than Douhet’s. Mitchell correctly evaluated the role of air power in peacetime. He held that aviation served military purposes in wartime, but could be used for economic construction in peacetime. Already in 1920 he foresaw the importance, in the age of aviation, of the Arctic region and especially the polar routes in particular.

Mitchell’s academic thought had an important influence on American military thought. He held that aircraft could be used anywhere, possessing an advantage in speed and altitude, such that they had the ability to destroy all ground and surface facilities and weapons, while themselves being able to safely avoid effective retaliation from the enemy on the ground. This idea of his, together with his idea of bombing deep into enemy territory, is the foundation of certain American air strategies today. He also, already in 1918, proposed a plan for using airborne troops behind enemy lines, something that has also been borne out in modern warfare today. The air-defense system for key points that he proposed was confirmed and developed during the Second World War. Mitchell had served as a pilot, possessing practical experience commanding air forces in combat, and was also thoroughly familiar with the tactical problems of air combat; his ideas on air force construction were therefore relatively realistic. The U.S. Air Force refers to him as the founder of the air force.

The academic thought of Mitchell and Douhet has both similarities and certain differences, and these differences are related, to a certain degree, to the influence of their respective geographical environments. Because Italy’s potential enemies are very close by, but its north has many high mountains, easy to defend and difficult to attack, making it difficult for an enemy to invade by land. Since an attack from the air would be extremely dangerous, Douhet placed extremely great emphasis on the need to seize command of the air, to prevent the enemy from invading by air. Mitchell, on the other hand, proceeded from the American point of view, in which national defense referred not merely to the homeland, but was global in scope, and so air power had to be considered within the framework of global strategy. He actively promoted opening international air routes across the Arctic, so as to shorten the distance between America and Eurasia. Influenced by this, considering the mission of the air force on a worldwide scale is a characteristic feature of American air force strategy.

Air Power: Key to Survival is another important work of Western air-power-school military theory. Its American author, Alexander de Seversky, was one of the famous theorists of air power, and an inheritor of Mitchell’s academic thought. This book of his was first serialized in excerpted form in the American magazine Reader’s Digest, and the complete work was published in 1951; this book provided the theoretical basis for modern nuclear deterrence.

Seversky held that the aircraft was the most important tool for overcoming geographical obstacles and directing combat toward the enemy; therefore, during the Second World War, he strongly advocated developing long-range bombers, so as to strike directly at the heartland of the Axis powers from the American homeland. On the eve of the Korean War, he held that the United States needed to maintain world peace, while the Soviet Union threatened world peace and security; at this critical juncture, America’s military preparation had to possess the ability to prevent and counter the Soviet Union’s path toward war. It was necessary to concentrate one’s main strength according to one’s own geographical conditions, creating some kind of winning advantage. In the past, warring countries always sought to gain the advantage on land or at sea, but it would be difficult for the United States to make its army, navy, and air force all strong simultaneously. When the sky became the most effective domain, and the war could be brought over the enemy’s own skies, the air force then became the decisive force. Its threat range could strike an enemy anywhere on Earth from the homeland, no matter the distance, and it could fight anywhere. In order to defeat the enemy in the skies, we must gain command of the air. Only then can peace be maintained and aggression deterred.

Seversky envisioned that the Soviet Union would dominate the Eurasian continent; if war broke out in Europe, it would be difficult for the United States to defend Europe, because, in large-scale ground combat, resupplying Europe by sea or air would be prohibitively costly. He also predicted that the Soviet Union would orchestrate and wage limited wars in Korea, Taiwan, Indochina, and Iran, in order to exhaust America’s resources and prevent them from being used to build air power. Based on this situation, he proposed comprehensive air superiority, founded on strategic bombing, as the sole winning strategy. All of America’s wealth and talent should be concentrated on seizing technological superiority, thereby enabling America to gain air superiority and win final victory. This would mean reducing the role of the army and navy, since they could not play a decisive role. Using strategic air action to directly destroy the Soviet Union’s war machine was the ultimate deterrent force to stop the Soviet Union from going to war.

Seversky’s academic views had a profound influence on American military strategy. He also foresaw the danger of the outbreak of wars in Vietnam and Korea, and anticipated that the United States would be short of such strategic materials as chromium and tungsten; he therefore strongly advocated that the United States establish close relations with Latin America, so that the United States would no longer need a powerful navy to protect resource imports from Africa. American military circles held that, in order to achieve genuine deterrence, one should, as Seversky pointed out, make every effort to seize dominance in space technology, rendering intercontinental missiles ineffective, and making the space shuttle or conventional bombers the key to contending for air superiority.

Seversky was regarded as an authoritative theorist on the use of air power, but his theory also had evident limitations: he emphasized only offense, without considering the possibility of defense against air superiority; he neglected the importance of the army, believing that the army was important only when American and Soviet air power was roughly matched; and, besides this, he also failed to anticipate the importance of oil.

In addition, Americans such as Nicholas Spykman, Colin Gray, and Zbigniew Brzezinski are also geopoliticians, all of whom have published works in this area. Since the 1960s, the United States has published such monographs as Military Geography and The Geography of War.



4. The Military Geography of Germany

Carl von Clausewitz (1780–1831) was the most famous bourgeois military theorist, a Prussian general. On War is his main work; this work, of more than 700,000 characters, contains rich military-geographic content.

Clausewitz held that geographical elements were one of the five elements determining strategy. Geographical factors such as commanding heights, mountain ranges, rivers, forests, and roads influence strategy. He also discusses the influence of geographical factors on marching, encampment, and combat, and has a special chapter discussing questions such as the offense and defense of terrain features such as commanding heights, mountainous terrain, rivers, marshland, flooded land, forest land, and key strategic points of a country’s territory.

In evaluating the mutual relationship between offense and defense, Clausewitz held that defense seemed able to make more effective use of terrain conditions, whereas the possibility of making use of favorable terrain in offense was smaller. As a result of advancing forward, the further an army moves away from its own base, its own country, and its own people, the more difficulties will arise in the army’s supply and rear-area security.

During the two World Wars, a reactionary current in military-geographic thought appeared in Germany — namely, the use of geopolitics in the service of territorial expansion. Its representative figure was Karl Haushofer (1869–1946). He had served as an artillery instructor and major general commanding a brigade, and was a professor of geography and military science at the University of Munich. After Hitler came to power, he was appointed director of the Institute of Geopolitics and president of the German Academy of Sciences. He founded the journal Geopolitics (1924); based on the theory of the German geographer Friedrich Ratzel, which compared the state to a biological organism, and also based on the specious doctrine of a Swedish political scientist [Rudolf Kjellén], he advocated that states, like living organisms, need “living space” [Lebensraum] in which to grow, holding that international strategy is determined by geography. His works include Principles, Essence, and Objectives of Geopolitics and National Defense Geopolitics. Germany’s defeat, Haushofer was accused of war crimes, and committed suicide after being investigated.

German military strategists attached importance to military geography, treating this discipline as a window for understanding world military affairs. Even the elder Moltke studied geography under the guidance of Carl Ritter, one of the founders of Western geography in the 19th century. Officers of the German armed forces, and especially those attached to the General Staff, all stressed the importance of studying geography and of combining geography with military affairs. But Haushofer’s geopolitical theory was reactionary, and was reviled by people after the war.

Germany is the homeland of the proletarian revolutionaries and theorists Marx and Engels, and the extensive military writings they produced contain rich military-geographic content.

In the 19th century, Marx and Engels laid the foundation of proletarian military-geographic theory; among the more than 200 articles they wrote on military commentary, much content concerns the relationship between the geographical environment and military activity. Engels also wrote some military-geographic entries for The New American Cyclopaedia, and wrote such works closely related to military geography as “Mountain Warfare, Past and Present” and “The Po and the Rhine.” These military writings set forth the influence of the geographical environment on war, thereby laying the theoretical foundation of proletarian military geography. Marx and Engels’s articles on war and military affairs applied dialectical materialism and historical materialism to study the wars of their own time and of history, exploring the relationship between the geographical environment and the development of war and military affairs. They correctly revealed the laws governing the influence of the geographical environment on war and military activity, enabling the development of proletarian military geography.



5. The Military Geography of Italy

The representative figure of Italian military geography is Giulio Douhet. His work Command of the Air is a famous military work devoted specifically to discussing air-strategy theory, and is also a representative work of air-power theory within geopolitical theory, occupying an important position in the history of military scholarship and also influencing modern military theory. Its author, Douhet (1869–1930), was born in the southern Italian town of Caserta, and successively graduated from the Turin Artillery and Engineering School and the Army War College. From 1912 to 1915 he served as commander of the Italian Army’s aviation battalion. When Italy entered the First World War in May 1915, he served as chief of staff of an infantry division. In 1916, he fiercely criticized the strategic direction of the Italian army high command, for which he was sentenced to a year’s imprisonment by a military court. In 1918, the Italian government concluded that Douhet’s criticism of the high command that year had been correct, and rehabilitated his reputation, appointing him director of the Air Aviation Office of the Ministry of Defense. In 1921 he was promoted to major general, and the Ministry of the Army published his first work, Command of the Air. After the Fascist Party came to power in 1922, he served as Minister of Aviation. He resigned in 1923 to devote himself entirely to writing. He died of illness in Rome on February 15, 1930, at the age of 60.

Douhet had broad interests, was widely learned, and loved science. In an article in 1909 he wrote: “Today we fully recognize the importance of grasping command of the sea, but before long command of the air will become equally important.” He foresaw that the application of this new technological achievement, the airplane, to war would surely bring about a revolution in warfare, and that a new armed force — the air force; a new theater of war — the aerial battlefield; and a new form of war — aerial warfare, would emerge.

Douhet held that aviation had opened up for humanity a new domain of activity — the aerial domain — and that, as a result, a new battlefield would inevitably take shape. Although aviation technology was still quite immature, it had already shown an important role when applied to military affairs in the First World War, even though many people still had a vague understanding of the actual application of air power. Some people acknowledged it only as an auxiliary supplement to existing means of war, but in fact this new instrument of war, the airplane, possessed important potential for development. Because the airplane enjoys full freedom of action and direction, it can fly back and forth to any location along any convenient route in the shortest possible time, and the factors that have traditionally influenced war are powerless against aircraft operating in the air. With the appearance of this new weapon, the sphere of influence of war would no longer be confined within the maximum range of ground artillery, but would be carried out across the vast expanse of the land and sea of the warring countries. Land and sea defenses could no longer protect a country’s rear areas, and victory on land or at sea could no longer protect a country’s own people from enemy air attack, unless that victory could occupy the enemy country’s territory and destroy the foundation on which its air force depended for survival. All of this would inevitably bring about profound changes in the form of future war, and the main character of war would necessarily be fundamentally different from any war of the past. Because the airplane is not constrained by obstacles on the ground and possesses tremendous speed, it is an outstanding offensive weapon. In the First World War, although air attacks played only a small role, and their planning and execution were somewhat haphazard, whenever an air attack was carried out resolutely, it always achieved its purpose.

Based on the practical application of the airplane in the First World War, Douhet summarized and perfected the theory of command of the air. He said that when the earliest airplanes were still hopping about between the field and the sky, barely deserving the name “airplane” by today’s standards, I had already begun to promote the value of command of the air. In the future we would have three, rather than two, independent and clearly delimited battlefields. Therefore, in order to defend the Earth’s surface — whether land or water — against air attack, one must seize command of the air. Gaining command of the air means victory; conversely, being defeated in the air means final defeat, being at the mercy of the enemy, unable to defend oneself, and being forced to accept whatever conditions the enemy deems appropriate. What is command of the air? It is to control the sky just as one controls the sea — able to prevent the enemy from flying, while being able to maintain one’s own ability to fly. From this Douhet drew two corollaries. The first: once war breaks out, the necessary and sufficient condition for guaranteeing national defense is the ability to seize command of the air. The second: in order to guarantee national defense, everything a country does should be directed toward a single goal — namely, in the event of war, mastering the most effective means of seizing command of the air; the army and navy should be gradually weakened, and the air force correspondingly strengthened, until the air force is strong enough to seize command of the air, at which point national defense could be fully guaranteed. It was necessary to change the present state of affairs, in which the airplane’s military use was merely to assist the operations of the army and navy, and to establish an independent air force, in order to meet the true needs of the situation.

An independent air force should, organizationally, be composed of bombing units and combat units; the bombing units are used to attack ground and water targets, while the combat units are used to protect the bombers against possible enemy resistance, with bomber units constituting the main force. An independent air force is an offensive force, not suited to defense. Ground-based air-defense weapons are a waste. Air power should always be used in a concentrated manner, for offense. One should disregard the enemy’s air attacks, and instead concentrate one’s greatest strength to launch an even larger offensive against the enemy. Once an independent air force has seized command of the air, it should carry out fierce and uninterrupted bombing of ground targets, with the aim of crushing the enemy’s material and spiritual resistance. The organization of an independent air force should ensure that its own aircraft can move as freely as possible over its own national territory, so as to be used to the maximum extent against any potential enemy. At the same time, civil aviation should be established, so that it can serve as a supplement to military aviation in wartime. The aviation industry should be developed, and Italy’s civil aviation and aviation industry should take the lead in Europe. Douhet put forward his own views and proposals on such questions as the organization and use of the air force, joint operations with the army and navy, improvements in aircraft performance, air force base proposals, and logistical supply.

In the conclusion of Command of the Air, Douhet analyzes Italy’s geographical conditions. He held that controlling its own skies was essential for Italy’s security, because, given Italy’s geographical and political position, its entire territory, with its exposed coastline, was vulnerable to large-scale attacks launched by an imagined enemy from land bases. The Alps in the north are the gateway defending Italy, with complex terrain and few roads. But this could not prevent an enemy air attack, and Italy’s narrow territory could offer little protection against air attacks launched from an enemy coastline. If one seriously considers all of this, one cannot doubt the importance of Italy establishing an independent air force, and one can also believe that command of the air is a necessary and sufficient condition for winning victory.

Douhet’s theory of command of the air had an important influence on the air force building of various countries between the two World Wars, especially on the development of bombers; his definition of command of the air was basically correct, and some of his insights — such as that the emergence of air power had changed the face of war and brought about a revolution — were also correct. But his theory also had a one-sided quality; for example, it was mistaken to hold that the aerial battlefield was the decisive battlefield, to exaggerate the role of the air force, and to believe that bombing by the air force alone could win victory in war.

Command of the Air is a foundational work of bourgeois air-force military theory, occupying an important position in the history of military scholarship, and had a broad influence in the West. Although nearly 60 years have passed since this book’s publication, and many of its views have been disproven by the practice of war, some of its views are still valued by Western military circles today, having been proven correct by the practice of war.



6. The Military Geography of Canada

Canadian military geography has been considerably influenced by the United States; since the 1990s, the Canadian geographical journal has published an article titled “Introduction to Canadian Military Geography,” pointing out that Canada, in the 17th and 18th centuries, was an object of contention between Britain and France, and later became Britain’s bastion in North America, used to block American expansion northward. In the early 20th century, militarily, Canada became Britain’s rear area, and in the 20th century became Britain’s active partner, especially during the Second World War. Over the past 40 years, Canada’s partnership and alliance relationship has shifted from Britain to the United States. The turning point came in 1949, when the United States had already recognized that the greatest threat to America came from the Soviet Union, which by this time already possessed nuclear weapons. From this point on, Canada’s main military role, as a member of the Atlantic Alliance, was to serve as a “Northern Shield,” protecting the core region of the United States from possible Soviet attack, especially attacks by air force and missiles. Canada’s strategic geographic position was important. After the Cold War, with the dissolution of the Soviet Union, Canada’s military-strategic role also declined, and the importance of its strategic geographic position declined accordingly. The article also points out that Canadian geographers have traditionally not conducted sufficiently deep research on military geography, and this is a major shortcoming in the development of geographic science in Canada.

The article “Introduction to Questions in Canadian Strategic Geography” evaluates the military-strategic role that Canadian territory has played since the Second World War. During the Cold War, Canada became a military-strategic base for American attacks against the Soviet Union. In 1957, along Canada’s Arctic coast, at around 70°N latitude, a radar network was built to monitor aircraft that might invade from the Soviet Union. In addition, the North American Aerospace Defense Command (NORAD) was established. Air force bases were built on Canadian territory. In 1985, the United States and Canada signed an agreement, allocating $5 billion (with Canada contributing 12%) to improve the defense system over five years, replacing the old system with a new “North Warning System” made up of 52 radar stations. In Canada’s northern region, old air force bases were rebuilt and new ones constructed. A military highway was also built along Canadian territory, connecting the main part of the United States with Alaska.



7. The Military Geography of France

Napoleon (1769–1821) was the French commander-in-chief and emperor; the main activity of his life was commanding troops in combat, personally directing more than 50 battles large and small. In directing combat operations and formulating operational plans, he attached importance to the influence of the geographical environment on combat operations. Among the military sayings he left behind, there are quite a few discussions in the area of military geography. He states: “The boundaries of a country are formed by great rivers, mountain ranges, or deserts. All of these can become obstacles to marching; among them, the most difficult to overcome is the desert, followed by mountain ranges, with broad rivers ranking third.” He discusses the basic principles of fighting in mountainous river regions. In combat, one must choose a favorable battlefield, making full use of favorable terrain such as high ground, forests, rivers, and marshes. He states that being familiar with military geography is one of the necessary conditions for a chief of staff to be competent in his post. “Geographic conditions, life on plains or in mountain regions, education, and training have a greater influence on the character of a unit than does climate.” A commanding army general should be able to immediately grasp the relationship between the battlefield and the general nature of that region, and to learn of the various indications of the enemy’s precise location, and enhance this ability through the interpretation of topographic maps and map-reading education. These views are a summation of Napoleon’s decades of wartime experience, reflecting the objective conditions of French military-geographic practice at that time, bearing the characteristics of its own era, and promoting the development of French military geography.

Antoine-Henri Jomini (1779–1869) was a famous Western military theorist. Born in Switzerland, he entered French military service in 1804, took part in Napoleon’s campaigns, and served as a colonel on the staff and as an army chief of staff. In 1813, because of intensifying conflict with Napoleon’s chief of staff, he defected to the Russian army; he was one of the founders of the Tsarist Russian military academy, and took part in the formulation of Russian military operational plans, becoming a Russian infantry general in 1826. In 1829 he left Russia for Belgium. He later moved to France, and died in Paris. His works include The Political and Military Life of Napoleon and Summary of the Art of Strategy, but his most famous work is The Art of War [Précis de l’Art de la Guerre]. Written in French and published in 1837, this book had a profound influence throughout the Western world.

In The Art of War, Jomini has a section devoted specifically to “Military Statistics and Military Geography,” in which he holds that the object of study of military geography is: “the terrain and strategic situation of a theater of war; the artificial and natural obstacles that might be encountered; and the decisive points formed by a country’s borders, or even by its entire territorial extent. Not only the cabinet, but also the commander-in-chief and the general staff, should understand all of these conditions. Otherwise, serious errors will occur in their calculations.”

Jomini held that geographical factors were an important factor influencing victory or defeat in war; although geography and topography had achieved great success, many commanders, including Napoleon himself, still made errors in military geography, and so research and education in military geography ought to be strengthened. He points out: although military geography and military statistics had not yet reached the stage of being taught to the general public, in the archives of the general staffs of the various European countries there ought already to be much valuable material, sufficient for the specialized schools and organs of the general staff to study. He hoped that diligent officers, for the common good, would make use of all published and unpublished material to compile a good military geography and strategic geography, and he also hoped that, because modern topography had made tremendous progress, and because in the past 20 years various countries had published some very good maps, this gap could be filled. At the time the French Revolution began, topography was still in its infancy. Apart from Cassini’s semi-topographic maps, only some maps of Bakenberg could be counted as belonging to this category. The Austrian and Prussian general staffs had already established excellent schools, and these schools later achieved rich results; the maps recently published in Vienna, Berlin, Munich, Stuttgart, and Paris, as well as the maps produced by the famous Herder specialized school in Freiburg im Breisgau, were all extremely important materials never before seen by earlier generations of commanders.

Through his study of the Napoleonic Wars, Jomini reached the conclusion that, in order to defeat the enemy on the battlefield, one must promptly commit one’s main force to points of decisive significance. He held that any point with an evident influence on the overall course of a war, or on a single campaign, could be called a “strategic decisive point.” Any point whose geographic position or man-made advantage was favorable to the attack or defense of a combat front or defense line could be included; large fortresses and troop encampments of important position were the most important kind among these. There are many types of decisive points in a theater of war, the most important of which are geographic points and lines. Any point that could control the confluence of several river valleys, or that could control a major transportation hub, was likewise a geographic decisive point. A capital that is the center of a country’s transportation is likewise a strategic decisive point. In mountainous countries, there is also a type of defile, the only route by which an army can pass, and such geographic points might be the decisive point for fighting in that area. Jomini also discusses the influence of geography on operational bases, operational objectives, lines of operation and lines of strategy, strategic action in mountainous terrain, large-scale invasion and expeditionary strategy, river-crossing operations, amphibious landing operations, the marching and billeting of troops and winter quartering, and logistical service. He held that strategy is the art of directing war based on maps, and that the essential points of strategy can be divided into geographic essentials and operational essentials, the former of which has decisive significance.

Jomini’s military-geographic thought has had a profound influence in the West. Some of the basic views of Mahan’s theory of sea power derive from Jomini.

Since the 1980s, France has published The Geography of Armaments (1980), and has compiled and published several geopolitical atlases, such as the Strategic Atlas (1988), the Atlas of Twentieth-Century Politics (1988), and the Atlas of the Free World (1989), among others. These atlases represent the comparative geopolitical strength of various countries and military blocs throughout the world, and contain rich content — for example, “The Arms Trade of the 1970s and 1980s,” “The Geopolitics of Hostile Forces in the World,” “The Invasion of Vietnam (1968–1975),” “Paraguay’s Borders in the 19th–20th Centuries,” and “Bolivia’s Loss of Territory in the 19th–20th Centuries,” among many other topics, fully reflect the diversity of geopolitical subject matter.

In 1987, the journal of the French Geographical Society published “The Geopolitics and Geostrategy of the Pacific,” which discusses the strategic geography of the Pacific, holding that, following the Atlantic, the Pacific has become a new center of attraction. The straits found here play a particularly important role in strategic geography, and the strategic-geographic position of the Pacific is extremely important. In order to secure strategic interests, Western countries such as the United States, France, and Australia are all exerting their influence here.



8. The Military Geography of Britain

British military geography has a long history, its representative figure being Halford Mackinder, whose work The Geographical Pivot of History is a foundational work of Western geopolitics. Robert Downs, former president of the American Library Association, considered this book one of 16 books that have influenced world history. The author of this book is considered the first person to analyze world political power from the standpoint of global strategic concepts.

Its author, Halford J. Mackinder (1861–1947), was born in Lincolnshire, England. He graduated in his early years from Oxford University, and in 1887 became Oxford’s first lecturer in geography. Through his efforts and the support of the Royal Geographical Society, Oxford University established Britain’s first department of geography in 1899, with Mackinder serving as department head. Mackinder also held a teaching post at the University of London at the same time, and from 1903 to 1908 also served as director of the London School of Economics. From 1919 to 1920, he was British High Commissioner to South Russia, and was knighted upon returning home. From 1920 to 1925 he served as chairman of the Imperial Shipping Committee. From 1926 to 1931 he also served as a Privy Councillor and chairman of the Imperial Economic Committee. Between 1910 and 1922 he was elected to Parliament on several occasions. He was elected a Fellow of the Royal Geographical Society in 1886, served as vice president of that society from 1932 to 1936, and was awarded the gold medal of the American Geographical Society. He died at his home in Dorset on March 6, 1947.

In January 1904, Mackinder read before the Royal Geographical Society his famous paper, “The Geographical Pivot of History.” The paper offers a wide-ranging comparative analysis, drawing on extensive sources, and dissects the mutual relationship between geography and strategy, arousing broad interest among those present. After the meeting, this paper was formally published and widely disseminated, coming to be known as “geopolitics,” and had an influence on world strategy. Western scholars consider Mackinder’s research findings to be more important than Mahan’s theory for understanding the postwar changes in various political forces and analyzing the strategic situation.

The author held that, when historians of the distant future look back on the centuries we are currently living through, they will describe the past 400 years as the Columbian Age, and will say that this age came to an end fairly quickly after 1900. The geographical exploration of the Columbian Age has passed, and the 20th-century world has entered instead an era of a closed political system, and this will remain a worldwide problem. Turmoil arising anywhere in the world will affect other parts of the world, and so the world’s statesmen have shifted their attention from territorial expansion to a more dynamic struggle. Geography and history are closely linked, and for the first time people are able to understand the causal relationships between geography and the various features and events on the world stage, and from this one can find formulas and gain insight into the opposing forces in international struggle at that time. He held that the relationship between humanity and nature is as follows: it is humanity, not nature, that plays the active role, but nature occupies the dominant position to a great extent — that is to say, nature influences the history of the world.

A cursory glance at a political map of Europe reveals an evident connection between the natural environment and political organization. What is evident is the contrast between Russia occupying a vast area of half a continent and a group of Western European countries occupying much smaller territories; marked differences exist in their natural conditions. And because Europe and Asia are joined together into a single landmass, the history of Europe is closely related to the history of Asia; one might consider European civilization to be the product of a long struggle against Asian invasion. In the Middle Ages, Europe was frequently threatened by Asians from the east; nomadic peoples, from the interior of Asia, crossed the steppes, and, through the corridor between the Urals and the Black Sea, astonishingly penetrated into central Europe. Their mobility, adapted to the conditions of the steppe, was evidently obstructed when it encountered the forests and mountains of central Europe. However, the full significance of the Asian influence on Europe was not recognized before the Mongol invasion of the 15th century. Mackinder therefore held that, in analyzing these facts, one needs to shift one’s geographic perspective away from Europe, and consider the Old World as a whole, in order to see things more clearly.

The continuous and vast Eurasian landmass covers nearly half of the Earth’s total land area; the central part of this continent is an almost unbroken steppe belt, relatively dry in climate, though also containing quite a few oases nourished by rivers — but the entire region is inaccessible from the sea by way of rivers. Two-thirds of the world’s population is active within this vast region, and the great crescent-shaped marginal region along the coasts of the Atlantic, Indian, and Pacific Oceans can be reached by sea routes. Mobility at sea is the natural enemy of the mobility of the horse and camel found in the heartland of the Eurasian continent. When considering the reasons for the invasion and expansion of the nomadic peoples of the heartland region into the marginal regions, is there not clearly a persistent geographical relationship at work? Mackinder posed this question, and, after further analysis, reached the conclusion: that vast expanse of the Eurasian continent, inaccessible to ships, yet in ancient times given over to the free roaming of mounted nomadic peoples, and today soon to be covered with railways, is the pivot region of world politics. This region, from ancient times to the present, has always possessed conditions suited to the maneuvering of a great military and economic power of far-reaching but limited influence. Russia replaced the Mongol Empire. Its pressure on Finland, Scandinavia, Poland, Turkey, Persia, India, and China replaced the raids of the steppe horsemen in every direction.

Mackinder further discusses how, if the country occupying the pivot region were to expand into the marginal regions of the Eurasian continent, this would turn the balance of forces in its favor. It could make use of vast continental resources to build a fleet, at which point this empire would have real prospects. If Germany and Russia were to form an alliance, this situation could come about. The problems of the Near East, Middle East, and Far East are related to the unstable balance of power between the great power occupying the pivot region and the outside maritime powers.

At the end of the book, Mackinder proposes that, if some new force were to replace Russia in controlling the pivot region, this would not diminish the political and military significance of the pivot region. For example, if China were organized by Japan to overthrow the Russian Empire and conquer its territory, then, because they would face a superior maritime position and possess vast land resources — an advantage the Russians did not yet have — this would then constitute a “Yellow Peril” threatening the freedom of the world.

Looking at the book as a whole, Mackinder’s core idea is that, with the passing of the Columbian Age, the age in which sea power held the dominant position has gone forever. The age of land power has already arrived. Land power in this era had, as its natural center, the vast, boundless steppe extending west from the Volga River basin to Lake Baikal in the east, and from the Arctic Ocean in the north to the Himalayas in the south. This region is the true pillar of world politics, and would play an even greater role in world affairs.

Mackinder’s The Geographical Pivot of History, together with his 1919 book Democratic Ideals and Reality, are considered to have laid the foundation of geopolitics, becoming representative works of land-power theory, whose influence continues to this day, becoming classic works of geopolitics and geostrategy. Mackinder’s thought not only influenced academic circles, but had a direct influence on the formulation of military strategy in some Western countries. For example, the roots of Hitler’s policy of aggressive expansion during the Second World War, America’s postwar containment strategy, and the founding of NATO can all be traced back to it. Other countries, such as the Soviet Union and Japan, also attached great importance to Mackinder’s theory, and Latin American countries such as Argentina, Brazil, and Chile likewise revered Mackinder’s theory as a classic, and it influenced the formulation of these countries’ military strategies. The theoretical foundation of the famous American strategist Zbigniew Brzezinski’s Game Plan and Colin Gray’s The Geopolitics of Super Power derives from Mackinder’s doctrine of land power. The famous British strategists, father and son Basil and Adrian Liddell Hart, in their edited and published book The Sword and the Pen, selected more than 80 famous military works, and the first work selected for the 20th century was The Geographical Pivot of History — showing the great importance attached to it. Entering the 1990s, with the end of the Cold War, people have gained a new understanding of Mackinder’s doctrine.

Democratic Ideals and Reality is a classic work of geopolitics; together with The Geographical Pivot of History, it is referred to as “geopolitical theory,” and is one of the representative works of Mackinder’s land-power doctrine. In this book, he presents himself more as a geostrategist discussing the heartland, and seeks to enable geography to be of assistance to statecraft and strategy.

In Democratic Ideals and Reality, Mackinder changed the concept of the “pivot region” to the “Heartland,” more vividly explaining the important position of this region, and also showing a change in his view of the world. In the book he also points out that the three continents of Europe, Asia, and Africa are not three separate landmasses, but form a single continent — the “World Island.” The Heartland is located at the center of the World Island, far from the control of sea power, and is the key region of the world. Mackinder also particularly emphasized that, if Germany and Russia were to unite, their combined power would surely extend to cover the whole of the Eurasian continent and the “World Island,” and that a new world empire might thereby emerge.

From the standpoint of the world as a whole, the area and population of the “World Island” both far exceed those of any other region of the world, and, in terms of human resources, no other region can compare with the “World Island.” The Heartland region proposed by Mackinder in this book is somewhat broader in extent than the original pivot region. Although Central and Eastern Europe are not part of the Heartland, they form the Heartland’s strategic outer perimeter. The Baltic Sea and the Black Sea also became part of the Heartland. These regions are located mainly within the low-lying plains of the Eurasian continent and within the winter snow line. Mackinder’s new method of division took into account the advance of land transportation, population growth, and the emergence of industrialization.

Mackinder points out that, over the past 400 years, the struggle between continent-based countries and maritime countries has continued without interruption, resulting in a series of wars large and small. Maritime countries, possessing the means of blockade and embargo, occupied a favorable position. But with the development of technology and the renewal of weapons, continental countries have gradually been breaking through the blockade of maritime countries, shattering the pattern of monopoly by sea power. In the book he cautions Western statesmen to remember this passage: “Who rules East Europe commands the Heartland; who rules the Heartland commands the World-Island; who rules the World-Island commands the world.” According to Mackinder’s view, Eastern Europe, situated on the strategic outer perimeter of the Heartland, became the key to controlling the world, capable of being grasped by either Germany or Russia.

In order to prevent Russia or Germany from monopolizing the Heartland after the First World War, Mackinder advocated establishing a buffer zone from the Balkan Peninsula to the Black Sea, comprising a series of independent countries including Estonia, Lithuania, Poland, Hungary, Serbia, Romania, and Greece, to build a barrier preventing any great power from achieving hegemony.

In 1943, Mackinder published an article further exploring the question of the Heartland. He held that, if the Soviet Union were to conquer Germany in the Second World War, the Soviet Union would become the greatest land power in the world. At the same time, the Soviet Union would occupy the most favorable strategic defensive position. Facts have proven that what Mackinder said at that time was prescient; after the war, the Soviet Union became the great land power of the world occupying the Heartland, and engaged in continuous struggle with the maritime power, the United States, over the marginal regions between land and sea.

Over the past several decades, Mackinder’s theory has been the subject of controversy, but most Western strategists have continued to observe the world according to Mackinder’s description. The containment diplomatic policy that the United States adopted in the postwar years, establishing overseas allies on the periphery of the Eurasian continent, was precisely an attempt to prevent the Soviet Union from controlling the Heartland and thereby controlling the World Island.

In 1987, a British geographical journal published an article titled “A Report on British Geographers in the Second World War,” which, drawing on archival material from the Royal Society, revealed the contributions made by British geographers during the Second World War in geographic intelligence, logistical equipment, and the direction of military operations. Geographers, including many famous figures, served during the war in such fields as artillery engineering, surveying and mapping, special military operations, hydrology, meteorology, the compilation of geographic handbooks, aerial photo interpretation, education, and the three services of army, navy, and air force, as well as the home front. Applied geography, whose professional content spans both physical geography (landform, oceanography, climate, biogeography, and soil) and human geography (economic, social, historical, and political geography), is extremely broad, providing an unparalleled opportunity for geographers with different specialized backgrounds to display their skills. Given the inherent connections among the branch disciplines of geography and the specialized knowledge possessed by professionals, they were able to cope with all kinds of situations, and were well suited to becoming familiar with the natural terrain and human environment relevant to military operations. In addition, professional experience such as field data collection, data retrieval, the judgment and analysis of problems, the exchange of results, and personnel training laid the foundation for intelligence work. This report made public material that had been kept classified for thirty years, in order to demonstrate the important contribution of geography to national defense, in the hope of arousing interest in the neglected discipline of military geography.



9. The Military Geography of Latin America

Latin American countries generally attach importance to research work in military geography, and many countries maintain institutions for military-geographic research. Argentina, Bolivia, Chile, Colombia, Ecuador, and Peru, among others, have institutes of military-geographic research; Brazil has an Army Geographical Bureau; Uruguay has a Military Geography Bureau; and Mexico has a National Geographic Institute and a Military Cartography Committee. These institutions also publish journals on military geography and geopolitics. One characteristic of military-geographic research in Latin America is the broad influence of geopolitics. In many countries, military-geographic research centers on this, and it has become the basis for formulating military strategy.

Geopolitics, because of its association with Nazi theories of world conquest, became notorious after the end of the Second World War and its status declined, falling into a period of dormancy in the United States and Europe. But this line of thought survived and developed in Latin America, especially in the South American countries of Brazil, Argentina, and Chile, which, over the past 30-odd years, have been the regions where geopolitical thought has been most active and most prolific in publication. Most researchers of military geography in Latin America are military personnel, and, in using the concept of geopolitics, they have already departed from the Nazi concept; most of them hold that a country, as a living organism, in its struggle to compete for survival with other countries, must respond to pressures from various directions, including geography, politics, military affairs, economics, and psychology. For example, Augusto Pinochet, former president of Chile and then commander-in-chief of the army, once served as professor of military geography at the Army War Academy, and wrote such works of military geography as Military Geography.



10. The Military Geography of Japan

Hayashi Shihei (1738–1793) was a military geographer of Japan’s Edo period. He was well-read in geography, history, economics, and military treatises. In his youth, undaunted by hardship, he traveled widely to study, examining geographical situations and inspecting coastal defenses. He submitted memorials to the Sendai domain on multiple occasions, setting forth the way to enrich the country and strengthen its military, and strongly advocated guarding against the threat from Russia in the north. Hayashi Shihei wrote a great many works in his life, the most famous of which are Illustrated Survey of Three Countries [Sangoku Tsūran Zusetsu] and Discourse on Military Affairs of a Maritime Nation [Kaikoku Heidan]. Illustrated Survey of Three Countries, in fact a work of military geography, was published in 1785; the “three countries” refers to Korea, the Ryukyus, and Ezo (present-day Hokkaido), along with the Ogasawara Islands, and the book focuses on introducing the military geography of these three places. In response to the trend of Russia, after occupying the Kamchatka Peninsula, continuing to expand its power southward, the book devotes two-thirds of its content to introducing Ezo. Hayashi Shihei pointed out that Ezo is rich in mineral deposits, and that if Japan did not develop it, it would surely be seized by Russia, and that people should quickly be sent to develop Ezo, while using military force to check Russia.

Ogawa Takuji (1870–1941) was a Japanese geographer, and the founder of Japanese human geography. He graduated from Tokyo Imperial University, and in 1907 became a professor at Kyoto Imperial University. His works include Studies in the Historical Geography of China and A Gazetteer of the Islands of Taiwan. Among these, his 1929 work Introduction to Strategic Geography discusses the relationship between war and geography, as well as giving a systematic account of military geography and strategic geography.

Ogawa Takuji held that military geography places particular emphasis on application. Within geography, the study of military geography, if it is not sufficiently developed, and one wishes to study this area, research by anyone outside military authorities is almost impossible. He proposed: the branch of geography that studies war is generally called military geography, but this term is narrow in meaning, and it ought generally to be called the geography of war (military geography in the broad sense); the geography of war includes the geography of land warfare, the geography of naval warfare, and the geography of aerial warfare. Making this distinction avoids the problem of unclear meaning.

Whether the foundation of a country’s war preparation is solid cannot be examined apart from economic geography; the provision of manpower and materiel is a matter of the military system, and both are constrained by geography. Yet past research in military geography has failed to examine this aspect. A country’s war preparation should be determined according to that country’s terrain and the condition of its neighboring countries; for the island countries of Japan and Britain, the navy is the most necessary element of national defense, whereas for continental countries such as France, Russia, and Germany, this becomes a secondary question, and the army is more important instead.

Observing the distribution of war from the standpoint of the differences in human geography among the countries of the Earth’s surface, one can generally distinguish between regions where war is unlikely to occur and regions where war is likely to occur. These are called strategically important regions and strategically unimportant regions. Transportation lines have a certain orientation due to their relationship with terrain, and military action always occurs along transportation lines; therefore, points along transportation lines convenient for defense often become battlefields. In war, the primary object is man; population is a country’s basic fighting strength. The size of the population and the state of its distribution is the first question to examine in studying war.

Entering the 1990s, Japanese research papers on military geography have also been published from time to time. For example, someone has studied Gu Zuyu, holding that Gu’s Essentials of Geography for Reading History is a theory of strategic geography, and ought to occupy an important place in the history of Chinese geography. Quite a few papers explore the relationship between territory, ethnicity, religion, and military conflict after the Cold War, and both within and outside the military, people study military geography and publish papers on it.




Section 3 Trends in the Development of Military Geography

With changes in the world’s geostrategic configuration and the development of science and technology, new trends have also appeared in the development of military geography.


1. Research on Geopolitics and Geostrategy Has Become a Focus of Western Research

Geopolitics is an important content of military-geographic research; according to differences in understanding of the geographical environment, the traditional schools of geopolitics can be divided into the maritime school, the continental school, and the aviation school. Geopolitics is the discipline that studies the influence of the geographical environment on political and military strategy; in some respects it resembles grand strategy, especially in Western countries. It is generally held that geopolitics is an interdisciplinary field spanning military geography, strategy, and diplomacy. An American author holds that, in the conduct of combat, whatever strategy claims, it is always subordinate to geopolitical judgment. In the past year or two, geopolitics has received renewed attention, appearing frequently in newspaper articles and books, becoming something of a fashion, which inevitably prompts one to ask why. The American scholar Sloan has proposed that, although geopolitics has a poor reputation, geopolitical thinking has in fact always influenced American foreign policy. Some hold that the role of geopolitical factors has declined in the nuclear age, but more scholars believe that, because the threat of nuclear brinksmanship has relatively diminished, conventional weapons and displays of strength remain the main means of international competition, and that geospatial factors have not diminished. Judging from the possible outcomes of war, even with nuclear weapons and other modern means, any aggressor still finds it difficult to actually control so vast a depth of space as the Eurasian continent.

Some authors, having studied the influence of geopolitics on strategy and policy during the Second World War, have written articles pointing out that, in the strategic theory of the Second World War, people usually accuse Haushofer’s geopolitics of directly serving fascism and imperialism, and especially of providing Hitler with economic, geographic, and demographic grounds for aggressive expansion. People have all overlooked the fact that geopolitical concepts concerning border lines, core regions, and even “living space” were, among the anti-fascist countries, neither openly acknowledged nor explicitly denied, yet in actual major wartime decisions, secretly or openly influenced their strategies. This is the problem most easily overlooked when studying the strategic theory of the Second World War and its relationship to the war.

Geopolitical theory itself is also developing. Japan’s Sugiyama Tesshū has proposed a new theory — astropolitics [space politics]. He holds that previous geopolitics was based on the continent, discussing questions of offense and defense for continental or maritime countries located in the heartland or the peripheral zone. Astropolitics, on the other hand, seeks to explore the great subject of the development of the Earth as an all-encompassing whole. It does not distinguish between continent and ocean, desert and jungle, South Pole and North Pole. It must establish space forces to monitor large-scale warfare on Earth — not in order to seek hegemony, but to be beneficial to human peace from beginning to end; the great age of human travel in space has already begun. At the same time as Sugiyama Tesshū proposed astropolitics, another Japanese scholar proposed that the age of the future would be an age in which whoever controls the seabed controls the world, and that the security of a nation would, to a considerable degree, be closely related to national power and activity on the seabed.

Military-geography workers in our country hold that the theory of geopolitics must be correctly evaluated for its status and role with a critical eye. It is especially necessary to analyze and observe this theory from the standpoint, viewpoint, and method of Marxism-Leninism and Mao Zedong Thought, taking what is of value in it for our own use, while discarding the dregs of geographical determinism and other such elements that serve bourgeois military purposes; establishing a correct proletarian view of military geography is of great importance.



2. Analysis of National Power Is an Important Content of Military-Geographic Research

National power is an important measure of a country’s status, role, and influence in international society, and is an embodiment of a country’s defensive capability. A settled population and fixed territory are the fundamental preconditions for a state’s existence, and the increase or decrease of these two has a direct influence on the rise and fall of national power. The geographical environment is the foundation on which a given quantity of population depends for survival and development. The territorial area, physical and human-geographic conditions, and geographic position possessed by a country have a strong influence on that country’s power. A country’s international status, foreign policy, and military strategy; the comparative strength and mutual relationships among countries; and the distribution of land, ocean, islands, and sovereign states on Earth, all influence the international strategic configuration.

Although communications technology and space technology are increasingly advanced, the importance of geographical conditions to foreign policy still cannot be ignored. Even up to the latter half of the 20th century, as the Iran-Iraq War illustrated, war still, for the most part, frequently broke out between countries that shared a geographic border, or between countries located close to one another. In relations between states, it is likewise neighboring countries sharing a border that are most prone to war, because, compared with distant countries, neighboring countries have a higher frequency of contact.

The ways in which geography influences national power are varied, and have a direct influence on a country’s potential. Geographic position: the geographic position a country occupies determines its direction of development — whether it becomes a land power or a maritime power. What kind of country a nation has as its neighbor can influence its development; if its geographic position is important, it may attract the interest of great powers. Territorial area: the size of a country’s territorial area influences its national-defense capability. The shape of a territory also affects national defense; a long, narrow shape is difficult to defend in wartime, whereas a square or round territorial shape is comparatively favorable for national defense. Landform features such as mountain ranges and rivers are ideal natural national borders, and high mountains can also serve as a natural defensive barrier. Climate and natural resources also influence national power.



3. Research on the Relationship between Local Wars under High-Technology Conditions and the Geographical Environment Has Attracted Attention

With the extensive military application of modern science and technology, and the evolution of the world’s strategic configuration, new regional conflicts and local wars have arisen one after another, and studying the influence of the geographical environment on local wars under high-technology conditions has become a focal issue in military-geographic research.



4. As the Contest over Maritime Rights and Interests Intensifies, Research in Military Oceanography Has Received Attention

Calls to return to the sea and to safeguard maritime rights and interests have grown ever louder, and research in military oceanography has developed to a new stage. The ocean has a close relationship with national interests and national development; today, as global resources grow tight, humanity will rely increasingly on the ocean to provide food and energy. The ocean will become an important battlefield of military struggle. In order to raise maritime awareness, establish a modern maritime outlook, and serve national defense and military construction, people have come to recognize the need to carry out in-depth research in military oceanography.



5. The Question of the Relationship between the Sociocultural Environment — Including Ethnicity and Religion — and Local Wars, Armed Conflicts, and National Security Has Attracted People’s Attention

Ethnicity, religion, and social culture all display regional differences, and studying the characteristics of ethnicity and religion and the influence of social culture on military activity ought to be an important topic of military-geographic research.



6. Strengthening Research on the Basic Theory of Military Geography, Promoting the Building and Development of the Discipline, and Strengthening Regional Military-Geographic Research on Hotspot Regions Have Important Practical Significance



7. Research on Strategic Geography Has Received Attention

Studying the influence of the geographical environment on war and strategy from the standpoint of the overall situation of military struggle has both theoretical and practical significance, and also has a positive significance for the building of the discipline of strategy.



8. Attaching Importance to the Influence of War on the Environment

In today’s world, the environmental question has already become one of the strategic issues affecting relations between countries and domestic security and stability. Conferences on environmental issues have followed one after another throughout the world, and a great quantity of works and papers has been published. China too attaches great importance to environmental issues; in 1992, the “China Environmental Protection Century Journey” publicity campaign was carried out nationwide. Some famous research institutions throughout the world have carried out research work in this area. The United Nations Environment Programme and the Stockholm International Peace Research Institute, to commemorate World Environment Day and the International Year of Peace, compiled, in the late 1980s, a series of four books on the relationship between war and the environment, titled respectively Environmental Warfare, Herbicides in War, The Explosive Remnants of War, and Global Resources and International Conflict. The RAND Corporation in the United States has also listed the environment and natural resource issues as one of its important research topics. The World Commission on Environment and Development has also published Our Common Future, exploring pathways and methods by which the international community can more effectively resolve environmental problems. The governments and peoples of many countries throughout the world are also paying increasing attention to the influence of nuclear weapons on the environment. Research on environmental issues today has already become one of the contents of strategic-geographic research.






Chapter 3 Mao Zedong’s Military-Geographic Thought

Mao Zedong’s military-geographic thought is a component part of Mao Zedong’s military thought. It is a theory of military geography that took shape as Mao Zedong, in the practice of guiding China’s revolutionary war and national defense construction, skillfully made use of the geographical environment, carried out realistic, fact-based analysis in light of the spatial and temporal conditions in which China found itself, formulated military strategy, and directed operations, thereby combining the basic principles of Marxism-Leninism with China’s geographical national conditions and the practice of war. Mao Zedong pointed out in “Strategic Problems of China’s Revolutionary War”: “A military man who has thoroughly familiarized himself with all the other conditions relevant to war, such as politics, economics, geography, and climate, is comparatively well equipped, and comparatively capable of winning battles, in directing war or conducting operations.” Mao Zedong attached great importance to the influence of geography on war, treating geographical factors as one of the important bases for formulating strategy and directing war. Studying and learning Mao Zedong’s military-geographic thought is of great significance for guiding research in military geography, and for how research in military geography can better serve national defense construction and the wars against aggression of the future.


Section 1 Mao Zedong’s Early Geographic Thought

Throughout his early years of study and reading, Mao Zedong consistently had a fondness for geography, and held that the study of geography should be combined with social reality. When he was doing farm labor in Shaoshan, Hunan, between the ages of thirteen and fifteen, he read a pamphlet about the partitioning of China. In 1936 he recalled that the opening line of this pamphlet read: “Alas, China will be subjugated!” The book described how Japan had occupied Korea and Taiwan, and how France and Britain had encroached upon Vietnam and Burma. After reading it, he felt despondent about the fate of the country, and began to realize that the rise and fall of the nation was the responsibility of every common person. In the autumn of 1910, Mao Zedong left Shaoshan to study at the Dongshan Higher Primary School in Xiangxiang county, where he received instruction in geography. In July 1912, Mao Zedong lived a life of self-study at the Hunan Provincial Library in Changsha, entering the library earliest each day and not leaving until it closed, and it was there that he read a number of geography books. In particular, on the wall of the main hall of the Hunan Provincial Library he saw a world map for the first time — the Great Map of the World’s Lands and Seas — and it aroused in him tremendous interest; he felt that his own horizons had been opened up. So this was how big the world was! Since ancient times China had called itself the land “within the Four Seas,” presuming itself great and identifying itself with the world, when in fact it occupied only a very small portion of the globe; Hunan was smaller still, and Xiangtan could not even be found on the map. From this he came to feel all the more that the affairs of the world, and the affairs of China, were truly worth studying. In his later recollections, he considered that studying that map was one of the greatest gains of that period in his life.

During the period when Mao Zedong was studying at Hunan Provincial First Normal School, the country was in the grip of years of warlord chaos, while internationally the First World War was raging fiercely. Mao Zedong was deeply concerned with current political affairs; he subscribed to a newspaper himself, and after reading the news from beginning to end, he would even cut off the blank margins of the paper and bind them together with string. He would write out in English, one by one, all the place names he came across in the newspaper, and then study them against a map. He told his classmates that in this way one could commit to memory the names of all the cities, ports, rivers, and mountains of every country in the world, while also learning English and gaining a great deal of knowledge besides. For a certain period Mao Zedong devoted himself specifically to the study of geography, his method being to fix upon a central point and then draw broadly upon collateral evidence without straying from that central thread, continuing until he had achieved considerable results, at which point he would bring that phase of study to a close. His class notes from this period record geographical content on the Earth’s motions, latitude and longitude, and time differences, among other topics.

In his youth Mao Zedong conscientiously studied geography courses and read a great quantity of geographical books. These included Wei Yuan’s Illustrated Treatise on the Maritime Kingdoms, a book that both records the geography of the countries of the world and serves as a work of military geography. He borrowed a number of historical and geographical works from the library to read, and according to currently available records, the ones he read most closely and with the greatest insight were Sima Guang’s Comprehensive Mirror for Aid in Government and Gu Zuyu’s Essentials of Geography for Reading History. Essentials of Geography for Reading History is an important reference work for the study of Chinese military geography, and has been hailed as a “masterpiece for the ages.” He also read Commentary on the Water Classic and The Travel Diaries of Xu Xiake, among other works. This study and research laid a deep foundation in geography for Mao Zedong. In a letter to Xiao Zisheng dated September 6, 1915, he wrote: “Geography is a matter of space; history and the hundred branches of learning all have their root in it. As for the method of studying it, maps are essential, and the use of maps is best served by filling them in with one’s own hand. Of all subjects, geography draws upon the widest range of general knowledge, and newspapers and periodicals all ultimately relate back to it. When newspapers and periodicals speak of education, geography has a chapter on education; when newspapers and periodicals speak of customs, geography has a chapter on customs. Politics, military affairs, industry, communications, religion, and so on — there is not one of these that does not fall within the scope of geography. Scholars of today mostly fail to understand this, and read newspapers and periodicals in a vague and aimless way, without knowing where their content ultimately belongs; this is what is called lacking a system.” (Mao Zedong’s Early Manuscripts, p. 22, Hunan People’s Publishing House, 1990.) Through this systematic study, Mao Zedong arrived at a deeper appreciation of the importance of geography.

“Read ten thousand volumes, travel ten thousand li” was a maxim esteemed by many geographers of ancient China, and this idea also had a certain influence on Mao Zedong. Mao Zedong often told his classmates that in reading books, one must not only be good at reading dead books, but must also be good at reading “living” books; one must not only be able to read books with words, but must also be able to read the “book without words.” This wordless book is none other than nature itself, and society itself. In 1914, in his “Lecture Notes,” Mao Zedong wrote: “To seek learning behind closed doors is learning of no use. If one wishes to learn from all things and all affairs under Heaven and in the state, then one must range vastly over the nine continents and travel widely through the four quarters of the world.” In order to understand society, in mid-July 1917 Mao Zedong invited Xiao Zisheng and Xiao Weiran, a classmate who was preparing to return to his hometown for the summer break, to join him on a study tour. Mao Zedong used this tour of study to conduct investigations, learning about the historical changes, general geographical features, local customs, and folkways of various places, and learning things that could not be learned from books. On this study tour he passed through the cities and countryside of the five counties of Changsha, Ningxiang, Anhua, Yiyang, and Yuanjiang, walking nearly a thousand li over the course of more than a month, and writing down extensive notes. His teachers and fellow students praised him as one who was “without a penny to his name, yet with the whole world on his mind.” In the early summer of 1918, he also traveled with Cai Hesen to the Dongting Lake region to conduct a similar investigative tour. These investigations enabled Mao Zedong to learn a great deal that could not be learned from books, and gave him a deeper understanding of Hunan society.

After several years of study and practice, Comrade Mao Zedong had mastered a rich body of historical and geographical knowledge, and his classmates praised him as one who was “well versed in current affairs”; his statements always had a specific time, a specific place, and ample supporting evidence, which won everyone’s admiration. Mao Zedong gave speeches on how the great powers had encroached upon China, on why China had been invaded and yet was unable to resist, and on the responsibility that young people bore for saving the nation, holding that “within twenty years, nothing short of a war of resistance will suffice to ensure survival” — a view that displayed his distinctive insight into the analysis of China’s geopolitical situation. In 1920, in a letter to Zhou Shizhao, he proposed that in order to transform China, one must first understand China’s geography, history, and current conditions: “If we ourselves wish to exert even a small amount of effort in the world as it now stands, we certainly cannot escape from this patch of ground that is China. As for the conditions prevailing within this patch of ground, we cannot but conduct on-the-ground investigation and study of them.” (Mao Zedong’s Early Manuscripts, p. 474.) He also indicated that his own understanding of China itself was still insufficient, and that he needed to deepen his understanding of the country’s actual conditions still further. By this time Mao Zedong had already accepted Marxism, and it was not long afterward that he founded a Communist cell in Changsha; from this time on, Mao Zedong had already begun combining certain ideas of Marxism-Leninism with China’s geographical environment, studying China’s military geography and the question of revolution from an overall, comprehensive standpoint.

Between 1920 and 1926, Mao Zedong attended the First National Congress of the Party, held in Shanghai, and because he was thoroughly familiar with the geographical environment of Hunan, he was sent back to Hunan after the congress to lead the workers’ and peasants’ movements there. He carried out extensive investigation in Hunan, and because of his deep understanding of China’s actual conditions and his rich practical experience, Mao Zedong developed profound insights into a series of major questions concerning the Chinese revolution, particularly the questions of the peasant movement and peasant armed forces. Between December 1925 and March 1926, Mao Zedong published his “Analysis of the Classes in Chinese Society” successively in various periodicals. This work played an important guiding role in the Chinese revolution, and marked the initial formation of Mao Zedong’s strategic thought concerning the Chinese revolution. In May 1926, Mao Zedong, then serving as director of the Peasant Movement Committee of the CPC Central Committee, presided over the Sixth Session of the Peasant Movement Training Institute in Guangzhou. He organized the trainees to undergo military training, giving the principal lectures on three courses — “The Peasant Question in China,” “Rural Education,” and “Geography” — thereby training a core cadre for the peasant movement and the revolutionary armed struggle, and supporting the Northern Expedition undertaken through Kuomintang-Communist cooperation. His lectures were warmly received by the trainees.

Mao Zedong’s early geographic thought had three distinguishing features. The first was an emphasis on geography, in the belief that the content encompassed by geography was extremely broad — “history and the hundred branches of learning all have their root in it.” The second was an emphasis on practical application, linking the study and application of geography to the real problems of Chinese society, in pursuit of the principle of “statecraft through learning of practical use.” The third was an emphasis on geographic education, and he had personally presided over the teaching of geography courses.



Section 2 Mao Zedong’s Strategic Thought and the Geographical Environment

One of the essential elements of Mao Zedong’s strategic thought is that, throughout the practice of guiding China’s revolutionary war, he consistently attached importance to weighing the advantages and disadvantages of the geographical environment, and was skilled at formulating military strategy and building revolutionary base areas in light of China’s geographical national conditions. He held that the geographical environment was the objective basis for formulating military strategy and building revolutionary base areas.

In the early period of the Agrarian Revolutionary War, Mao Zedong combined the Marxist-Leninist idea of violent revolution with China’s actual conditions, and, on the basis of the regional differences in China’s geographical environment and the objective reality that the Chinese countryside and peasantry made up the overwhelming majority of the nation, put forward the view that the European model — organizing armed uprisings by urban workers centered on the cities to seize power — had been proven by theory and practice to be unsuited to China’s national conditions, and that the Chinese revolution instead had to follow the road of using the countryside to encircle the cities, thereby seizing the central cities, and finally seizing power over the whole country. Mao Zedong subsequently put this strategic thinking further into practice in the course of establishing the Jinggangshan revolutionary base area.

On September 9, 1927, Mao Zedong and others led the Workers’ and Peasants’ Revolutionary Army — composed of peasant self-defense forces, workers’ picket corps, and revolutionary soldiers — in launching the Autumn Harvest Uprising in the border region between Hunan and Jiangxi. After the uprising forces suffered a setback, a meeting of the Front Committee of the insurgent army was convened on September 19 in a large classroom at Liren School in Wenjiashi, at which a heated debate took place over the question of where the troops should head next. Some insisted on attacking Changsha, but Mao Zedong, drawing on the military situation at the time, said that if they insisted on marching along the major transportation routes to attack the cities, there would be a danger of the entire army being wiped out. Only by directing the revolution toward places the enemy paid no attention to could there be any hope of victory. Pointing at the map, Mao Zedong said: we have the Luoxiao Mountains, where we can rest and recuperate; this place on the map, as dense and dark as an eyebrow (pointing to Jinggangshan), is where we can go. Mao Zedong also gave the example that every dynasty had had its “mountain kings,” yet no one had ever heard of a mountain king being thoroughly wiped out. We too would go and become mountain kings — a special kind of mountain king. After the debate, the Front Committee finally accepted Mao Zedong’s view, and on September 20 the insurgent troops began their march toward Jinggangshan.

In early October, Mao Zedong arrived at Maoping, at the northern foot of Jinggangshan. He used this opportunity to investigate the geographical environment and the state of the local population there, and held a number of face-to-face talks with Yuan Wencai and Wang Zuo, the leaders of two peasant self-defense forces, who accompanied him in surveying the terrain of the northern section of Jinggangshan. Through this investigation, Mao Zedong gained a fuller understanding of conditions at Jinggangshan, and concluded that the geographical environment of Jinggangshan was extremely favorable: it allowed one to advance and attack, or withdraw and defend, with ample room to maneuver. In late October, Mao Zedong ascended Jinggangshan a second time, once again conducting a geographical survey of the entire Luoxiao mountain range; making use of lulls between engagements, he traveled from south to north across the whole of the Luoxiao range. On the basis of this survey, Mao Zedong analyzed and compared the northern, central, and southern sections of the Luoxiao range.

He pointed out: “Comparing the different sections, the central section of the Luoxiao range, centered on Ninggang, is the most favorable to our military hold on the area. The terrain of the northern section is not as suited to advance-and-attack, withdraw-and-defend operations as the central section, and moreover it lies too close to the major political centers… The terrain of the southern section is better than that of the northern section, but its mass base is not as good as that of the central section, and its political influence over the two provinces of Hunan and Jiangxi is also smaller; it cannot match the central section, where a single action can affect the lower reaches of both provinces.” (Selected Works of Mao Zedong, Vol. 1, p. 79.) Through this investigation and comparison, Mao Zedong concluded that only the central section of the Luoxiao range, Jinggangshan, was best suited for establishing an armed base of operations, and its principal strengths and weaknesses were as follows:

Its geographic position was superior. Jinggangshan lay in the southern part of the Hunan-Jiangxi border region, an area where the enemy’s ruling power was weak; situated between the two provinces, it could exert influence over both provinces and their lower reaches, while being at a considerable distance from major cities.

Its natural geographic conditions were favorable. Jinggangshan was ringed on all sides by high mountains, with the five great passes of Huangyangjie, Bamianshan, Zhushachong, Tongmuling, and Shuangmashi, its terrain forming a natural defensive barrier. The places on the mountain — Dajing, Xiaojing, Shangjing, Zhongjing, Xiajing, Ciping, Xiazhuang, Xingzhou, Caoping, Bainihu, Luofu, and others — all had paddy fields and villages. The surrounding area, more than five hundred li across, was entirely mountainous, allowing advance-and-attack or withdraw-and-defend operations; this complex natural geographical environment was favorable to establishing a long-term armed base of operations.

Its economic-geographic conditions had a certain foundation. Jinggangshan produced fir, tortoiseshell bamboo, tea-oil, tung oil, and medicinal herbs, and its forest resources were abundant; it had a certain level of grain production and a certain capacity for economic self-sufficiency.

Jinggangshan’s mass base was comparatively good. During the period of the Great Revolution, the Jinggangshan region had undergone a peasant movement of considerable scale, and had Party organizations, peasant armed forces, and two peasant self-defense corps under Wang Zuo and Yuan Wencai, each with sixty rifles.

The Party organization at Jinggangshan had a fairly solid foundation.

The shortcomings of the Jinggangshan region were that, because the area had been under armed occupation for a relatively long time, it faced numerous “extermination” campaigns by enemy forces, and economic problems — particularly the problem of cash — were extremely difficult.

Having comprehensively analyzed the military-geographic situation of Jinggangshan, Mao Zedong concluded that Jinggangshan was a good place to establish a revolutionary base area and to carry out an armed base of workers and peasants. Subsequently, in April 1928, Zhu De and Chen Yi, leading the remnant forces of the Nanchang Uprising together with peasant insurgents from southern Hunan, fought their way up to Jinggangshan and joined forces with the Autumn Harvest Uprising troops led by Mao Zedong, further strengthening the power of the Red Army; from this point on, “armed base areas of workers and peasants” were realized at Jinggangshan, and the Chinese revolution had reached a turning point. Mao Zedong further summarized the experience of Jinggangshan and other revolutionary base areas, and established the road and strategy of using the countryside to encircle the cities and seizing power over the whole country by armed force, pointing the Chinese revolution in the correct direction. This was a brilliant practical application of Mao Zedong’s military-geographic thought, and a scientific achievement resulting from Mao Zedong’s combining the universal principles of Marxism-Leninism with China’s geographical environment and the practice of revolutionary struggle.

Controlling a given area and establishing base areas occupied an extremely important place in the strategy of China’s revolutionary war. In the course of leading the Chinese revolution, Mao Zedong accumulated a rich body of experience in achieving victory over a stronger enemy while starting from a position of weakness; one of the basic lessons of this experience was that it was necessary to carry out armed occupation of territory, controlling areas favorable to the survival and growth of the army, in order to establish consolidated revolutionary base areas. A base area is a strategic foothold on which one relies to carry out strategic tasks, in order to achieve the goals of preserving and developing one’s own forces while eliminating and driving out the enemy. The base areas Mao Zedong established at Jinggangshan, southern Jiangxi, and western Fujian during the period of the Agrarian Revolutionary War were of precisely this kind, and he gave a systematic account of this subject in such works as “Why Can China’s Red Political Power Exist?,” “The Struggle in the Jinggang Mountains,” “A Single Spark Can Start a Prairie Fire,” and “Strategic Problems of China’s Revolutionary War.”

In August 1929, Comrade Mao Zedong, speaking at the first Party congress in Jiaoyang township, Shanghang county, western Fujian, pointed out that the basic task of the western Fujian Party organization going forward was to consolidate and develop the western Fujian red base area, and explained to everyone the geographical reasons why the western Fujian base area could be consolidated:

He held that western Fujian lay along the border of the three provinces of Fujian, Guangdong, and Jiangxi, an area of overlapping mountain ranges and difficult, forbidding terrain, favorable to relying on mountainous terrain to fight and maneuver against the enemy, and conducive to protecting oneself while eliminating the enemy. The enemy’s ruling power there was weak, and there were contradictions among the enemy’s various forces. Locally, grain could be self-sufficient, the economy was reasonably secure, and there was support from the local populace. Taken together with other conditions, this demonstrated that the western Fujian base area could be consolidated and was capable of further development. The western Fujian base area and its Red Army, under Mao Zedong’s personal leadership, and guided by his revolutionary thinking that combined Marxism-Leninism with the practice of the Chinese revolution, grew and developed in strength.

Mao Zedong’s strategic thinking that the establishment of base areas must fully take geographical conditions into account was also fully reflected in the process of choosing the destination of the Long March. Mao Zedong analyzed the actual state of the Red Army at the time and the strategic situation across the whole country, and concluded that the geographical conditions of northern Shaanxi were favorable to the development of the Chinese revolution and the survival of the Red Army. He made the decision to establish the great base of the revolution on the foundation of the Northwest, setting up a base area in the Shaanxi-Gansu region. Under Mao Zedong’s correct command, the Red Army, after passing through countless hardships and dangers, arrived victoriously in northern Shaanxi, and, under the leadership of the Party Central Committee and Mao Zedong, the Shaanxi-Gansu base area went on to play an important role in the subsequent course of China’s revolutionary war, demonstrating the far-sightedness of Mao Zedong’s strategic vision.

The Shaanxi-Gansu base area lay in the northwest of China, in a peripheral zone that was comparatively poor and backward and where the enemy’s ruling power was comparatively weak, making it difficult for the enemy to surround it on all four sides; its military-geographic conditions were comparatively favorable. The region was bounded on the north by desert, extended in the south to the edge of the Wei River valley, was bounded on the west by the Liupan Mountains and a plateau, and on the east by the Yellow River. These geographical conditions made it difficult for the enemy to attack the base area from the north or the east; the natural barrier of the Yellow River and the vast expanse of desert served as a natural shield protecting the survival and development of the Red Army, and the natural geographic conditions were favorable to the Red Army and unfavorable to the enemy. During the War of Resistance Against Japan, the Shaanxi-Gansu base area was also located at the front line of the resistance, and it served as the forward command post from which the Chinese Communist Party and Mao Zedong led the whole nation in the war of resistance against Japan. The Eighth Route Army set out from here, and upon crossing the Yellow River could immediately advance into enemy-held territory to strike back against the Japanese aggressors. The Shaanxi-Gansu base area was located on the Loess Plateau, its terrain fragmented, crisscrossed by countless gullies and ravines, which was favorable to guerrilla warfare and unfavorable to the Kuomintang’s mechanized forces. During the War of Liberation, when Kuomintang forces attacked Yan’an and the Shaanxi-Gansu-Ningxia border region, Mao Zedong directed that “our Party Central Committee and the headquarters of the People’s Liberation Army must continue to remain in the Shaanxi-Gansu-Ningxia border region. This area has forbidding terrain, favorable mass conditions, and ample room to maneuver, and is entirely secure.” (Selected Works of Mao Zedong, Vol. 4, p. 1221.) Mao Zedong led the Central Committee’s organs in fighting their way across northern Shaanxi for more than a year, leading the enemy by the nose, fully exploiting the favorable loess terrain of northern Shaanxi, and shattering the Kuomintang forces’ concentrated offensive, achieving victory.

During the War of Resistance Against Japan, Mao Zedong’s military-geographic thought developed further. Drawing on the basic principles of Marxism and combining them with China’s geographical environment and the actual conditions of the War of Resistance, he published in May 1938 the important strategic work “Strategic Problems of Anti-Japanese Guerrilla Warfare.” Taking the overall situation of the war as his vantage point, Mao Zedong gave a thorough and systematic account, from a strategic height, of the question of establishing base areas under different types of natural conditions, summarizing the base areas of the anti-Japanese guerrilla war into three types: mountainous areas, flatlands, and river-lake-and-waterway areas.

Mao Zedong pointed out that the advantages of establishing base areas in mountainous areas were understood by everyone. The mountain base areas of Changbaishan, Wutaishan, the Taihang Mountains, the Yan Mountains, and Maoshan were all examples of this. These base areas would be the places best able to sustain the anti-Japanese guerrilla war over the long term, and were important strongholds of the War of Resistance. We had to go to all mountainous areas behind enemy lines to develop guerrilla warfare and establish base areas there.

As for flatlands — that is, plains regions — their natural conditions each had distinct characteristics as compared with mountainous areas; establishing base areas on the plains was somewhat more difficult than in mountainous areas, but this did not mean that no base areas at all could be established there. Because China’s geographical space is vast, there was ample room to maneuver; in the summer and autumn seasons, when the “green curtain” of tall crops rose up over the plains regions, combined with the large number of anti-Japanese people there and the fact that enemy troop strength was insufficient to be spread everywhere, temporary and seasonal base areas could be established there given appropriate command. Moreover, the plains could rely on adjoining mountainous areas; when large guerrilla formations operating on the plains encountered difficulties, they could gradually shift into the mountains — for example, shifting from the Hebei plain toward Wutaishan and the Taihang Mountains, or from the Shandong plain toward Taishan and the hills of the Jiaodong Peninsula. In the practice of the War of Resistance, the establishment of the central Hebei base area within the Hebei plain by the Jin-Cha-Ji anti-Japanese base area confirmed that Mao Zedong’s thinking on establishing base areas on the plains was correct and feasible.

After analyzing the geographical conditions of river-lake-and-waterway areas, Mao Zedong pointed out that the possibility of developing guerrilla warfare and establishing base areas in this type of terrain was, objectively speaking, greater than in plains regions, second only to mountainous areas. He held that the ability of peasant uprisings throughout history, and of the guerrilla warfare waged in the Honghu Lake region during the Red Army era, to sustain themselves for years on end, was directly related to the geographical conditions of river-lake-and-waterway regions, and that this was likewise evidence that such regions could support the establishment of base areas. Mao Zedong proposed that guerrilla warfare should be well organized in the waterway regions of Hongze Lake, the Taihu Lake basin, and all enemy-occupied areas along rivers and coasts, and that enduring base areas should be established within and near these river-lake-and-waterway regions.

Having compared the three different types of geographical region — mountainous areas, flatlands, and river-lake-and-waterway areas — Mao Zedong went on to argue further that, although mountainous terrain was the most favorable of the three types of geographical region for establishing base areas, the key factor was still having sufficient space to allow guerrilla forces and other military forces, as well as the populace, room to maneuver. Given the condition of a sufficiently vast area, base areas could be established and guerrilla warfare developed even on the plains, to say nothing of river-lake-and-waterway regions. China possessed this condition of vast territory, and from the standpoint of the feasibility of guerrilla warfare, this was an extremely important condition. In countries with small territories and cramped space that lacked this condition, the feasibility of developing guerrilla warfare and establishing base areas was very small, or even nonexistent. China’s geographical environment was complex, and this condition of a vast territory awaited only exploitation by those who directed the war and by the people. Mao Zedong, thoroughly familiar with China’s geographical environment, and on the basis of the basic characteristics of China’s geography, dialectically grasped the interrelationships and distinguishing features among China’s different types of natural regions, and, applying the basic principles of Marxism, put forward a strategic conception of base-area construction with Chinese characteristics. During the War of Resistance Against Japan, Mao Zedong directed the Eighth Route Army and the New Fourth Army in penetrating deep behind enemy lines in North and Central China, establishing nineteen anti-Japanese democratic base areas and controlling vast rural areas. In sustaining the national war of resistance, these base areas fully played their role as strategic footholds. Mao Zedong’s strategic thinking of establishing base areas on the basis of China’s geographical conditions, and following the road of using the countryside to encircle the cities to finally seize power over the whole country, achieved comprehensive development and refinement during the War of Resistance Against Japan.

During the War of Liberation, Mao Zedong, on the basis of changes in the international situation and the balance of forces between the enemy and ourselves, analyzed the strategic geographical situation across the whole country and concluded that our army’s strategic policy should be to develop toward the north and defend toward the south; so long as we were able to control the Northeast and the two provinces of Rehe and Chahar, and had the coordinated struggle of all the liberated areas and the whole people of the country, the victory of the Chinese people could be guaranteed. The Northeast region was industrially advanced, rich in resources, and had convenient transportation; to its south it bordered the base areas of Ji-Re-Liao, Jin-Cha-Ji, and Shandong, while on its east, west, and north it bordered Korea, Mongolia, and the Soviet Union, giving it an extremely important strategic position. On the basis of the Northeast’s favorable geographical conditions and other circumstances, Mao Zedong sent the directive “On Establishing Consolidated Base Areas in the Northeast” to the Northeast Bureau of the Party Central Committee on December 28, 1945. It proposed that “the present task of our Party in the Northeast is to establish base areas.” The areas in which such base areas were to be established should, it was now determined, not be the major cities and transportation arteries already occupied or about to be occupied by the Kuomintang, but rather the cities and vast rural areas at a greater distance from the centers of Kuomintang occupation. In this directive, Mao Zedong further pointed out that our Party presently faced a subjective difficulty in the Northeast, namely that the large numbers of cadres and troops newly arrived in the Northeast were unfamiliar with the local geography and popular sentiment. It was necessary to repeatedly educate all cadres coming from outside the region, to place emphasis on investigation and research, to become familiar with the local geography and popular sentiment, and to resolve firmly to integrate with the people of the Northeast. Mao Zedong’s strategic-geographic thinking was precisely to concentrate forces in an effort to control and develop the Northeast, in order to change the situation in which the enemy had long surrounded us on all four sides strategically, and, relying on the favorable geographical conditions of the Northeast, to build the Northeast into the principal strategic base of our Party and our army, supporting the struggle of the liberated areas within the Pass, gradually shifting the balance of forces between the enemy and ourselves, and changing our passive strategic position and defensive posture. The practice of the War of Liberation demonstrated that the Northeast base area played an important role in achieving the overall victory of the War of Liberation.

In directing the War to Resist America and Aid Korea, Mao Zedong likewise, on the basis of the geographical characteristics of Korea and China, required the Northeast Military Region to set about establishing a general rear-area base, doing everything possible to guarantee victory in the war. During the period of socialist construction, Mao Zedong, on the basis of changes in the international situation and China’s geographical characteristics, held that so long as imperialism existed there was a danger of war, and that strategic rear areas needed to be built, pointing out that Third Front war-preparation bases should be constructed in the relevant mountainous regions of China. The construction and development of the Third Front regions changed the distribution of China’s productive forces, promoted the development of industry and transportation construction in the strategic rear, and gave a tremendous boost to China’s economic development and the consolidation of national defense. In his guiding thought on building China’s strategic rear-area bases, Mao Zedong likewise fully took into account the influence of geographical conditions; in a conversation with Peng Dehuai on September 23, 1965, he said, “Now we must build up the strategic rear and prepare for war.” “The most important part of the strategic rear is the Southwest region; it has all kinds of resources, its geography is also suitable, and there is great scope for action there.” A reliable strategic rear is the mainstay for sustaining protracted warfare, and building the strategic rear in a planned way, on the foundation of developing the national economy, is an important link in the war against aggression. Mao Zedong’s strategic thinking, developed throughout his long revolutionary practice, of attaching importance to the influence of geographical factors on base-area construction, still has practical significance for our study of the relationship between geography and strategy under conditions of modern warfare.



Section 3 Mao Zedong’s Strategic Command and Military Geography

In making strategic decisions and directing strategic campaigns, Mao Zedong took care to gain a comprehensive understanding of the geographical conditions on both the enemy’s side and our own, and of the theater of operations, adopting various methods to understand the battlefield situation. In determining operational plans and modes of combat, he likewise paid particular attention to weighing the advantages and disadvantages of the geographical environment, and, strategically, took care to make use of favorable geographical conditions to make up for shortfalls in our own strength, so that the direction of the war accorded with geographical realities. In order to raise the military competence of commanders and fighters, Mao Zedong also made military geography one of the contents of training, and personally gave lectures combining it with strategy and tactics.

In December 1927, two months after the Red Army entered Jinggangshan, Mao Zedong founded the Red Army’s first training company. Military training was the training company’s principal task, and Mao Zedong went to the training company himself to lecture on questions of strategy and tactics. In order to help everyone remember them, he first explained an eighteen-character formula of tactics: “Make use of terrain and cover, bring firepower to bear, annihilate the enemy, preserve oneself.” He went on to explain that making use of terrain and cover did not mean hiding away out of fear of death, but rather using favorable geographical conditions to conceal oneself and reduce one’s exposure as a target, while keeping both eyes fixed on the enemy’s movements, aiming carefully, and firing on the enemy so as to increase his casualties — thereby achieving the goal of preserving oneself. Second, he explained a twelve-character formula of guerrilla tactics: “When the enemy advances, we retreat; when the enemy camps, we harass; when the enemy retreats, we pursue.” When the enemy advances and we retreat, this is not a matter of fleeing, but of a planned withdrawal, during which favorable terrain is used to inflict casualties on the enemy and disrupt the enemy’s advance; through this repeated infliction of casualties and planned withdrawal, the enemy’s actions could be delayed and time gained. These twelve characters were later supplemented with the four characters “when the enemy tires, we attack,” developing into the famous sixteen-character formula, which became the guiding principle of the Red Army’s guerrilla warfare, and also the foundation on which our army’s strategy and tactics took shape and developed. Its basic spirit was: proceeding from the basic characteristics of a large enemy and a small force of our own, of a strong enemy and a weak force of our own, making use of the favorable geographical conditions of the countryside, exploiting one’s own strengths while avoiding one’s weaknesses, and acting with flexibility and mobility, in order to develop one’s own forces, annihilate the enemy, gradually shift the balance of forces between the enemy and ourselves, and seize victory in guerrilla warfare.

Already in the Red Army period, in years when fighting was extremely frequent and the struggle extremely brutal, Mao Zedong, in order to obtain valuable geographic intelligence and understand the geographical environment of the operational areas, repeatedly called for the need to research military geography and conduct military-geographic surveys, so as to guarantee the needs of directing operations. On April 17, 1931, Mao Zedong, together with Xiang Ying and Zhu De, issued “Circular No. 9 of the Central Revolutionary Military Commission of the Chinese Soviet Republic,” deciding to establish a Red Army War History Editorial Committee, with Ye Jianying as editor-in-chief, and setting up under it a War History Department, a Translation and Compilation Department, a Magazine Department, and a Military Geography Department. The work of the Military Geography Department consisted of a detailed investigation of the geography, economy, politics, and population conditions of the various regions through which the Red Army had fought over the years, along with all manner of materials related to military affairs. This work was to be a regular and planned undertaking for organs of the Chinese Red Army at every level, and there was to be a specially responsible editorial committee, with the entire Red Army taking part in this work in a unified way.

On September 26, 1932, Mao Zedong and Zhu De jointly issued an order requiring the relevant Red Army corps to organize staff reconnaissance groups, whose task was the investigation of military geography and various forms of operational reconnaissance. This group was to investigate three categories of matters: social investigation, geographic investigation, and military investigation. The content of the geographic investigation was to include: the condition of roads in every direction; the condition of nearby rivers; the number of bridges and boats; forests; and terrain. The content to be included in the social investigation was to include: population figures and the names of revolutionary leaders in the villages; the number of dwellings; provisioning conditions; special local products; local class relations; whether there was a history of various kinds of struggle; and whether there were reactionary political organizations.

Judging from the research and investigation tasks assigned by Mao Zedong to the Military Geography Department and the staff reconnaissance groups, the content encompassed by military geography was extremely broad, extending even to matters of local politics, economics, and society, all of which fell within the scope of research and investigation of military geography. This likewise reflects the influence of Mao Zedong’s early geographic thought, holding that military geography encompassed a comparatively broad range of content, and that whatever touched upon regional differences in politics, economics, geography, and social conditions was a proper object of study for military geography.

Maps are the eyes of a commander, and Mao Zedong attached great importance to maps in making strategic decisions and directing operations. Zhou Enlai once said: in the years of war in the past, whenever he was together with the Chairman, the Chairman placed great importance on being thoroughly familiar with maps. The Chairman was extremely well versed in geography, and knew clearly the location of even small villages.

When the War of Liberation shifted from the stage of strategic defense to the stage of strategic offense, as Liu Bocheng and Deng Xiaoping led the main force of the Jin-Ji-Lu-Yu Field Army in preparing to enter the Dabie Mountains, Mao Zedong sent a telegram on July 30, 1947, stating: “Issue to every battalion commander and above one detailed map showing the county boundaries of the three provinces of Hubei, Henan, and Anhui; mimeographed copies will do. It would be even better if one copy could be issued to every company. Let all cadres understand the geographical environment.” This telegram fully reveals the importance Mao Zedong attached to maps. Whether or not a suitable map was available could affect the outcome of a campaign or battle. In the difficult years of war, obtaining a detailed and reliable map was extremely difficult; in light of the actual shortage of maps for operations at the time, Mao Zedong decided as early as 1932 to have surveying and mapping staff officers and survey teams assigned within the operations department of the Military Commission, responsible for surveying and drawing maps — including marching-route maps and topographic maps — and also responsible for the safekeeping of maps. Wherever they went, the staff responsible for this work would first put up a map for Mao Zedong, marking the situation of the war and the conditions of the enemy and ourselves on it in a timely manner, so as to provide Mao Zedong with a reliable basis for studying and analyzing the war situation and for formulating strategic policy and directing operations. Before Mao Zedong set out to fight his way across northern Shaanxi in 1947, he required his accompanying staff to prepare maps at a scale of 1:500,000 covering several major theaters and the country as a whole, and maps at a scale of 1:50,000 for the Northwest region; the maps alone required five pack animals to carry. Even after Liberation, reports submitted for his review sometimes had to be accompanied by maps. When the Heilongjiang Provincial People’s Committee submitted a report to the State Council in May 1955 concerning a forest fire, Mao Zedong instructed, “Have the General Staff draw a map and send it to me,” so that he could understand the geographical location where the fire had occurred. Among the reference works Mao Zedong used in his daily life, the ones he used most were maps of China, maps of the world, and historical maps of China.

Throughout the practice of guiding China’s revolutionary struggle, Mao Zedong consistently insisted on conducting geographical surveys and investigative research, understanding China’s actual conditions, concretely analyzing the laws governing regional differentiation in China’s geographical environment and the geographical characteristics of each different region, and formulating correct strategies, policies, and guidelines, thereby resolving a series of major and complex problems in China’s revolutionary war and in socialist construction.

Mao Zedong not only persisted himself in conducting geographical surveys and investigative research, but repeatedly urged cadres and the army to carry out investigations as well. Speaking at the Guangzhou Conference in 1961, Mao Zedong said: whenever one is troubled and at a loss for what to do, one should go and conduct investigation and research; once investigation and research have been carried out, the problem comes to light, and the problem is solved. The same is true of fighting a war: whenever there is no clear course of action, one should go and conduct investigation and research. He also cited the example of how he and Peng Dehuai, during the Red Army’s second counter-campaign against “encirclement and suppression,” spent an entire day surveying the terrain on Baiyunshan before settling on their tactics.

In directing operations, Mao Zedong paid very close attention to proceeding from the actual conditions of the battlefield, attaching importance to the influence and role of key areas on a campaign, and emphasizing the need to seize the pivotal regions affecting strategy and campaigns. A strategic pivot is the key that determines the overall course of a war, while a campaign pivot is the joint that determines the outcome of a campaign; both kinds of region are important links that play a decisive role in war.

In October 1935, when the main force of the First Front Army of the Chinese Workers’ and Peasants’ Red Army arrived at the Shaanxi-Gansu Soviet area at the end of the Long March, the Fifteenth Corps of the Red Army happened to be conducting its third counter-campaign against “encirclement and suppression.” At this time, Kuomintang forces, with five divisions, attempted to take advantage of the First Front Army’s newly having arrived in the Shaanxi-Gansu Soviet area to destroy both the Red Army and the Soviet area at one stroke. Under the strategic-geographic conditions prevailing at the time, if the Huluhe River, to the south of the Soviet area, had come under enemy control, the Red Army would have been confined to the area north of the Huluhe, which would have been unfavorable to our development of the Soviet area and expansion of the Red Army. At that time, whichever side, enemy or ourselves, controlled the Huluhe River would seize the key area, gaining an advantage for preserving itself and eliminating the enemy; and whether or not we could seize the Huluhe River became the decisive strategic pivot for turning the course of the campaign.

The Huluhe River rises in Gansu province in the west and flows east to join the Luohe River at Jiaohekou in Luochuan county, Shaanxi, a total length of more than 150 kilometers; its two banks are lined with undulating hills, while the river valley itself is low-lying and forms a narrow gorge, through which a major road runs alongside the river. Zhiluozhen is located in the middle reaches of the Huluhe, its terrain forbidding, and it was a place that armies had always had to contend for. Before the Battle of Zhiluozhen, Mao Zedong personally determined the operational plan and selected the battlefield, and also directed that cadres at the rank of regimental commander and above go to the ground to survey the terrain and draw topographic maps. Under Mao Zedong’s command, the Red Army seized Zhiluozhen, completely annihilating the surrounded enemy forces; in this engagement it annihilated in total one division and one regiment of Kuomintang forces, shattering the Kuomintang forces’ third campaign of “encirclement and suppression” against the Shaanxi-Gansu Soviet area.

In his remarks following the victory at Zhiluozhen, Mao Zedong pointed out: had it not been for the victory at Zhiluozhen, our development toward the south would have been constrained, and even the existing Shaanxi-Gansu Soviet area could not have been fully consolidated. Moreover, it was precisely the seizing of the strategic and campaign pivot that made this possible; without this condition, this victory could not have been achieved. He further said that without terrain reconnaissance and topographic mapping carried out by cadres at the rank of regimental commander and above, it would not have been possible to deploy forces so appropriately or to fight so brilliantly. Mao Zedong concluded by pointing out that in future operations it was essential to strive to “seize the strategic pivot in deploying a campaign, and seize the campaign pivot in deploying a battle.”

In the early period of the War of Resistance Against Japan, faced with the reality of the Japanese invading army’s incursion into North China, an important question for the Eighth Route Army, in order to accomplish the strategic task of guerrilla warfare behind enemy lines, was which area its forces should deploy to and fight in so as to bring their own strengths to bear and seize the strategic initiative. Mao Zedong analyzed the strategic-geographic situation at the time and concluded that the Eighth Route Army’s strategic deployment should rely on the mountainous terrain of Shanxi. Shanxi lay on the eastern edge of the Loess Plateau, ringed by mountains, its peaks rising one after another, its terrain extremely forbidding. Mao Zedong therefore held that Shanxi’s favorable geographical situation should be exploited to establish mountain base areas for the War of Resistance, in order to consolidate Shanxi, protect the Northwest, shield the Central Plains, dominate the Hebei plain, sustain the war effort in North China, and persist in protracted resistance. The key to consolidating Shanxi lay in firmly controlling the strategic pivot regions on which Shanxi’s security depended — the principal mountain ranges of Wutai, Guancen, Tai- hang, Taiyue, and Lüliang. The fate of Shanxi hinged on whether these pivotal regions could be held or were lost. The Eighth Route Army therefore deployed, relying on these principal mountain ranges, to the four corners of Shanxi, forming a strategic posture that would surround from all sides any enemy entering Shanxi, and placing our forces in a favorable strategic position. Under Mao Zedong’s strategic command, part of the 115th Division deployed to the northeastern Shanxi region centered on Wutaishan, the 120th Division deployed to the northwestern Shanxi region centered on the Guancen Mountains, the 129th Division deployed to the southeastern Shanxi region relying on the Taihang Mountains, and part of the 115th Division deployed to the pivotal Lüliang Mountains region in southwestern Shanxi. The Eighth Route Army’s three main forces, relying on the Wutai, Guancen, Taihang, and Lüliang mountain ranges, completed their deployment to the four corners of Shanxi, controlling most of Shanxi’s strategically vital ground and occupying a position of strategic initiative. This laid the foundation for our army’s victory in operations, and for the subsequent great expansion into North China.

In the deployment of campaign forces, how to place effective forces in the position most favorable to oneself requires a comprehensive analysis of the actual conditions of space and territory. In the early period of the War of Liberation, Mao Zedong scientifically analyzed the geographical areas, population, cities, and military forces controlled by the enemy and by ourselves respectively, and decided to shift from strategic defense to strategic offense, directing the war into Kuomintang-held territory, and deciding to send the Liu-Deng army group into the Central Plains. Since ancient times, in wars for control of All Under Heaven fought within China, whoever held the Central Plains region could win the empire. This was because the Central Plains had flat terrain and well-developed transportation, making it easy to strike out in all four directions, placing whoever held it in a favorable strategic position. The Liu-Deng army group’s unexpected thrust into the Dabie Mountains, a strategic move to take command of the Central Plains, threw Chiang Kai-shek’s overall plan into disarray, and favorably altered the course of the war.

During the War of Liberation, Mao Zedong, in choosing the direction of the decisive battle, comprehensively analyzed the geographical situation of the battlefields. In the War of Liberation, the question of which theater the first decisive campaign should begin in would affect the overall situation. After comprehensive analysis, it was concluded that the situation in the Northeast theater was most favorable to the Liberation Army, and Mao Zedong decided that the decisive battle should begin first in the Northeast theater. Under the strategic situation at the time, whichever side, enemy or ourselves, held the Northeast would occupy an extremely favorable position. The victory of the Liaoshen Campaign realized Mao Zedong’s strategic decision to “seal off the Chiang forces in the Northeast and annihilate them one by one.” It brought about the liberation of the entire Northeast, changed the strategic-geographic situation and the balance of military forces between the enemy and ourselves, and from this point on our People’s Liberation Army held the advantage in both quality and quantity; the million-strong army of the Northeast entering the Pass provided the conditions for liberating Beiping, Tianjin, and the whole of North China. Moreover, the entire Northeast became a reliable rear area for the nationwide War of Liberation, creating favorable conditions for achieving nationwide victory.

The choice of the primary direction of assault in a campaign was likewise related to geography. In organizing the three great campaigns, Mao Zedong analyzed the geographical environment, strategic situation, and balance of forces between the enemy and ourselves in each theater. In the Huai-Hai Campaign, Mao Zedong indicated that the East China Field Army’s primary direction of assault should be directed at the Huang Baitao army group in the Xin’anzhen area, while the Central Plains Field Army should be directed at Suxian, the strategic pivot of the Huai-Hai battlefield. In the Pingjin Campaign, Mao Zedong ordered part of the main force of the North China Liberation Army to strike first at Zhangjiakou, the military pivot through which Fu Zuoyi’s forces were withdrawing westward. The practice of these campaigns showed that, under Mao Zedong’s command, the choice of the primary objective of assault in a campaign not only secured victory in the first stage of the campaign, but also laid the foundation for victory in the campaign as a whole.

While simultaneously directing operations on several battlefields, Mao Zedong constantly sought to understand battlefield terrain conditions from his subordinates, working carefully with the commanders of each theater to study the enemy’s situation, our own situation, and the terrain, and formulating operational policies that accorded with the actual conditions of the battlefield. The decision to first take Jinzhou and then occupy the Liaoxi Corridor at the start of the Liaoshen Campaign in October 1948 was made only after fully taking terrain characteristics into account. The Liaoxi Corridor lay between the city of Jinzhou and Shanhaiguan, bordering the Liaodong Gulf on the east and backing onto the Songling Mountains on the west, roughly 185 kilometers long and 8 to 15 kilometers wide. With mountains at its back and the sea before it, hills rising and falling, and forbidding terrain, the corridor was an important passage linking the area inside and outside Shanhaiguan, and had always been ground that armies had to fight over. The Liberation Army’s occupation of Jinzhou both closed the gateway to the Northeast and severed the connection between the enemy forces in the Northeast and those inside the Pass, and strategically constituted a breakthrough through the center, isolating the Kuomintang forces on the two flanks of the corridor from one another. After Jinzhou was taken, the Military Commission had considered that it would be advantageous for the Northeast Field Army’s next battle to be against Jinxi and Huludao. The commanders of the Northeast Field Army, however, held that attacking Jinxi would be unfavorable, because enemy troop concentrations at Jinxi and Huludao were dense, the terrain narrow, leaving our forces no room to deploy, while the enemy could make use of existing fortifications to resist; the fighting would therefore not be resolved quickly. They proposed instead that the Military Commission strike at the Liao Yaoxiang army group, which was coming to relieve Jinzhou, at Zhangwu and Xinlitun. The Central Military Commission and Mao Zedong accepted this proposal and agreed to attack Liao Yaoxiang’s forces. This led to the famous Liaoxi Campaign, in which more than 100,000 enemy troops were annihilated.

In the second stage of the Pingjin Campaign, in order to block Fu Zuoyi’s forces from withdrawing by sea, Mao Zedong sent a telegram directing the Northeast Field Army to attack Tanggu. At that time, Fu Zuoyi’s forces numbered more than 200,000 in Beiping, more than 130,000 in Tianjin, and more than 50,000 in Tanggu. Mao Zedong and the Central Military Commission, wishing to spare the ancient capital and famous city, along with several million people, from the destruction of war, began by preparing to first take Tanggu, control the outlet to the sea, annihilate the smaller enemy forces, isolate the larger ones, and compel the enemy garrisons in Beiping and Tianjin to lay down their arms. Tanggu, located on the shore of Bohai Bay, about 45 kilometers from Tianjin, was an important port of North China and the only route by which Kuomintang forces in Beiping and Tianjin could reach the sea, but Tanggu’s terrain was unusual and unfavorable to the movement, deployment, and approach of troops. Faced with the Central Military Commission’s order to attack Tanggu, the Northeast Field Army decided to make a small-scale probing attack first. In this probing attack, although a few villages and towns and some salt-flat areas were occupied, the actual casualties suffered were considerable. One division attacked Haitan East Station, annihilating more than 700 of the enemy but suffering more than 600 casualties of its own. Another division, in coordination with a neighboring unit, took Xinhe township, northwest of Tanggu, annihilating more than 140 of the enemy while suffering more than 400 casualties. In light of this, Liu Yalou, Chief of Staff of the Northeast Field Army, together with the leaders and staff and training officers of the relevant columns, went again to survey the terrain, analyzing the enemy’s situation at Tanggu, the terrain, and the gains and losses of attacking Tanggu, and unanimously concluded that attacking Tanggu would not be worth the cost, and that taking Tianjin instead would be more advantageous for cutting off the escape route of enemy forces fleeing east from Beiping.

In light of the actual battlefield conditions, at 11:00 on December 29, 1948, the leadership of the Northeast Field Army sent a telegram to the Central Military Commission, reading as follows: “1. According to reports from our units near Tanggu on their reconnaissance of the terrain, all state that the terrain there is unfavorable for combat; apart from the western side, the area consists entirely of broad, open salt flats unsuited to fighting, crossed by numerous water channels, which cannot reliably be counted on to freeze even in winter (owing to the rise and fall of the tides), making approach difficult and the construction of fortifications inconvenient. Moreover, the enemy’s main position at Xingang is close to the shoreline docks, and our forces have no way of cutting off its line of retreat. Warships are stationed there, and the enemy could flee into them and withdraw at any time, making it very difficult for an attack on the two Tanggu positions to achieve the goal of annihilating the enemy. Furthermore, because of the open terrain and the obstacle of the water channels, our troop strength cannot be brought to bear, and casualties would be heavy for small gain, which would also inevitably delay the timetable of the Pingjin campaign. The units of ours near the two Tanggu positions all consider that shifting to an attack on Tanggu would not be worthwhile. 2. The units originally near the two Tanggu positions have for the most part already shifted west and arrived near Tianjin. 3. It is our view that, while our forces are for the present preparing to guard against a breakout by the Beiping enemy, since we have not yet attacked the two Tanggu positions, the enemy is for the most part unlikely to dare a breakout. Under these circumstances, we propose to use the strength of five columns to encircle Tianjin and prepare to attack it. Before we launch our attack, if the enemy attempts a breakout we will first strike the breaking-out enemy; if, by the time our preparations are complete, the enemy has not yet attempted a breakout, we will launch a general assault to annihilate the enemy forces in Tianjin. We await the Military Commission’s instructions by telegram.” (Mao Zedong’s Selected Military Writings, internal edition, p. 647.) Mao Zedong accepted this proposal, replying by telegram at 23:00 on December 29, 1948: “The decision to abandon the plan to attack the two Tanggu positions and to concentrate five columns in preparation to seize Tianjin is entirely correct.” This decision was of great significance for the smooth development of the war situation thereafter. In his strategic command, Mao Zedong was skilled at analyzing terrain and conducting broad research to understand battlefield terrain, basing his operational resolve on the actual conditions of the terrain, and displaying a superb art of strategic command.

On April 21, 1949, Mao Zedong and Zhu De issued the “Order to the Whole Nation for the Advance,” launching the Yangtze Crossing Campaign; in directing this campaign, Mao Zedong repeatedly looked into the hydrological and geographical conditions of the Yangtze River, and took care to formulate the campaign’s policy and the timing of its launch in light of the military-geographic characteristics of the Yangtze basin, bringing about a complete success in the crossing. The Chinese People’s Liberation Army breached the Yangtze defense line, beginning a great strategic advance of unprecedented scale to seize nationwide victory.

In his strategic command of this great advance, Mao Zedong likewise took command of the overall situation, analyzing the strategic-geographic situation across the country and the advantages and disadvantages of our army’s operations, and decided that the strategic steps to be carried out were to take East China first, then Central China and the Northwest, and finally South China and the Southwest.

The reason for first engaging in East China, viewed from the standpoint of military geography, was that the East China region was the core area of the Kuomintang government; occupying Nanjing and Shanghai, China’s largest city, would deal a shattering blow to the enemy’s stronghold and boost the morale of the people. Moreover, once our forces controlled East China’s coastline and its important ports, this would prevent enemy forces from escaping by sea. The victory of the Yangtze Crossing Campaign brought about the destruction of the Kuomintang’s largest military force south of the Yangtze, and the fall of Nanjing marked the demise of the Kuomintang’s Nanjing government, giving the People’s Liberation Army a clear advantage in military strength. Mao Zedong, promptly adapting to the changed strategic-geographic situation, decided that in the stage of strategic pursuit, the previous pattern — in which our forces, when in a position of relative weakness, had occupied the countryside while the enemy held the cities — should be changed to one of taking the major cities and transportation arteries first, and the vast countryside afterward. This was because, by this time, Kuomintang troop strength was limited, and could only be deployed around major cities and transportation arteries, no longer able to attend to the vast countryside. In order to annihilate the enemy’s effective strength, our forces had to destroy the enemy’s strategic and campaign defense lines centered on the major cities. At the same time, our forces’ occupation of the major cities and transportation arteries was also more conducive to strengthening our capacity for material supply and our operational mobility. Mao Zedong therefore pointed out: in the various localities of the South, the People’s Liberation Army would take the cities first and the countryside afterward. This differed from the earlier pattern of first taking small and medium-sized cities and the vast countryside, and only afterward seizing the major cities.

In response to the enemy’s efforts to avoid a decisive engagement with us, and the possibility that it might flee abroad from the Southwest, Mao Zedong, on the basis of the geographical conditions of China’s Southwest and South China regions, decided to employ operational forms of great division, great outflanking, and great encirclement to close in around the enemy, striving for complete annihilation and allowing no one to slip through the net. In a telegram to the campaign commanders, Mao Zedong stated: “Against Bai Chongxi and all enemy forces in the Southwest, our policy is to make great outflanking movements everywhere, thrusting deep behind the enemy’s lines, first completing the encirclement, and only then turning to fight.” Guided by this operational principle, our forces made bold thrusts, disregarding the fatigue of continuous operations, overcoming difficulties of inadequate logistical supply and unfamiliar climate, and carried out great division, great outflanking, and great encirclement against the remnant Kuomintang groupings, annihilating them one after another in the space of just three months.

The Hainan Island Campaign was a large-scale amphibious offensive campaign. Mao Zedong instructed the campaign commanders: “Amphibious operations are entirely unlike any operations our army has previously undertaken; it is essential to pay attention to the tides and the wind direction, to concentrate enough shipping to carry the entire strength of at least one army in a single crossing, to carry more than three days’ provisions, to land in the face of the enemy, and to establish a firm beachhead; I also hope you will consult with Su Yu about the full experience of the Kinmen amphibious operation, so as to avoid repeating its setback.” Guided by Mao Zedong’s instructions, the amphibious forces, relying on the support of the people, gathered provisions and boats, ascertained the maritime hydrological and meteorological conditions, and, in coordination with the Qiongya Column and the people of Hainan Island, at one stroke destroyed the enemy’s three-dimensional defenses and achieved a successful crossing.

From the Nanchang Uprising to the seizure of nationwide political power, Mao Zedong led the Chinese people through twenty-two years of arduous struggle. The practice of this war demonstrated that Mao Zedong’s superb art of strategic command and his rich knowledge of military geography were closely bound up with his skill in formulating strategic policies and operational plans that exploited strengths and avoided weaknesses, in accordance with China’s geographical environment. The content of Mao Zedong’s military-geographic thought is exceptionally rich, and both his theory of the strategy and tactics of people’s war and the practice of the wars he directed demonstrate that Mao Zedong was able to make full use of the favorable aspects of the geographical environment while overcoming its unfavorable influences, in order to win victory in war. Mao Zedong’s military-geographic thought still carries important guiding significance for modern warfare, and it is one that we ought to study and carry forward well.





Chapter 4 Strategic Geography

Strategic geography studies the relationship between war and the geographical environment and the laws governing it, as well as the influence of the geographical environment on the formulation of military strategy. The geographical environment is the stage of war; every war is fought within a given space. From ancient times to the present, every military activity has been constrained and influenced by the geographical environment; even as scientific and technological progress has expanded the scope of human military activity from the land to the sea, the air, and outer space, and as humanity has continually conquered nature and overcome the unfavorable effects of the geographical environment, it has still not been possible to escape the influence of the geographical environment entirely — human military activity remains constantly influenced and constrained by the surrounding geographical environment. Through its influence on military activity, the geographical environment either accelerates or delays the course of a war’s development. In order to prepare for and win wars, it is necessary to study the close relationship among the formulation of military strategy, the direction of war, and the geographical environment.


Section 1 The Influence of the Geographical Environment on War

War is a planned, organized act of violence carried out by opposing sides for given political and economic ends. Economics is the material foundation of war, and the defense or seizure of economic interests is the fundamental motive force behind war. Because of the policies of imperialist aggression and the power politics of hegemonism, every continent of the world has been left with a great many territorial and ethnic-and-religious problems, and these have become important instigating factors of war. Most of the more than two hundred local wars that have occurred since the end of the Second World War have had this kind of background. With the evolution of the world’s political map — and especially since the disintegration of the Soviet Union and the great upheavals in Eastern Europe — ethnic conflicts, religious disputes, territorial disputes, and historical grievances that had previously been suppressed during the period of US-Soviet rivalry for supremacy have erupted, and in the hotspot regions stretching from the Balkans to the Middle East in particular, wars and military conflicts have continued unabated, showing an ever-expanding tendency rather than any sign of subsiding.

At present, the causes underlying the local wars and military conflicts occurring throughout the world are, to a greater or lesser extent, related to geographical factors. Most of these war-inciting factors are the bitter fruit of imperialism’s pursuit of colonialist policies. For example, the borders of quite a few European countries after the war were drawn on the basis of the Yalta Agreement. After the disintegration of the Soviet Union, the upheavals in Eastern Europe, and the overturning of the Yalta system, the world’s political map underwent enormous changes, leaving behind a great many territorial and ethnic problems. The borders and ethnic problems of Africa are likewise tangled and complex. Thus, surveying the more than two hundred local wars that have occurred since the war, most are directly or indirectly related to geographical factors. Among these, changes in territory and the drawing of borders, ethnic and religious conflict, and contests over strategically vital ground and strategic resources are all objective causes of contemporary local wars. The 1991 Gulf War originated in the territorial and border dispute between Iraq and Kuwait; Iraq’s annexation of Kuwait provoked an extremely strong reaction from the United States and other Western countries, who were mainly concerned that Iraqi control of the Gulf’s major oil-producing region would affect the West’s access to petroleum resources, and it was for this reason that war was launched against Iraq. This war was the largest-scale modern war to occur since the end of the Second World War, the first to make large-scale use of high-technology weapons, and it marked the arrival of the age of high-technology warfare. In essence, this great clash of arms was a war over oil.

The causes of local wars are sometimes related to a variety of geographical factors. For example, the Falklands War between Britain and Argentina was a comparatively large-scale modern war that broke out in the South Atlantic after the war. It began on April 2, 1982, and ended on June 14, with roughly 45,000 troops on both sides taking part. The war was fought over sovereignty of the Falkland Islands, South Georgia, the South Sandwich Islands, and their surrounding waters. The Falklands lie roughly 500 kilometers southeast of Argentina, are made up of 346 islets, cover an area of 11,800 square kilometers, have a population of about 2,000, and lie roughly 13,000 kilometers from mainland Britain. When Argentine forces landed on the islands, Britain did not hesitate to mount an expedition of many thousands of kilometers to fight Argentina and retake the islands. Its geographical considerations were as follows: the Falklands guard a key sea route between the South Atlantic and South Pacific, and occupy an important strategic position; in both world wars, Britain had used the islands as a naval base. The Falklands are also comparatively close to the Antarctic continent, and serve as a forward base and supply relay point for Antarctic exploration and scientific research. The waters near the Falklands hold rich reserves of oil, natural gas, and marine resources. The overwhelming majority of the Falklands’ inhabitants are descendants of British settlers, and this ethnic factor was likewise one of the motivating causes behind Britain’s determination to retake the islands.

Territorial change and border disputes were an instigating factor behind many local wars in the postwar years, and this phenomenon has been widespread throughout the world. Territorial and border questions have frequently been intertwined with complex ethnic and religious conflicts, giving rise to one local war after another. The territorial and border disputes existing in today’s world are for the most part bilateral, that is, occurring between two sovereign states — as with the Ogaden War between Somalia and Ethiopia in the 1970s, and the Somalia-Ethiopia war of the 1980s. There are also multilateral disputes, such as the four Arab-Israeli wars fought between the Arab states of the Middle East and Israel, wars whose background was steeped in territorial and border disputes and ethnic-religious conflict.

The Middle East is one of the hotspot regions of today’s world; ever since the Second World War, this region has been beset by crisis and unceasing turmoil. The four Middle East wars between the Arab states and Israel, the eight-year Iran-Iraq War, and the 1991 Gulf War all took place in this region. These wars have had various internal and external causes, but territorial, ethnic, and religious conflicts are the internal causes of the Middle East’s turmoil and instability, while the region’s important strategic position and abundant petroleum resources — which have made it a target of contention and expansion for the superpowers — are the external causes of these wars. The Middle East lies at the junction of the three continents of Europe, Asia, and Africa; it is a maritime and land crossroads connecting east, west, south, and north, and is also the world’s largest oil-producing region, giving it global strategic significance. The Middle East is the birthplace of the three great religions of Judaism, Christianity, and Islam, and religious conflict there is exceptionally pronounced. Since ancient times, the Middle East has been a meeting place for the economies and cultures of the peoples of East and West, and long, continuous population movement and mixing have given rise to extremely complex ethnic conflicts there, chiefly the opposition between Arabs and Jews, between Persians and the Kurds and the majority ethnic groups of the countries in which they reside, between Turks and Persians, and between Greeks, Armenians, and non-Arab peoples.

The Arab-Israeli dispute has persisted for more than forty years, making it the longest-running regional dispute of the contemporary era. The wars sparked by this dispute have flared up and subsided intermittently, and their core issue is the question of territory. In the first war of 1948–1949, Israel succeeded in expanding its territory, adding 7,000 square kilometers. In the 1956 Suez War, Israel occupied Egypt’s Sinai Peninsula before withdrawing its forces. In the Third Middle East War of 1967, Israel fought against Egypt, Syria, and Jordan, occupying the Sinai Peninsula, the West Bank of the Jordan River, the Gaza Strip, and the Golan Heights; from this point on, Israel occupied more than four times the territory it had held in 1949. In the Fourth Middle East War of 1973, Egypt and Syria fought against Israel in an attempt to recover their lost territory, but did not succeed. Deep-rooted ethnic and religious conflicts likewise lay behind the Arab-Israeli wars. Over more than forty years, Israel’s occupation of the land of many Arab countries has caused large numbers of Palestinian Arabs to lose the land on which their ancestors had lived for generations, sowing seeds of hatred between Jews and Arabs, and giving rise to a series of conflicts and local wars that have brought grievous suffering to the peoples of the countries of the Middle East.

With the upheavals in Eastern Europe and the disintegration of the Soviet Union and Yugoslavia, the world’s political map has undergone major changes since 1989. The Soviet Union splintered into fifteen independent states, and Yugoslavia split into five, leaving behind a great many territorial, border, ethnic, and religious problems, causing the situation in Eastern Europe and Central Asia to become turbulent, with wars burning on unabated, making it a new hotspot region of the world.

The former Yugoslavia, located on the Balkan Peninsula, was home to more than twenty ethnic groups, of which eight were the principal ones, divided by ethnicity into six republics and two autonomous provinces. The relations of interest among these eight ethnic groups were tangled and complex, and there existed a great many contradictions in politics, economics, military affairs, ethnic relations, and the drawing of territorial boundaries. On the basis of ever-increasing centrifugal forces among the ethnic groups, five states — Slovenia, Croatia, Macedonia, Bosnia and Herzegovina, and the Federal Republic of Yugoslavia — declared independence one after another beginning in 1991. In the course of gaining independence, the armed forces of the former Yugoslav People’s Army fought armed conflicts successively with Slovenia and Croatia, causing tens of thousands of deaths, more than 100,000 wounded, and 800,000 refugees. At present, the fiercest fighting is the civil war in the Republic of Bosnia and Herzegovina, where the Serb, Croat, and Muslim peoples are still fighting fiercely for territory. Since war broke out in this country in April 1992, more than ten thousand people have died, more than 30,000 have been wounded, 1.3 million have become refugees, and losses have already reached more than 100 billion dollars. The war in Bosnia has drawn intense international attention; the United Nations has dispatched peacekeeping forces and established a no-fly zone over Bosnia prohibiting military flights, but the fighting continues unabated to this day.

The disintegration of the Soviet Union at the end of 1991 likewise left behind a great many ethnic, religious, and territorial-boundary conflicts. Several wars have already broken out both before and after the disintegration of the Soviet Union. The armed conflict between Azerbaijan and Armenia over the disputed territory of Nagorno-Karabakh, for instance, has already persisted for four years, causing several thousand deaths. Sharp contradictions exist between the two countries over the question of territorial ownership and over ethnic and religious issues, and the fighting continues to this day. In addition, armed conflicts have also broken out between Russia and Moldova, and between Russia and Georgia, over questions of territorial ownership and ethnic conflict.

With the retreat of the former Soviet Union’s power from the African continent, the wars whose background lay in US-Soviet rivalry and intervention have tended to ease and resolve, but the tribal, ethnic, territorial-boundary, and religious conflicts left behind by the original colonial rule in Africa have become increasingly prominent. Combined with years of continuous drought and poor harvests, the pressure on the environment has grown ever greater, and natural disasters and human calamities alike have kept the African continent in constant turmoil, with wars and conflicts erupting one after another. Somalia, for example, has suffered persistent drought since the end of 1989, causing a sharp decline in food production and extreme difficulty in obtaining drinking water for people and livestock. Meanwhile, disputes among Somalia’s three main tribal groups have continued unabated; from early 1991 to April 1992, Somalia’s civil war and drought caused at least 100,000 deaths, and of the country’s population of nearly ten million, 4.5 million faced the threat of famine, while the turmoil has forced more than a million people to flee to neighboring countries. The neighboring countries of Ethiopia, Sudan, and Kenya have likewise found themselves caught up in turmoil and famine.

Postwar local wars have also often broken out between countries that are geographically adjacent, or between countries located close to one another, because, compared with countries located far apart, neighboring countries have a higher frequency of contact. In addition, neighboring countries also tend to have more historically inherited conflicts. Several of China’s wars of resistance against aggression since 1949 have likewise arisen from the invasion or occupation by neighboring countries of territory inherently belonging to China — as with the Sino-Indian border, Zhenbao Island, the Xisha (Paracel) Islands, the Sino-Vietnamese border, and the Nansha (Spratly) Islands, involving self-defense counterattacks or retaliatory operations. But we must also recognize that geographical factors are only one of the causes of war, and that the causes of war are often a combination of multiple factors intertwined together. War, in the final analysis, is still waged for political and economic interests, and the contest for a favorable geographical environment likewise serves those same political and economic interests.

The geographical environment influences a country’s strategic position and military strategy. A country’s territory, population, and natural resources are the natural preconditions for its national defense capability. Territory and natural resources are the foundation on which a nation and a country depend for survival and development, and are likewise the foundation for building up national defense capability.

Population is the most basic factor of combat power and productive power; without a sufficient population, productive power and combat power would have no basis to speak of. The geographical environment is therefore the foundation making up a country’s strength, and is an important component of a country’s power and war potential, exerting a substantive influence on the course and outcome of war.

A country’s geographic position, territorial area and shape, distinctive natural-environmental features, the size and distribution of its population, its resources and economic conditions, its transportation and communications, and its ethnic composition, among other geographical factors, directly influence its military strength and the formulation of strategy. Strategy is the overall plan guiding a war as a whole. Both sides in a war strive to defeat the other using whatever military force and other means are at their disposal. The balance of forces between the two sides and the natural and human conditions of every war are different in each case. In order to achieve the goal of victory in war, the analysis of the strategic environment, the preparation for war, and the conduct of war can none of them dispense with an understanding and analysis of the geographical environment. Engels held, in “Mountain Warfare, Past and Present,” that “offensive strategy, like defensive strategy, is equally determined by terrain.” The military strategy of Western countries has been deeply influenced by the strategic-geographic thought of geographers and military theorists such as Mahan, Mackinder, Douhet, Clausewitz, and Jomini. China’s older generation of revolutionaries, including Mao Zedong, attached great importance to the analysis and application of geographical factors in the practice of guiding China’s revolutionary war. During the War of Resistance Against Japan, Mao Zedong analyzed the geographical similarities and differences between China and Japan, and, combining this with analysis of other factors, arrived at the conclusion that Japan would certainly be defeated, that China would certainly be victorious, and that the war would be a protracted one, whose course would be divided into three stages: strategic defense, strategic stalemate, and strategic counteroffensive. The course and outcome of the war confirmed the scientific validity and correctness of Mao Zedong’s foresight. One of the important bases for this was that China possessed a vast territory and abundant resources and a huge population, while Japan was a small country with insufficient manpower, material resources, and financial strength. After Liberation, China’s military strategy was one of active defense; the favorable conditions for China’s pursuit of a strategy of active defense are its vast territory and abundant resources, its huge population, and its complex terrain and rich resources, giving it a vast battlefield for waging people’s war, ample room to maneuver, and extremely great war potential.

Since 1989, the world’s strategic map has undergone major changes, and the changed geographical environment has led many countries to reformulate their military strategies. The United States, on the basis of its changed geostrategic environment, has shifted the focus of its military strategy from countering the global threat posed by the Soviet Union to focusing primarily on regional threats. The basis for such a major shift was the disintegration of the Soviet Union and the abolition of the Warsaw Pact; the Soviet Union, once the United States’ foremost adversary, had become fifteen new states on the international scene. It was precisely this change in the US-Soviet relationship that placed Iraq in a position of isolation on all sides during the Gulf War.

Modern war is a competition of comprehensive national power, and geographical factors play an important role in this competition; in war, whichever side of the belligerents possesses the greater national power is the side more likely to achieve victory. Although the development of science and technology can overcome the obstructing effects of the geographical environment, certain weapons and equipment are still influenced by the geographical environment, and the geographical environment still exerts a certain influence on the course and outcome of war.

The Gulf War ended in Iraq’s defeat. This war marked the arrival of a new technological age. Making use of advanced weapons and equipment and high technology, the United States achieved complete superiority in space, possessing command of the sea and command of the air, along with the support of space-based military facilities; the broad, flat terrain of the Gulf theater was also favorable to air operations, and strategic bombing inflicted heavy losses on Iraq’s military and economic infrastructure. The US Department of Defense likewise held that this war had a special character, and that victory had been achieved by fighting under a particularly favorable geographical environment. Iraq’s geographical disadvantages, by contrast, were numerous, chiefly manifested in the following points: ① Its political-geographic environment was unfavorable. Iraq bordered six countries, and had good relations with only Jordan, while remaining in a state of hostility with the other five. After invading Kuwait, it also lost the sympathy of the Arab states and most Islamic countries, faced economic sanctions from more than 120 countries internationally, and fell into complete political and economic isolation. There also existed ethnic and religious sectarian conflicts within the country. ② Its natural geographic environment favored the attacker and disadvantaged the defender. Iraq’s terrain is higher in the northwest and lower in the southeast, and most of it is plains lying below 100 meters in elevation. The southern part of the country, which served as the battlefield, consists of flat desert terrain. This kind of terrain was favorable to the rapid maneuver of armored forces and to strikes by air power. ③ Its economic-geographic environment was likewise extremely unfavorable. Iraq’s economy is dominated by oil; the eight-year Iran-Iraq War had constrained its economic development, it had few outlets to the sea and a short coastline, and once its main oil pipelines running through neighboring countries to the Mediterranean and the Gulf were cut off, its economy fell into difficulty as well. The United States, meanwhile, assembled a multinational force made up of thirty-eight countries, and launched its attack on Iraq on January 17, 1991, lasting 42 days until it ended on February 28, achieving the strategic goals of a swift, decisive victory, annihilating Iraq’s effective military strength and liberating Kuwait, while Iraq’s strategic aim of fighting a protracted war to hold on to Kuwait was not realized. The course and outcome of the Gulf War resulted from the combined effect of a variety of factors — political, diplomatic, economic, military, and technological — among which geographical factors also played an important part.

The influence of the geographical environment on preparation for war. Preparation for war is the foundation for the conduct of war; the quality of this preparation directly affects whether a side is active or passive in the war, and whether it achieves victory or suffers defeat. Preparation for war must proceed from actual geographical and other conditions, directed at the anticipated battlefield and enemy. Among the tasks involved, establishing and developing a military-geographic intelligence system, and surveying and mapping national territory and waters and areas of potential operations, are among the contents of war preparation. Before and during the course of the Gulf War, both belligerents attached great importance to geographical preparation. Before the war, Iraq extensively gathered military-geographic intelligence on Israel, Saudi Arabia, Syria, and other countries, and produced detailed maps of Kuwait and its surrounding area. The United States, for its part, had begun military-geographic research on the Gulf region as early as the 1960s; before the Gulf War, it analyzed the natural factors of the Gulf region’s landforms, climate, hydrology and geography, soil, vegetation, and geology, along with human factors such as territory, ethnicity, religion, and culture, gathering and compiling all manner of military-geographic materials. The US Department of Defense stated in its report that surveying, mapping, and the charts produced through geodetic survey were of vital importance to the target designation, planning, and conduct of Operations Desert Shield and Desert Storm. Various forms of image intelligence obtained from American, foreign, and commercial sources helped meet the above requirements. Initially the airlift priority given to the charts was too low, and they could not adequately support the forces being deployed; Central Command raised the airlift priority of the charts to the same level as medical supplies, thereby resolving this problem. Geodetic satellites, positioning satellites, and a number of reconnaissance satellites were also successively launched, to monitor and reconnoiter the geographical environment and important targets in the theater, and to photograph a great quantity of imagery. The US Defense Mapping Agency produced more than 12,000 new or revised maps, reproduced more than 116 million maps, along with tens of thousands of image maps. The agency used previously archived original material to produce three-dimensional digital terrain models and terrain-matching maps, used for the launch of more than 280 Tomahawk cruise missiles during the Gulf War. Many of the maps provided by the US Defense Mapping Agency were maps that had already been prepared in advance, and were revised on the basis of previously archived geographical data. Because desert terrain changes comparatively quickly, specialized surveying and mapping units were also dispatched during the war, trekking across the desert every day to conduct surveys, obtaining the most up-to-date geographical information to re-survey and correct the original topographic maps and keep the maps current. The practice of the Gulf War showed that the United States’ preparations in military geography were thorough, and played an important role in the formulation of war plans and in command.

The geographical environment is a basic condition for all military activity. In modern warfare, the natural and human-geographic factors of the battlefield have a clear influence on the training and combat operations of troops and on the use of weapons and equipment. Those directing a war must understand the strategic significance and the campaign-and-tactical value of the geographical environment of the theater, analyze the structure of the natural geographical environment and the influence of terrain on both belligerents, and take whatever action is necessary to transform the natural environment in order to accomplish their objectives. The natural environment of a battlefield is highly varied and displays marked regional differences, giving rise to distinctive operational environments — such as mountainous terrain, jungle terrain, desert, cold regions, and island environments — which influence the course and outcome of a war.

Generally speaking, operations conducted in desert environments tend to make it comparatively easy to achieve the goal of a swift, decisive victory. For example, the desert terrain and climate of the Gulf region were well suited to precision strikes from the air; the flat terrain exposed Iraqi vehicles, and operating in the desert required uninterrupted logistical resupply, with the personnel and vehicles engaged in logistical resupply also readily vulnerable to air power. This particular operational environment was extremely favorable to air offensives, and the 38 days of intense aerial bombardment carried out by the multinational force against Iraq greatly accelerated the course of the war.

Operations conducted in complex natural environments generally find it more difficult to achieve the goal of a swift, decisive victory, especially in countries with a certain geographical extent that are dominated by mountainous and jungle terrain. The United States’ war of invasion in Vietnam lasted fourteen years, and employed every kind of modern weapon and equipment short of the atomic bomb, committing a total of 660,000 troops; it was the longest-running modern local war of the postwar era, and its outcome ended in American defeat. The Soviet Union’s war of invasion in Afghanistan lasted nearly ten years, and likewise ended in defeat. The territorial extent of the countries the United States and the Soviet Union fought against in these two wars did not differ greatly from that of Iraq, but mountainous and plateau terrain respectively accounted for four-fifths of the territory of both countries. In both cases, the military and civilian population made use of favorable geographical conditions to wage protracted guerrilla warfare, defeating the invading aggressor. In Vietnam, where 80 percent of the territory is mountains and highlands, and tropical jungle covers half the total area, for the modern- ly equipped American forces, it was extremely difficult to bring their combat power — especially their firepower and mobility — fully to bear. For the poorly equipped Vietnamese forces, by contrast, this was precisely a place where they could flexibly exploit every kind of favorable geographical condition their own country offered, avoid the strengths of the American forces, and bring their own combat power into play. Centered on base areas dispersed across a vast area, Vietnamese forces made use of outstanding mobility on foot in mountainous terrain and reconnaissance capability, harassing American forces everywhere through flexible, mobile dispersal and concentration. In terms of their strategic intentions, both the American and Soviet invasions sought a swift resolution, yet both ended up as protracted wars; one of the reasons for this was the role played by the geographical environment.

The development of weapons and equipment must also adapt to the natural environment; that is to say, even high-technology weapons are still subject to the influence of the geographical environment. The development and use of American weapons systems has mainly taken place in the temperate zones of North America and Europe, and their weapons systems therefore possess a regional character, and in the desert regions of the Middle East, the regional weaknesses of these weapons systems were exposed. The performance of American weapons systems was affected by the desert climate and terrain, and military technology possesses a regional character; in order to resolve maintenance problems in the desert environment, the United States improved and modified certain weapons systems. For example, heat shields and armor plating were installed on tanks, and an optical improvement program was implemented, thereby raising tanks’ fire protection, survivability, and lethality. Helicopter engines were also modified. The naval vessels China imported from the Soviet Union in the 1950s were likewise ill-suited to the natural environment of China’s coastal waters, and many instruments, equipment, and weapons systems proved prone to damage, because these vessels had been designed for the climatic conditions of the Soviet Union’s northern waters; the natural environment also directly determines the design and development requirements of military technology, with climate and terrain being the factors that exert the greatest influence. For example, the design of various armored vehicles must take account of undulations in terrain, while differences in climate have a direct influence on weapons performance. Because of the extensive use of electronic technology, high-technology weapons and equipment place more stringent demands on their operating environment, exposing a fragility and susceptibility to damage, and because the natural environment of a battlefield varies enormously from place to place, it cannot possibly provide an ideal operational environment. The effectiveness of high-technology weapons and equipment is therefore constrained by the natural environment. The sand, dust, and high temperatures of the Gulf region affected, to varying degrees, the precision and stability of weapons systems there. The US Department of Defense likewise held that, in the harsh desert environment, still greater effort was needed to maintain sophisticated equipment.

An army must train in a targeted way in order to strengthen its combat power, and high-quality military personnel need a broad background knowledge of geography. In order to meet the needs of American forces for global operations and overseas deployment, the United States Military Academy at West Point has established a dedicated Department of Geography and Computer Science, offering more than thirty courses in physical geography, human geography, cartography, and regional geography, training specialized military-geographic personnel and operational commanders for service in the armed forces. Before deploying to the Gulf theater, most American units underwent high-quality training in simulated desert battlefield environments at various training centers, with some training exercises being even more grueling than actual combat in Iraq. Today, countries throughout the world generally attach importance to organizing training and exercises based on the geographical environment of anticipated theaters of operation. China likewise attaches importance to training for combat in mountainous terrain, jungle terrain, waterlogged paddy-field terrain, and cold regions, determined on the basis of the possible future battlefield environment and China’s own geographical characteristics.

Modern warfare can also have a significant impact on the environment. The use of various kinds of modern weapons and equipment can cause environmental pollution and add to environmental pressures. There is also deliberate, man-made destruction, as when Iraq set fire to oil wells during the Gulf War, causing severe damage to the environment. American forces made extensive use of defoliants during the war of invasion in Vietnam, causing severe damage to Vietnam’s forests and vegetation.

The influence of the geographical environment on modern warfare is multifaceted, but geography is only one of the various factors influencing the causes, course, and outcome of war, and moreover the influence of the geographical environment on war can be understood and changed; it is therefore not a decisive factor. The decisive factor in the outcome of war is people, not material things, and only with a correct understanding of this can one exploit favorable conditions and avoid unfavorable ones, and achieve victory in modern warfare.



Section 2 The Influence of the Geographical Environment on Strategy

The geographical environment is an important basis for the formulation of strategy. Strategy is the overall plan that guides a war as a whole — that is, the policies, tactics, and methods for preparing for and conducting war that those directing a war formulate and adopt, in accordance with the laws of war, in order to achieve the political and economic goals of the war. War is the highest form of the conflict of contradictions among states, nations, classes, and political groups — that is, armed struggle. Both sides in a war strive to defeat the other using whatever military force and other means are at their disposal. The balance of forces between the two sides and the conditions of the natural geographical environment differ in every war; in order to achieve the goal of victory in war, the questions that strategy must study and resolve chiefly include: analysis of the domestic and international situation, and analysis of the military, political, economic, geographic, and scientific-technological factors of both belligerents; the formulation of strategic policy; the division of theaters of operation; the building of armed forces; the construction of the strategic rear; and judgments about the timing and location at which war might break out — a whole series of questions whose correct resolution can none of them dispense with an understanding and analysis of the natural geographical environment. The formulation of strategy is closely bound up with a country’s natural geographical environment — its geographic position, landform features, climate type, the characteristics of its river systems, the size of its area, the shape of its territory and its maritime and land border configuration, and the distribution of its population, resources, and transportation.

Military strategists throughout history, in China and abroad alike, have without exception attached importance to the influence of the geographical environment on strategy. Of the thirteen chapters that make up the famous work of the ancient Chinese Spring-and-Autumn-period strategist Sunzi, The Art of War, three chapters — “Terrain,” “The Nine Kinds of Ground,” and “Marching the Army” — are devoted specifically to discussing the relationship between the geographical environment and military action, and this subject is likewise touched upon in the other chapters. At the very outset of The Art of War, Sunzi proposes that the direction of war must take into account five factors: the Way, Heaven, Earth, the Commander, and the Method — among which “Heaven means yin and yang, cold and heat, and the constraints of timing; Earth means far or near, difficult or easy, expansive or confined, and fatal or tenable terrain.” The two factors of Heaven and Earth are, in effect, the natural geographical environment. Sunzi further states: “Terrain is an aid to the army. Assessing the enemy to determine victory, calculating dangers and distances — this is the way of the superior general. One who knows this and wages war will surely be victorious; one who does not know it and wages war will surely be defeated.” These views of Sunzi’s remain sound maxims even in the warfare of today. The Art of War is regarded as the foundational work of military geography and strategy. The “sea power theory” put forward by the American Mahan, on the basis of the relationship between sea and land and the characteristics of the maritime geographical environment, exerted an important influence on the naval strategy and naval construction of the capitalist countries. The Italian Douhet, on the basis of the distinctive features of Italy’s natural geographical environment and the actual emergence of the airplane, proposed that the sky would soon become a battlefield, and established the theory of “command of the air,” becoming the first strategist to systematically expound on the building and conduct of air forces; his strategic thought of victory through air power has had a far-reaching influence, and in the practice of the Gulf War, the large-scale aerial bombardment of Iraq by American and allied forces was closely connected with the strategic theory formulated by the United States drawing on Douhet’s thinking. The Briton Mackinder, on the basis of the relationship between land and sea across the surface of the globe and the basic characteristics of the Eurasian-African continent, put forward the “Heartland Theory,” and is regarded as a representative figure of “land power theory”; his theory has had an important influence on the strategy of the United States and NATO. The Swiss theorist Jomini and the German theorist Clausewitz are famous Western strategic theorists who both attached great importance to the geographical environment, treating it as an important factor to be considered in the formulation of strategy; their famous works The Art of War and On War contain chapters devoted specifically to discussing this subject.

The Encyclopedia International, published in the United States in 1978, holds that strategy involves the application of geography in the military sphere. Strategy is the application of geography, in its broadest sense, to military affairs. Because strategy is determined by geographical factors, it changes only when humanity takes a great step forward in overcoming geographical obstacles. The Naval Strategy, published by the US National Defense University in 1985, holds that sea power has never referred merely to naval vessels; it has always referred to the sum of weapons, facilities, and the geographical environment, and it is this that enables a country to control sea lines of communication in war. Because operations at sea are constrained and influenced by the geographical environment in ways different from operations on land, each having its own distinctive characteristics, geography is held to be “the pillar of strategy.” Without careful study of maps and other geographical factors, one cannot understand naval strategy or the various capabilities that support it. Without a suitable map, quantitative comparison is impossible. The geographical environment must be fully taken into account in the deployment of forces. A country’s geographical characteristics have an enormous influence on maritime strategy — for example, whether the country possesses good harbors for building naval bases, its position relative to important straits and sea lanes, its relative position with respect to potential allies and adversaries, and the shape of its coastline, the distribution of its islands, its harbors, undersea topography, and the hydrological and meteorological characteristics of the surrounding seas, must all be given full consideration. Distance is the basis for considering every strategic question; for example, in carrying out training and operational missions at sea, distance must be taken into account — how long a voyage will take, and the time needed to reach a given position and the question of logistical support, can none of them be considered without taking spatial distance into account. Geographical factors are extremely important to the formulation of strategy; in preparing for and conducting war, the calculation of operational timing, space, and the forces to be committed can none of them dispense with the analysis of geographical factors.

American military strategy has been deeply influenced by geographical factors; the theories of the bourgeois geopolitical theorists Mahan, Mackinder, Douhet, and Spykman have all, to varying degrees, influenced the formulation of American strategy. The United States considers itself to be essentially an “island” nation, with more than 60 percent of its borders consisting of coastline. Although it borders neighboring countries directly to both its north and south, these countries have never posed a threat to American national security. Moreover, the United States considers that its greatest potential enemies lie overseas rather than on its own soil, and that the great majority of American foreign trade has likewise always taken place overseas rather than on the American mainland. For most of the present century, therefore, the United States has regarded maritime strategy as its greatest hope for guaranteeing national defense; to ensure prosperity in peacetime and victory in war, the United States has needed to control the seas. And controlling the seas in turn requires a navy of enormous scale and suitable overseas bases. The United States holds that geographical factors carry a lasting and far-reaching significance in the formulation of strategy. The principal goal of American military strategy after the war was to contain Soviet power within the geographical boundaries that had taken shape by the end of the Second World War; it regarded the strategic contest with the Soviet Union as a conflict between empires, whose ultimate goal was global hegemony — that is, preventing the Soviet Union from controlling the Eurasian continent. Under conditions of strategic nuclear parity, the United States needed to achieve conventional superiority in Europe and develop strategic defense plans in order to offset the Soviet Union’s favorable geographical position. In both world wars, the United States made use of its superior geographical position to pursue a strategy of remaining neutral before eventually entering the war, thereby sparing its own soil from the destruction of war; but ever since the emergence of long-range missile weapons, the American homeland itself has come under threat, and it can no longer rely on its special geographical conditions to avoid the threat and destruction of war. For this reason, the goal of the military strategy the United States formulated after the war was to prevent any hostile country or bloc of countries from dominating the Eurasian continent, thereby endangering America’s position of supremacy. This strategic goal became the theoretical foundation on which successive postwar American administrations formulated strategy. With the end of the Cold War and victory in the Gulf War, American military strategy has shifted from one primarily oriented toward countering the Soviet Union to a strategy of regional defense, focused mainly on responding to regional conflicts and crises.

The Soviet Union spanned the Eurasian continent, extending across roughly 170 degrees of longitude, directly bordering twelve neighboring countries, with a further seven countries lying across the sea from it. Having gained control of what Mackinder called the “Heartland,” it possessed abundant natural resources and enormous war potential. Several decades of postwar development made the Soviet Union one of the world’s two superpowers, pursuing a policy of expansion throughout the world; the formulation of its military strategy likewise took full account of geographical factors — for example, its contest with the United States and Western Europe over the European region, and its policies of expansion in the Middle East, South Asia, Southeast Asia, and at sea, were all directly related to its geopolitical interests. In the mid-1960s, the Soviet Union began to regard China as one of its principal adversaries, building up a ring of encirclement in the regions surrounding China, deploying substantial forces there and establishing military alliances with relevant neighboring countries in pursuit of an offensive strategy. After the disintegration of the Soviet Union in 1991 into fifteen separate states, each of these states had to reformulate its military strategy on the basis of the changed geopolitical situation. Russia remained the largest country by territory on the Eurasian continent after the disintegration of the Soviet Union, possessing 17.1 million square kilometers of land, of which more than 4 million square kilometers lay within Europe. But its strategic-geographic situation had undergone major change, having lost a forward zone extending more than 1,000 kilometers in depth in the west. Russia has held that it should formulate a new military strategy on the basis of its own objective geopolitical, economic, and political circumstances in the world, and its guiding thought has shifted from an offensive strategy of pursuing global expansion to a defensive strategy rooted in its own territory.

The influence of geographical factors on the formulation of strategy is widespread; it is a basic rule that many countries throughout the world take geography into account in formulating their military strategy, treating geographical factors as an objective basis for the formulation of strategy. As the world’s political map changes, every country must also adjust its military strategy in accordance with the changed geopolitical situation, analyzing new external threats and where the principal adversary comes from, adjusting the deployment of its military forces, and preparing for war in order to cope with new military conflicts and wars that may arise. Since 1989, the world’s political map has undergone enormous change — the reunification of East and West Germany, the outbreak of the Gulf War, the disintegration of the Soviet Union, the breakup and civil war of Yugoslavia, and the dissolution of the Warsaw Pact — and a new configuration has emerged in the world’s geostrategic landscape. In response to this changed world strategic situation, the military strategies of a number of alliance-based military organizations and countries have been successively adjusted. At the November 1991 NATO summit, the “Alliance’s New Strategic Concept” was adopted, on the basis that the political map of Central and Eastern Europe had changed, that Germany had been reunified, that European integration had strengthened security, and that the Soviet Union had likewise undergone thoroughgoing change; it was held that the enormous potential threat NATO had faced since its founding had disappeared, and that NATO’s strategy therefore needed to be adjusted. The geopolitical environment facing the new strategy was as follows: the threat of a large-scale offensive no longer existed, but the economic difficulties of Central and Eastern Europe and their ethnic conflicts and territorial disputes could threaten NATO’s security, and the alliance had to adopt countermeasures against this and formulate new strategic policy.

Broadly speaking, the Western capitalist countries have attached considerable importance to the geographical environment in formulating strategy, but we must also take care to analyze this and arrive at a correct understanding of the role of the geographical environment. Western countries generally display two tendencies: the first is that, at certain periods — particularly before the Second World War — the influence of geography was overemphasized, tending toward geographical environmental determinism; the second is invoking one’s own country’s geographical needs as a pretext for pursuing policies of aggression and expansion — a point on which the Soviet Union too resembled the West in seeking to achieve its own political ends. As for proletarian military theory and its practice, by contrast, it has always held that the geographical environment is one of the objective bases for the formulation of strategy, capable at times of influencing the course and even the outcome of a war, but that the key factor determining that outcome is people, not the geographical environment, and moreover that the balance of advantage and disadvantage presented by the geographical environment can be transformed through human effort; the influence of the geographical environment must therefore be assessed and evaluated correctly, from the standpoint and viewpoint of Marxism and Mao Zedong’s military thought.

The strategy of China’s revolutionary war was formulated by Mao Zedong and the other proletarian revolutionaries of his generation through careful analysis of China’s national conditions, taking full account of the interacting influence of a whole range of factors — political, economic, geographic, and military. From the founding of revolutionary base areas to the direction of wars and campaigns, Mao Zedong consistently attached great importance to the natural and economic geography of the country and its theaters of war, taking full account of the distinctive features of China’s geographical environment in formulating strategy. The strategic policy of luring the enemy in deep and active defense during the Agrarian Revolutionary period, the strategic policy of protracted war during the War of Resistance Against Japan, the strategic policy during the War of Liberation of prioritizing the annihilation of the Kuomintang forces’ effective strength over holding territory, and the strategic policy of protracted operations and active defense during the War to Resist America and Aid Korea, were all formulated in light of the distinctive features of China’s natural and human geography at the time, combined with consideration of a variety of other factors. There is extensive discussion, in Mao Zedong’s copious military correspondence and telegrams, of how geographical factors were taken into account in the process of formulating these strategic policies. In the practice of guiding China’s revolutionary war, he gave important instructions and outstanding expositions, in the formulation of strategic policy and strategic plans, the construction of the strategic rear, and the direction of war, on making full use of the geographical environment, exploiting favorable conditions while avoiding unfavorable ones, and seizing victory.

Since the founding of the People’s Republic, China’s military strategy has been one of active defense. Active defense is a defensive strategy, a strategy with distinct characteristics created by Mao Zedong on the basis of the characteristics of China’s geographical environment and the experience of leading China’s domestic revolutionary war and its wars against foreign aggression. China’s strategy of active defense is one in which, under conditions where the overall balance of the war favors a stronger enemy and a weaker China, China, in light of its geographical characteristics, first passes through a stage of strategic defense, making use of its geographical advantages of vast territory and large population to adopt protracted operations in various forms, continually attriting and annihilating the enemy, and seeking to gradually shift the balance of forces, change its passive strategic position, and win the initiative in the war, before shifting, at the appropriate moment, into strategic counteroffensive and offensive, achieving decisive victory and annihilating the enemy under favorable circumstances, and thereby achieving steady, all-around victory in the war as a whole. The strategy of active defense is formulated on the basis of a comprehensive analysis of the political, economic, military, and geographic factors of both belligerents; considered from the standpoint of China’s geographical environment, China lies in the Northern Hemisphere, on the eastern edge of the world’s largest continent — Eurasia — and on the western shore of the world’s largest ocean, the Pacific. Its territory is vast and expansive, with a total land area of 9.6 million square kilometers, accounting for about one-fifteenth of the world’s land area and one-quarter of the area of Asia. China’s land border extends more than 20,000 kilometers, and fifteen countries share a land border with China. China faces the ocean to its east, with a mainland coastline extending more than 18,000 kilometers. Its population ranks first in the world, at more than 1.1 billion. Its space is vast — as Mao Zedong put it, when the east is not bright the west may still be bright, and when the south is dark there is still the north — providing a vast battlefield for waging people’s war, with no shortage of room to maneuver. China is not only vast in territory, but also possesses a complex natural geographical environment, rich in products and endowed with a full range of resource types. As a socialist country with formidable war potential, this immense war potential — the product of its vast territory, rich resources, and huge population — forms the powerful backing for pursuing a strategy of active defense, and the wellspring of strength for deterring and defeating an enemy.





Chapter 5 Military Geomorphology

Military geomorphology is the discipline that studies the characteristics of terrain and the laws governing its influence on combat operations; it is a component part of military geography. Its purpose is to provide a theoretical basis for the correct use of terrain and for organizing and directing operations. Terrain is the objective foundation of combat operations, exerting a certain influence on the mobility of troops, the deployment of forces, the construction of positions, and the disposition of firepower, among other things. Terrain [dixing] is the general term for landforms [dimao] and ground objects [diwu]. Landforms are the natural configurations of relief on the Earth’s surface, such as mountains, hills, and plains. Ground objects are fixed bodies that form naturally or are built by human effort on the Earth’s surface, such as inhabited places, roads, and rivers. Various types of terrain are formed through the intricate combination of different landforms and ground objects. The experience of war shows that, whether attacking or defending, given that other conditions are equal, skillful use of terrain can reduce losses and achieve victory in war, whereas poor use of terrain will add difficulties to the conduct of war, and may even lead to setback or defeat. Military commanders at every level must therefore, in organizing and directing troops in combat, clearly recognize the various constraints and possibilities presented by terrain, and use terrain to protect their own operations while placing the enemy at a disadvantage, in order to achieve victory in war.


Section 1 Introduction to Military Geomorphology

The principal content studied by military geomorphology includes the classification of terrain, the inherent characteristics of each type of terrain and its influence on combat operations; the study of the identification and application of military maps, nautical charts, aeronautical charts, and special-purpose maps; methods of determining one’s bearings on the ground; and the interpretation and practical application of aerial and satellite imagery. Different combinations of terrain elements, together with climate, give rise to many different kinds of terrain. Each type of terrain has its own inherent characteristics, and its influence extends to every aspect of a unit’s combat operations — such as combat formation in offense and defense, the use of technical weapons, the speed of marching and of advance, and the ability of troops to protect themselves against weapons of destruction — all of which are influenced, positively or negatively, by terrain. In military affairs, therefore, terrain is regarded as one of the most important factors in the combat situation. The experience of war shows that skillful use of terrain helps in the smooth execution of combat tasks, and helps weapons and technical arms to be used to fuller effect. The combat field manuals of every country contain a general account of how troops are to conduct combat operations under different terrain conditions.

The tactical properties of terrain chiefly include the degree of trafficability [tongxing] of the terrain, its protective qualities, and the conditions it presents for determining bearing, for observation, for camouflage, and for firing. In certain areas, the engineering structures on the ground and the conditions for water supply also have a major influence on the conduct of combat operations.

The trafficability of terrain refers to those properties of terrain that either facilitate or hinder the movement of troops. The protective quality of terrain refers to its effect in weakening the lethal elements of weapons. The conditions for determining one’s bearing refer to those properties of terrain that assist in fixing one’s own position, and the relative positions of the cardinal directions, of surrounding ground objects, and of one’s own and the enemy’s forces. Observation conditions refer to those properties of terrain that help in obtaining intelligence about the enemy’s strength and equipment. The camouflage properties of terrain refer to those properties that make it possible to conceal the disposition and movement of troops from enemy detection. As people’s understanding of how terrain influences combat operations has gradually deepened — particularly through the experience of the First and Second World Wars, as the suddenness of war increased, the scope of battlefields expanded, more branches of arms took part in combat, and the mobility of troops improved — the study and use of terrain has become ever more important; combined with the steady accumulation of military surveying and mapping achievements, military geomorphology became an important military discipline, with specialized works on the subject continually appearing. During the Republican period, a number of specialized works on geomorphology were published in China, and courses in geomorphology were among the principal military subjects taught in military academies of that time. After the founding of the People’s Republic, the Chinese People’s Liberation Army published Military Geomorphology and the Handbook for Reading and Using Maps, and made military geomorphology an important part of education in military academies and of troop training. The Soviet Union published and revised Military Geomorphology on several occasions, and made it a required course for officers. The American armed forces have published Terrain Analysis and Map Reading, and have incorporated these into their field manuals.

Terrain analysis is based chiefly on the operational intentions, force composition, and weapons and equipment of both belligerents, and on the terrain data of the area of operations, in order to analyze the influence of terrain on military action. In analyzing terrain, one generally first understands the relief and the direction of elevation change, and then analyzes the influence of terrain elements on combat operations; in judging the influence of terrain, one should also take into account the weather and seasonal changes. There are many standards for classifying terrain. Tactically, terrain is generally classified according to trafficability, observation, and camouflage conditions, as well as the degree of relief. By trafficability, terrain can be divided into three types: trafficable, difficult to traverse, and impassable. By observation and camouflage conditions, terrain is divided into three types: open ground, partially concealed ground, and concealed ground. By degree of dissection, terrain can be divided into three types: lightly dissected, moderately dissected, and severely dissected. By landform characteristics, terrain is usually divided into plains, hills, mountains, and plateaus. In military affairs, terrain is generally classified comprehensively according to geographical landscape. According to the morphological characteristics of the Earth’s surface landscape, terrain is divided into the following types: plains, hilly terrain, mountainous terrain, plateaus, forest terrain, loess terrain, desert terrain, polar terrain, karst terrain, island-and-coastal terrain, rivers, waterlogged paddy-field terrain, marsh terrain, and inhabited terrain, among others.

The battlefield of modern warfare is vast, and any type of terrain may become a battlefield. During the Second World War, combat operations swept across the entire globe, from the polar regions to the arid deserts of Africa and the tropical jungles along the equator. Modern local wars, too, have occurred on every type of terrain across the globe. In military affairs, combat conducted on such types of terrain as mountains, deserts, polar regions, jungles, and cities is generally referred to as operations in a special environment, distinguished from conventional operations conducted on terrain such as plains and hills under temperate conditions. Operations under special terrain conditions require specialized units, training, and tactics. Different types of terrain have different effects on a unit’s combat effectiveness, and the relief of terrain affects the operational efficiency of the attacker. Dunnigan, in his book A Guide to Modern War, holds that the degree to which terrain reduces the operational efficiency of an attacker is 25–50 percent for mountainous terrain, 20–40 percent for marsh terrain, 0–20 percent for hilly terrain, 0–20 percent for plains (harder to traverse if the ground is soft or sandy), and 10–20 percent for inhabited terrain. Every type of terrain may be overlain with forest favorable to the defender. Certain types of terrain are favorable to the defender. Certain favorable terrain can multiply the combat effectiveness of the defending side several times over; if certain favorable climatic conditions are added on top of this, the combat effectiveness of the defending side can even be doubled. An attacking force that invades a mountainous country in winter, or invades a country whose territory is already largely urbanized, or that launches an attack on a jungle region, will encounter still greater difficulty.

Mountainous terrain has pronounced relief; light forces such as infantry and airborne troops can conduct effective combat operations in mountainous terrain. Heavy units must conduct operations only through mountain passes and valleys passable by vehicles. Mountainous terrain has a great influence on the use of weapons and equipment; generally speaking, the effectiveness of direct fire is comparatively poor, because rock outcrops and cliffs provide good natural cover. However, because higher ground facilitates observation, aerial firepower and long-range fire can be brought to bear effectively. In mountainous terrain, ground mobility is extremely difficult to achieve; roads generally pass through valleys, and finished roads and trails are extremely scarce, and moreover crude, making cross-country movement especially difficult. The commanding heights, mountain passes, and defiles of mountainous terrain are often the key points contested by both sides in mountain warfare; seizing such points is of great significance for securing victory in combat. Broadly speaking, mountainous terrain favors the defender, providing the defending side with excellent observation and firing positions, and delaying the enemy’s military action. For example, in the Battle of Shangganling during the War to Resist America and Aid Korea, our forces, relying on favorable mountainous terrain, held firm in tunnel fortifications, fought the enemy for 43 days, repulsed more than 900 enemy assaults, killed and wounded more than 25,000 of the enemy, prevented the enemy from taking so much as an inch of ground, and achieved victory in the campaign.

China too is a country with many mountains, and mountainous terrain has played an important role in China’s revolutionary war. Mao Zedong’s strategy and tactics were closely bound up with mountainous terrain. During the Agrarian Revolutionary War, mountainous terrain was chosen for establishing revolutionary base areas and carrying out armed occupation by workers and peasants, making full use of mountainous terrain to develop guerrilla warfare. During the War of Resistance Against Japan, Mao Zedong held that the advantages of establishing base areas in mountainous terrain were understood by everyone. We had to go to all mountainous areas behind enemy lines to develop guerrilla warfare and establish base areas there. He also, in light of the mountainous terrain in which our anti-Japanese base areas were situated, established the operational policy of independent, self-reliant mountain guerrilla warfare. Even under modern conditions of warfare, China’s vast, crisscrossing mountainous regions will still serve as a natural barrier and important mainstay against any invader.

Countries throughout the world with extensive mountainous terrain attach importance to mountain training and mountain operations. In Europe, every country located in or adjoining the Alpine mountain region today maintains units organized as mountain forces. NATO’s military theory holds that forces able to control key terrain features such as ridgelines, peaks, mountain passes, defiles, and roads can generally achieve victory in mountain warfare. In mountainous terrain, the commanding heights will be the most likely objective for attacking forces and the key terrain relied upon by defending forces. Italy, Greece, Germany, Turkey, Norway, and other European countries all have mountain ranges along their borders, but the characteristic of their territory is that its depth is generally small, and it is therefore extremely important for national security to make full use of border mountain ranges as defensive positions. Both the United States and the Soviet Union have classified mountain warfare as a special form of combat and attach importance to mountain-warfare training, but both encountered resistance in Vietnam and Afghanistan from military forces that fought guerrilla warfare relying on mountainous terrain. Control of key terrain features in mountainous areas can give one side a considerable advantage over the other.

In desert terrain, seizing command of the air and shattering the enemy’s mobile operations are the keys to victory. Both belligerents will make extensive use of firepower strikes — particularly air strikes — exploiting the other side’s lack of favorable cover. In the Gulf War, the United States achieved command of the air and launched a powerful strategic air offensive against Iraq, which directly influenced the outcome of the war. Desert regions are sparsely populated, and water sources are extremely scarce; oases in the desert have been important terrain for armies both ancient and modern. Troops operating in desert regions find it difficult to determine their bearing, and, compounded by blowing sand, can easily lose their way. Moreover, topographic maps cannot fully reflect the landforms of the desert, and desert terrain that has undergone combat can change considerably. The US Department of Defense stated in a report to Congress that about 39 percent of the friendly-fire casualties in the Gulf War resulted from target misidentification. Target misidentification had a variety of causes, but the main cause was the desert terrain. The battlefield environment of this war was desert terrain; the storms and sandstorms that arose during the war, and the dust and gun smoke thrown up in combat, reduced visibility on the battlefield. In operations, helicopters, tanks, and armored personnel carriers found it very difficult to navigate and fix their position precisely amid flat desert terrain lacking distinguishing features. When visibility was further reduced, navigational capability declined still further. Desert terrain also had a great influence on weapons and equipment; the US Department of Defense held that the performance of weapons systems was affected by desert terrain and climate, and that this factor needed to be taken into account in evaluating the performance of specific weapons systems. Broadly speaking, desert terrain has distinctive characteristics of its own, and brings many inconveniences and difficulties to the combat operations of troops, and this remains true even under modern conditions of warfare.

Loess terrain is a region of a thousand gullies and ten thousand ravines, formed of loess tablelands, ridges, and hillocks. It is a special landform, formed through the action of running water and wind erosion on soft ground covered by a layer of loess. Loess terrain is fragmented, making troop movement inconvenient; combat formations are often broken apart, coordination between units is difficult, and logistical resupply is difficult. Loess regions have many gullies and ravines, and many cave dwellings, which facilitate concealment and camouflage, making them favorable terrain for ambushes and guerrilla warfare. During the War of Liberation, in 1947, when Kuomintang forces launched a concentrated offensive against the Shaanxi-Gansu-Ningxia Liberated Area, Mao Zedong decided to abandon Yan’an, and led our forces, making skillful use of loess terrain in the loess plateau with which they were familiar, to lure the enemy in deep and maneuver by outflanking, fighting the two successive ambush battles of Qinghuabian and Yangmahe, annihilating more than 8,000 enemy troops.

Plateaus are regions of high elevation with comparatively flat and broad terrain, generally at an elevation of 500 meters or more. They are distinguished from plains by their greater elevation, and from mountainous terrain by their comparatively flat, broad surface with less relief; plateau terrain offers broad visibility and good observation. At high altitudes, the air on a plateau is thin, and when troops are on the move, physical exertion is great and the pace of movement slows; personnel will all experience altitude sickness to varying degrees, and non-combat losses increase. In plateau regions above 3,000 meters in elevation, the task of logistical support in combat is arduous, and weapons and equipment are prone to malfunction. Communications are difficult, and command and coordination are more challenging. The 1962 Sino-Indian border self-defense counterattack operation was conducted on terrain of this kind, and our forces overcame the unfavorable effects of the plateau terrain to achieve victory in the war.

Karst terrain is a region where stone peaks stand interlaced with one another, a special landform formed by the dissolving action of water on limestone. Its surface relief is not great, its stone peaks rise up densely, and it has comparatively many caves. Karst terrain is easy to defend and difficult to attack; in defense, it is convenient to use the stone peaks to deploy forces, and one can use the caves to conceal and preserve one’s strength, or to conduct guerrilla warfare. During the Second World War, the military and people of Yugoslavia made full use of this type of terrain to maneuver against the enemy, defeating the invading aggressor.

Hilly terrain refers to elevated land with comparatively gentle relief, generally with a relative elevation of less than 200 meters; a region where many hills interweave and extend continuously is called hilly terrain. This type of terrain generally imposes comparatively little restriction on the mobility of troops and the use of various kinds of weapons and equipment, and is suited to operations by large formations.

Plains are regions where the ground is flat and broad, generally at an elevation of less than 200 meters. Plains have well-developed transportation, dense population, and abundant products. Troops operating in plains regions can maneuver easily, and, generally speaking, plains are easy to attack and difficult to defend. Plains are suited to operations by large formations; during the War of Liberation, the three great campaigns of Liaoshen, Pingjin, and Huai-Hai were fought with their main battlefields located primarily on plains.

Waterlogged paddy-field terrain refers to regions where rivers and irrigation channels crisscross, lakes and ponds are numerous, and paddy fields are widespread. The terrain is flat, agricultural production is abundant, and population is dense, making it convenient to use the obstacles of the water network and paddy fields for defense, but the mobility, command, and coordination of troops are inconvenient, and it is not easy to construct solid fortifications.

Marsh terrain refers to regions of low-lying land where the soil has long been saturated with water and moss and grasses grow in profusion. In marsh terrain, marching, encampment, and combat operations are all difficult for troops, and this presents a particularly serious obstacle to the mobility of tanks and artillery. Determining one’s bearing is also difficult amid an extensive marsh. The grasslands the Red Army crossed during the Long March were marsh terrain of this kind, which caused the Red Army’s military operations extreme difficulty, and many Red Army commanders and fighters lost their lives in the grasslands.

Islands are pieces of land scattered across the ocean, rivers, and lakes; their terrain is characterized by being surrounded by water on all sides, generally of small area, mostly mountainous, with winding coastlines and complex terrain. The influence of islands on military action is determined chiefly by the position, shape, size, terrain, and transportation of the islands. Generally speaking, islands are favorable to defense and unfavorable to attack. Coastlines can be divided, according to their character, into muddy shores, rocky shores, and sandy shores. Their influence on military action is determined chiefly by the character and degree of indentation of the coastline, the size and facilities of harbors, and tidal conditions. Islands and coastlines are important battlegrounds for landing and anti-landing operations.

Inhabited terrain refers to the regions of concentrated, fixed settlement that people form to meet the needs of production and daily life. According to their nature and population size, they are divided into cities, towns, and villages. Cities restrict the movements of both the attacking and defending sides in military affairs. In modern warfare, cities are strategic objectives for the attacker; a commonly used tactic in major wars is to conduct air raids on capitals and major cities. In the Gulf War, the United States carried out large-scale air raids on the Iraqi capital, Baghdad, paralyzing Iraq’s military command and accelerating the course of the war. In ground combat, urbanized terrain is favorable to the defending side, and impedes the operations of armored and mechanized forces. In operations conducted in the industrially developed regions of the world, it may be very difficult to avoid urban combat entirely, and commanders must therefore be skilled at analyzing urbanized terrain in order to effectively formulate plans for operations on this type of terrain.

Forest terrain facilitates cover and bivouacking for troops, but is comparatively difficult for determining bearing, mobility, observation, firing, coordination, and command. The extent of forest terrain’s influence on military action varies depending on the relief of the landform on which the forest is situated, the area, density, species, height, and trunk thickness of the forest, and whether there are roads or clearings within the forest. The forest terrain of tropical regions has a complex mix of tree species, remains evergreen year-round, and vines grow in a tangled mass, with high temperatures and abundant rainfall. In the forest terrain of temperate regions, snow accumulates deeply in winter and the leaves fall each year. Forest terrain in different regions each has its own distinctive characteristics; in military action, care must be taken to adopt military action favorable to oneself in light of the characteristics of different types of forest.

The identification and use of military maps is one of the subjects studied in military geomorphology. Reading and using maps play an important role in correctly making use of terrain conditions and carrying out combat tasks. Map reading chiefly involves understanding the meaning of the various graphic symbols and textual annotations on military maps, including map projections, coordinate and elevation systems, map scale, methods of representing ground objects and landforms, and map sectioning and numbering. Using maps chiefly involves mastering the scope of application and methods of use of military maps, including using maps to study terrain, determining one’s bearing on the ground, plotting the geographic coordinates and plane rectangular coordinates of target points according to the map, preparing sketch maps, and making sand tables. Reading maps and using maps are interconnected with one another; through reading and using maps, one can understand the terrain of a theater on the map, plot various kinds of information, and carry out relevant data measurement. It is a basic training course for commanders and staff officers at every level, and is given importance by the armed forces of every country in the world.

The content studied by military geomorphology also includes simplified mapping and methods of determining one’s bearing on the ground. The research methods of military geomorphology consist chiefly of theoretical analysis based on terrain and geographical data, supplemented by methods such as on-the-ground reconnaissance and combat simulation, to establish the characteristics of various types of terrain and their influence on combat operations, and to identify the laws governing them; with the widespread application of computers in military affairs, quantitative analysis has also come to be applied in terrain analysis.

In modern warfare, terrain remains a factor that cannot be ignored, but the role played by every type of terrain in war operates together with other factors such as the human element and weapons; the key factor is the human element, and terrain plays only a supporting role, one moreover that can be changed. Terrain has a dual nature, presenting both advantages and disadvantages together. In order to meet the needs of war, commanders must attach great importance to studying and using terrain, weighing advantages against disadvantages, exploiting favorable conditions while avoiding unfavorable ones, and making the most of their own strengths while avoiding their weaknesses — matters of great significance for securing victory in combat.



Section 2 The Influence of Mountainous Terrain on Combat Operations

Elevated land with pronounced relief, generally with an elevation difference of 200 meters or more, is called a mountain. Interconnected regions of many interconnected, overlapping mountains are called mountainous terrain. Mountainous terrain is widely distributed across the globe, rising up on every continent and on many islands. China is a country with many mountains, and mountainous terrain forms the skeletal framework of China’s terrain. China’s great plateaus and basins are all ringed by mountain ranges.

Mountainous terrain is a collective term for many mountains, made up of ridges, valleys, spurs, and saddles. According to elevation, mountainous terrain is divided into four types: low mountains (elevation 500–1,000 meters), medium mountains (elevation 1,000–3,500 meters), high mountains (elevation 3,500–5,000 meters), and extremely high mountains (elevation above 5,000 meters). Low mountains are mostly rounded in shape, with comparatively gentle slopes, generally exerting little influence on the movement of troops; medium mountains have pronounced dissection and comparatively steep slopes, presenting a greater obstructive effect; high mountains have sharp peaks and precipitous cliffs, with deep valleys and steep slopes, presenting a very great obstructive effect; extremely high mountains, with their icy peaks and snowy ridges and precipitous terrain, are unsuited to long-term human habitation.

The characteristics of mountainous terrain are that the ground has pronounced relief, with steep slopes and precipitous terrain; river valleys are narrow, with steep banks on both sides; the climate varies with the elevation of the mountains; vegetation in mountainous terrain is unevenly distributed, differing from place to place; roads are scarce, mostly rugged trails; the terrain is complex, the population sparse, and transportation inconvenient.

Mountain warfare has existed since ancient times. In China’s Three Kingdoms period, the Battle of Yiling between Wu and Shu (221–222) saw the Wu forces make use of favorable terrain, deliberately withdrawing to lure the Shu forces into a gorge, before concentrating their main force to strike the exhausted enemy, inflicting a great defeat on the Shu army. During the First and Second World Wars, the major belligerent countries all conducted mountain operations. Mountain warfare has occupied an important place in war. Comparatively typical examples include the Carpathian Campaign fought by Russia from January to April 1915 to invade Hungary and force the Austro-Hungarian Empire out of the war; the series of mountain-defense and mountain-offensive operations conducted by Soviet forces from 1942 to 1943 to defend the Caucasus; and the Soviet Union’s 1945 Far East Campaign, whose first stage consisted essentially of mountain operations. China’s revolutionary war followed the road of using the countryside to encircle the cities, and chiefly involved occupying mountainous regions and carrying out military occupation of territory; its main battlefields were mostly in mountainous terrain, such as the five counter-campaigns against “encirclement and suppression” in Jiangxi, the Battle of Pingxingguan during the War of Resistance Against Japan, and the Meng-liang-gu Campaign during the War of Liberation, all famous examples of mountain warfare. After the Second World War, the Korean War, the Indochina Wars, and the Afghan War were also fought for the most part on mountainous terrain as their principal battlefield. It can thus be seen that mountain warfare has occupied an important place in the history of warfare throughout the world.

In popular revolutions and national liberation struggles, armed peoples fighting against enemies far stronger than themselves have often needed to make use of mountainous terrain as cover in carrying out their revolutionary struggle. China’s revolutionary armed forces, facing the powerful Kuomintang army and the Japanese invading army, relied on mountainous terrain to develop guerrilla warfare, enabling the revolutionary forces to be preserved and to grow, and ultimately achieving victory. In other regions of the world, such as Yugoslavia, Vietnam, Afghanistan, and Algeria, peoples resisting invaders made use, under the threat of a powerful enemy, of mountainous environments favorable to themselves and unfavorable to the enemy, establishing base areas, organizing and developing armed forces, and carrying out guerrilla struggle rooted in the local area, ultimately defeating the invading enemy.

Mountain warfare requires a grasp of the geographical characteristics of mountainous terrain and the laws governing its influence on combat operations, taking care to exploit favorable conditions while avoiding unfavorable ones, and to make the most of one’s own strengths while avoiding one’s weaknesses, in accordance with the geographical characteristics of mountainous terrain. Mountainous terrain is unfavorable to large-scale mechanized-force operations, but favorable to the movement of light forces, and favorable to the development of guerrilla warfare. Troops operating in lofty, precipitous mountains with rugged roads inevitably find that tank and mechanized units face great inconvenience in their movements. In the early period of the Soviet invasion of Afghanistan, although Soviet forces encountered no organized resistance from Afghan forces, the Hindu Kush mountain range, straddling the axis of advance, confined six divisions of Soviet ground forces to narrow river valleys, forced them to advance along only two available roads, and made their entire advance extremely slow. After Soviet forces entered Afghanistan, they encountered the tenacious resistance of Afghan guerrillas. Soviet forces possessed highly modernized weapons and equipment, but were unable to deploy them, and found it difficult to bring them to bear effectively; in some mountainous areas they were essentially unable to use tanks and heavy artillery at all. Soviet forces repeatedly conducted sweeps against guerrillas in the Panjshir Valley, but because the mountainous terrain was unfavorable to them, these sweeps often came up empty. Afghan guerrillas moved in and out of deep ravines and narrow valleys, using lofty, precipitous mountains to maneuver against Soviet and Afghan government forces, flexibly employing ambush, raid, and sabotage tactics, inflicting heavy blows on Soviet and Afghan government forces and exacting a substantial price from them.

Mountain warfare facilitates covert, sudden attacks, and facilitates penetration and division at the campaign level, defeating the enemy piecemeal. In the Korean War, the Chinese People’s Volunteer Army was able to win the first battle of its overseas campaign, and mountainous terrain played an important covering role in this victory. Taking advantage of the fact that the mountains of northern Korea were densely forested and the terrain forbidding, the Volunteer Army adopted a method of concealed advance, so that the nearly 300,000-strong first wave of troops sent abroad, after crossing the Yalu River and advancing south to a depth of 100 to 200 kilometers, went entirely undetected by the American aggressor forces and the puppet South Korean forces, who continued to advance northward. It was not until six days after our forces had crossed the river that the leading elements of the puppet South Korean 6th Division, advancing north and south together with the Chinese People’s Volunteer Army, encountered them in the Unsan-Onjong area and were met with a crushing blow from a Volunteer Army regiment, at which point it was discovered that new operational forces were present in Korea. After the first engagement between the two sides, the Volunteer Army made use of this element of surprise, launching a continuous series of attacks, and, exploiting the American and puppet forces’ weakness of advancing in a dispersed fashion by division and regiment, flexibly adopted a tactic of division and piecemeal annihilation, gradually expanding the results of the battle, and thereby seizing the initiative. In the course of this campaign, thirteen days and nights of continuous fighting annihilated more than 15,000 American and puppet troops, driving the invading force that had been advancing northward all the way back from the banks of the Yalu River to the area south of the Chongchon River. On November 24, 1950, when its western-front forces had advanced to the Kujang-dong, Huichon, and Tokchon area, and its eastern-front forces had advanced to the Yudam-ni and Sinhung-ni area, MacArthur judged that the pincer forces carrying out the encircling attack had already achieved encirclement of the Volunteer Army, and accordingly announced to the entire world the launch of a general offensive to end the Korean War by Christmas. Yet it was precisely at this moment that the main force of the Volunteer Army, making use of the concealment offered by mountainous terrain, shifted entirely to its predetermined positions, secretly completing its campaign concentration and preparations. This movement went entirely undetected by American aerial reconnaissance. By November 25, the American and puppet forces had finally been lured into the predetermined killing ground, and the Volunteer Army, taking advantage of the enemy’s unsteady footing, dispersed strength, and exposed flanks, launched an unexpected campaign counterattack, annihilating at a single stroke more than 36,000 American and puppet troops, and recovering the entire territory of the Democratic People’s Republic of Korea north of the original “38th Parallel” (with the exception of the Ongjin area).

The side conducting mountain defense, because of the influence of high mountains and deep valleys, inevitably finds its operational deployment broken up by the terrain into fairly large gaps; this situation is often exploited by the attacking side, which can penetrate and divide the defense, outflank it, and defeat it piecemeal. The American and puppet forces advancing into northern Korea, because of the effect of being separated by mountainous terrain, were forced to divide into two columns, advancing north along the eastern and western fronts, forming a gap seventy to eighty kilometers wide between the two lines. As the American and puppet forces advanced along mutually separated axes, the rugged terrain made it impossible for the western and eastern columns to maintain contact with one another, increasing the difficulty of command and coordination, so that the two forces were unable to support each other. In response to this situation, the Volunteer Army used part of its forces to exploit the gap between the eastern and western American and puppet forces, penetrating their flank, blocking the American 1st Marine Division and the puppet Capital Division and 3rd Division at the Hwangcho Pass and Fusen Pass battlefields, preventing them from supporting the American and puppet forces on the western front, thereby ensuring that the Volunteer Army’s main force could concentrate on operations on the western front, annihilating the American and puppet forces advancing northward on the western front piecemeal as they were caught on the move.

Mountainous terrain facilitates the construction of solid defensive positions, favoring defensive operations. Because mountainous terrain has gullies and valleys running crisscross, peaks rising one after another, and precipitous terrain, and moreover the rock is generally hard, it is favorable to the defender in constructing solid positions and conducting a tenacious defense; at the same time, the complex terrain of mountainous regions, with steep slopes, few roads, and abundant natural obstacles, is unfavorable to the movement of attacking forces. Troops organizing and conducting defensive operations in mountainous terrain therefore enjoy great advantages. In the Korean War, during the summer and autumn defensive operations of 1951, the Chinese People’s Volunteer Army made use of the geographical conditions of mountainous terrain to construct tunnel fortifications, which played an extremely important role in preserving effective strength and strengthening the stability of positions; as tunnel fortifications and their auxiliary facilities were perfected, the defensive capability of positions increased greatly, and casualties in combat were markedly reduced, creating a successful experience in mountain defensive operations under modern conditions. It is a general rule that mountain warfare favors the defender and disadvantages the attacker, but if the attacker concentrates superior forces and firepower and presses the attack resolutely, combined with other conditions such as correct command and courageous soldiers, even solid positions in mountainous terrain can be breached. The Soviet Union’s 1945 Far East Campaign was a typical example of breaching solid defensive positions in mountainous terrain: Soviet forces, with three fronts totaling 1.5 million men, more than 5,000 tanks, and more than 20,000 artillery pieces, launched attacks from the east, west, and north simultaneously, breaching the Japanese defense lines of Changbaishan and the Greater and Lesser Khingan Mountains, and finally encircled and annihilated the Japanese Kwantung Army on the Northeast China Plain. That the Soviet forces were able to mount such a large-scale offensive, passing through an extensive mountain range and overcoming the Japanese forces’ tenacious resistance, shows that solid defensive lines in mountainous terrain are not necessarily insurmountable.

Mountain warfare places comparatively high demands on the physical condition, fighting spirit, technical skill, and tactical ability of troops. This is especially true of attacking forces, which must move over rugged, uneven terrain, remaining entirely exposed throughout the approach and the assault; soldiers in full combat gear must brave the defender’s firepower to advance up and over the mountains, and personnel readily become fatigued and tense. The charge forward is the most critical stage of an attack; charging from the foot of a mountain up to its summit amid a hail of bullets and shellfire is extremely arduous — generally, the further one climbs up a mountain, the steeper the slope becomes, and the frontage gradually narrows, crowding the assault formation and making it very difficult to achieve the swift, fierce momentum an assault requires. Troops in a state of extreme fatigue and tension must simultaneously charge forward, fire, and throw grenades, while also overcoming obstacles and responding to the counterattacks of the defender; over this final stretch of ground, whether the attacker can successfully press the charge home is often the key to victory or defeat in the battle.

Mountainous terrain is short of material resources, its transportation inconvenient, and its supply difficult. Mountainous terrain is complex, with high mountains and dangerous roads, rugged and difficult for transport, and, compounded by enemy blockades and sabotage, the task of logistical support becomes extremely arduous. On the Korean battlefield, the Chinese People’s Volunteer Army, lacking command of the air, relied chiefly on motor vehicles and on human and animal porterage to transport supplies, and could carry this out only at night. Attacking forces relied chiefly on the food and ammunition they carried on their own persons, which could generally sustain them for only about a week. In one particular operation, for instance, although the strength of logistical support had been reinforced and a batch of supplies had been moved forward, this still fell far short of meeting the needs of the operation, so that the scale, duration, and mobility of the unit’s operations were all constrained, preventing it from fighting with a free hand, and affecting the outcome of the campaign.

Mountain warfare requires control of the commanding heights, while also taking care to control roads and bridges. The various commanding heights distributed across a mountain battlefield are terrain features of key importance, and some of these strongpoints become places that attacker and defender must contest. In wartime, when both sides wish to occupy certain valuable strongpoints, repeated struggles for control often ensue, because whoever holds a strongpoint can control the surrounding area. In October 1952, in the Shangganling area of the Korean battlefield, the American and puppet forces launched the so-called “Kumhwa Offensive” in order to seize Wu Sung Mountain (Triangle Hill), with the aim of reversing their unfavorable position. Wu Sung Mountain was a Volunteer Army defensive position located north of Kumhwa, prominently positioned and with forbidding terrain, able to dominate the mountainous region north of Kumhwa and the transportation routes nearby; and Height 597.9 and the northern slope of Height 537.7, forward strongpoints vital to the security of Wu Sung Mountain, posed an especially great threat to American forces, and their position on the battlefield was extremely important. For this reason, in the struggle over this strongpoint, both sides together committed roughly 100,000 troops (60,000 American and puppet troops, 40,000 Volunteer Army troops) along with substantial artillery and air forces, with the American forces’ main thrust of attack directed at these two heights. The contest for these two heights thus became the focal point of this battlefield. This shows that control of strongpoints is an important objective for both attacker and defender in mountain warfare.

Because roads are scarce in mountainous terrain, and trunk roads passable by motor vehicles scarcer still, whether or not one can control the important roads and bridges of a mountain battlefield often becomes the key to victory or defeat in modern mountain warfare. In defense, controlling important passages can effectively block the enemy’s mechanized-force offensive; in attack, controlling one’s own roads can ensure the smooth advance of attacking forces, while controlling the enemy’s roads can block the enemy’s counterattack and retreat. Modern mountain defensive operations must therefore not only control the commanding heights, but also take care to control the important passages within the theater of operations.

Troops conducting mountain operations must have a force composition suited to the demands of mountain warfare. In light of the terrain, appropriate operational organization must be carried out to build up units suited to mountain operations. Many countries throughout the world, such as India, France, and Russia, maintain specially organized mountain units.

Conducting airborne movement and helicopter operations is one of the principal means of modern mountain warfare. The complex terrain of mountainous regions makes it very difficult for troops to achieve rapid mobility; ever since airlift technology began to be applied to land warfare during the Second World War, it has infused new vitality into mountain operations. Airborne movement, airborne assault operations, and air support have appeared with increasing frequency on the modern mountain battlefield. The use of modern airlift technology allows forces of considerable scale, along with heavy equipment, to swiftly cross lofty, precipitous mountains and be transported into areas that ground forces cannot pass through. With the widespread use of airborne troops and helicopters, the three-dimensional character of mountain warfare will be further strengthened.

The tactical use of helicopters for mobility and combat operations first appeared on the Korean battlefield in the 1950s, and saw considerable further development from the Vietnamese battlefield of the 1970s through to the Afghan battlefield of the 1980s. On the Korean battlefield, American forces used helicopters to transport the wounded, to conduct reconnaissance and communications, to deliver supplies to units besieged in mountainous terrain, and to rescue American aircrew who had bailed out after being shot down, all of which played an important role. But helicopters operating in mountainous terrain are considerably affected by unfavorable mountain weather conditions.

A variety of means must be adopted to carry out logistical support in mountain warfare. Because mountainous regions have few roads, the task of logistical support is arduous. The supply of materiel in mountain warfare is generally carried out chiefly by means of supply organized by direction and by echelon. One can make use of the favorable conditions mountainous regions offer for dispersed concealment to establish more supply posts, depots, and transfer points. For units in the primary direction of operations and units operating independently, materiel reserves should be increased, and rear-echelon organs should be positioned further forward. In addition to guaranteeing the supply of operational materiel, attention must also be paid to resolving the problem of water supply in mountainous regions lacking water. In transportation, a variety of means of transport should be adopted, organizing transport over multiple roads. Generally, motor-vehicle transport should predominate, supplemented by human and animal-powered transport; in areas where conditions allow, rail and air transport can be used. Mountain warfare requires strengthened maintenance, management, and technical support for roads, well-organized traffic-regulation and air-defense duties, and strengthened air cover for transportation hubs and key targets.



Section 3 The Influence of Tropical Mountain-and-Jungle Terrain on Combat Operations

Tropical mountain-and-jungle terrain refers to those regions of the tropical zones of the Earth where mountains extend continuously and vegetation grows in dense profusion. The natural environment there is extremely complex; the combined action of the hot climate, the forbidding terrain, the dense vegetation, and other factors gives rise to a series of characteristic features: high temperatures, heavy rainfall, high humidity, frequent fog in the dry season and heavy cloud in the rainy season, with considerable temperature difference between day and night and between clear and rainy weather; continuous mountains with forbidding terrain, many canyons, cliffs, and precipices, with steep slopes, deep gullies, and crisscrossing streams and rivers; few roads, of poor quality and complex condition, with many defiles and dangerous passages, narrow and rugged road surfaces, muddy and difficult to travel in the rainy season, and lacking detour routes; dense, tangled vegetation, dense forest and tall grass, thick thorny undergrowth, evergreen year-round; sparse population, complex languages, and varied religious beliefs and customs; underdeveloped economy and culture, with extensive forest and little cultivated land, some areas unable to achieve full self-sufficiency; and numerous harmful insects, with disease and epidemics prone to arise and spread.

In mountain-and-jungle terrain, trees are tall and forests dense, with luxuriant foliage, and observation conditions are extremely poor. Observation is an important means used in combat to ascertain the situation; because poor visibility restricts observation, this affects firing, communication, command, and coordination militarily, and hinders the full exercise of technical weapons. When tanks operate in jungle terrain, because of the density of the vegetation and the effects of rain and fog, visibility is reduced still further, making it quite difficult to discover targets and determine bearing accurately, and inconvenient to capture targets promptly and accurately; firing effectiveness is likewise affected, and, without the coordination of infantry and engineers, it is very difficult for tanks to operate independently. Because of poor observation, artillery finds it difficult to determine the precise location of the point of impact of its rounds, making it impossible to correct for deviation, thereby affecting the effectiveness of its fire.

Whether troops operating in tropical mountain-and-jungle terrain can carry out mobility smoothly depends, to a considerable degree, on road conditions. Roads in mountain-and-jungle terrain are scarce, and in some places nonexistent; cross-country movement requires passing through forest and fording rivers, and sometimes even cutting through undergrowth to clear a path forward; personnel expend great physical effort, the pace of movement is slow, determining one’s bearing is difficult, and it is easy to lose one’s way.

Tropical mountain-and-jungle terrain offers good defensive conditions. Its forbidding terrain and crisscrossing streams facilitate defense; its dense forest and grass, evergreen through all four seasons, favor camouflage; and its continuous, undulating terrain, with alternating ridges and valleys, makes it convenient for troops to occupy strongpoints and control roads, making it even more favorable for defense than ordinary mountainous terrain, and making it difficult to attack.

Tropical mountain-and-jungle terrain facilitates infiltration and outflanking maneuvers to encircle the enemy. Because of the great relief of the terrain and the density of the vegetation, it is difficult for a defending force to construct a continuous system of positions, or to exercise complete control over the whole of its defensive position, giving rise to many gaps and weak points that can be exploited by infiltrating and outflanking forces. This offers greater scope for surprise attacks and for close-quarters engagement to annihilate the enemy, and is especially favorable to the development of guerrilla warfare. Guerrilla forces, with lean personnel, light equipment, and flexible movement, are comparatively unconstrained by terrain, and possess a comparatively strong capacity for activity and survival amid dense jungle and complex terrain.

Tropical mountain-and-jungle terrain is the region that gives rise to the most complex natural obstacles, greatly hindering combat operations, and also affecting the organization and equipment of troops. If weapons and equipment suited to ordinary terrain conditions are used on the jungle battlefield, not only will it be difficult for them to exercise their effect, but they will also add to the burden on troops, increasing the difficulty of command and coordination, mobility support, and logistical supply. Complex terrain and climatic conditions accelerate the wear on vehicles and machinery, increase the consumption of fuel and materiel, and increase both the incidence of illness among personnel and the difficulty of treating them, all of which require greater materiel supply and technical support. Jungle and mountain regions are sparsely populated and short of materiel; military resupply must rely almost entirely on the rear, and depends to a great extent on the smooth flow of roads and the security of supply points.

Troops operating in mountain-and-jungle terrain must both overcome the unfavorable effects brought by the natural environment and guard against the various difficulties the enemy may create; they must therefore become thoroughly familiar with the battlefield environment, master the characteristics of the terrain and the patterns of enemy action, strive to have thorough planning and preparation for every engagement, and be able to respond swiftly in emergency situations.

Operations in tropical mountain-and-jungle terrain must control roads and key points. Roads are an important condition for carrying out mobility and offense; the higher the degree of motorization of a force, the greater its dependence on roads, and this is especially true of large tank and mechanized formations, which find it difficult, or even impossible, to move away from roads. Key points, meanwhile, are tactically important terrain features, facilitating observation and the exercise of firepower, able to command valleys, mountain passes, ridgelines, defiles, and other ground the enemy must pass through, and exerting a major influence on the course of a battle. In order to defeat an enemy attack along a road, defending forces deploy their strength and weapons chiefly along transportation arteries, holding strongpoints and chokepoints, and organizing a point-based defense in depth all around. Under modern conditions, terrain conditions and weapons and equipment determine that the combat actions of both attacker and defender in mountain-and-jungle warfare will necessarily be conducted chiefly around lines of communication; roads and key points will become the focal points of contention, and only by seizing or controlling key points, and controlling lines of communication, can the smooth conduct of combat be assured, or the development of an attack be facilitated, or the stability of a defense be secured.

In operations in tropical mountain-and-jungle terrain, approaching the enemy is difficult, but the terrain offers concealment, and one should strive to annihilate the enemy through close-quarters combat. Close combat is the key to resolving a battle. In attack, one should make use of the concealment offered by terrain to approach the enemy secretly, and bring to bear the power of close-combat weapons to destroy him. In defense, one should conceal the deployment of forces and weapons, allow the enemy to come within effective range of close-combat fire, and then open fire suddenly, and, depending on the situation, may also use a counter-assault to destroy the enemy. On the Vietnamese battlefield, American forces feared close combat and night fighting more than anything else, and relied on the cover of aircraft and artillery. Vietnam’s people’s armed forces seized on this weakness, frequently using the jungle and the concealment of darkness to close in on the enemy, striking the enemy’s weakness with their own strength, and making it difficult for the enemy’s advantages to come into play.

In tropical mountain-and-jungle terrain, with its precipitous mountains and thick concealment, a defending force finds it easy both to hold ground by relying on the difficult terrain and to disperse and shift position. An attacking force should avoid, as far as possible, a head-on assault, which would only increase its own casualties, and moreover would easily drive the defending force into the jungle, creating still greater difficulty for a subsequent attack. Full use should be made of gaps in the enemy’s defense and the concealment offered by the terrain, using lightly equipped, lean, fast-moving mobile forces to adopt tactics of infiltration and outflanking, dividing and encircling the enemy, and combining a strike from the flank or rear with a frontal assault, to deliver a blow to the enemy.

In operations in tropical mountain-and-jungle terrain, conditions must be actively created to carry out good logistical support. Under conditions of inconvenient transportation and difficult supply, the needs of front-line combat units must be guaranteed first; in particular, units in the primary direction of operations, and units tasked with infiltration, outflanking maneuvers, or operations behind enemy lines, must be given priority in support.



Section 4 The Influence of High-Cold Regions on Combat Operations

High-cold regions are of high elevation, with terrain dominated by lofty, precipitous mountains, interspersed with lake basins; high mountains carry perennial snow, and there are glaciers; the climate is cold, oxygen severely scarce, radiation intense, the difference between day and night temperatures great, and precipitation scant; population density is very low; transportation is inconvenient; products are scarce; and natural disasters are frequent. These geographical characteristics have a multifaceted influence on combat operations. China’s Qinghai-Tibet Plateau is the largest high-cold region in the world. Operations in high-cold regions have their own distinctive characteristics, belonging to a special mode of combat under special terrain conditions. The Qinghai-Tibet Plateau is China’s largest plateau; its edges are ringed by towering mountain systems, its mountains are high and its roads few, and its terrain is distinctive; full preparation and careful study of the terrain are required for operations in high-cold regions.

The scarcity of roads and poor road conditions in high-cold regions, making transportation inconvenient, are the principal reasons constraining the mobility of troops in these regions — especially in areas of high elevation, forbidding terrain, crisscrossing gullies and valleys, and interlacing rivers and streams. In summer, mudslides, landslides, and floods can suddenly occur, cutting off transportation. In winter there is accumulated snow, icy and slippery roads, and driving is dangerous. If heavy snow blocks the mountains, people, livestock, and vehicles are entirely unable to pass; only light tracked vehicles can travel over snow-covered ground, and if the snow is too deep, even tracked vehicles find it difficult to move.

Troops in high-cold regions must generally carry with them all their operational and living supplies; cold-weather equipment is extensive, and soldiers carry heavy loads, adding to the difficulty of a unit’s mobility. In regions of high elevation, oxygen is severely scarce and breathing is difficult; personnel expend great physical effort, and in plateau regions, units are suited only to short-distance movement on foot, with long-distance mobility by large formations very difficult to carry out without vehicles.

In the vast, treacherous expanses of high-cold terrain, a unit’s combat operations must chiefly be conducted along lines of communication, and it is very difficult to deploy forces across a broad front — this is determined by the special geographical environment of high-cold regions. In attack, therefore, the main force and weapons are generally committed along the rivers, valleys, and transportation arteries that run through the area of attack, in order to make a breakthrough in areas with comparatively level terrain and a certain campaign-and-tactical capacity, which is also more favorable for subsequent action.

Operations in high-cold regions display a high degree of independence and dispersal. In high-cold regions, mountains and plateaus are cut through by gullies and valleys, making it impossible to establish a continuous system of defensive positions; a point-based defense is generally organized in the direction from which the enemy may attack, with battalions, companies, or even platoons and squads as the unit, carrying out combat tasks independently and in dispersed fashion in a given area or against a given objective. Indian forces in border regions rely chiefly on holding strongpoints, controlling chokepoints, mountain passes, and routes, occupying a number of key points to form a regional defense, arranged side by side to form a defensive line. Even as their troop strength increased and their equipment improved compared with the past, they still found it difficult to exercise effective control over the broad gaps in their positions.

High elevation and low temperature not only make troop movement difficult, but also affect the use of weapons and equipment. In plateau regions above 3,000 meters in elevation, winter is long, the climate cold, with year-round frost and extensive glaciers, and temperatures can fall to below minus 40°C at their lowest. The climatic conditions of high-cold regions can cause automatic weapons to fail to fire in bursts, flamethrowers to misfire, and artillery accuracy to suffer, with weapon malfunctions increasing. Plateaus have much snow, and deep snow affects the blast radius of artillery shells, thereby also reducing their destructive and lethal effect.

High-cold regions are short of materiel, transportation is inconvenient, and supply is difficult; troops operating in high-cold regions rely even more heavily on support from the rear. This is especially true of high-cold regions located along the border, where supply lines connecting to the rear are long, roads are few, and road conditions poor, while severe cold reduces the carrying capacity of personnel and vehicles, making logistical support still more difficult. When Britain invaded Tibet, China, in order to resolve the difficulty of transportation on the plateau, it committed enormous manpower, yet was still unable to resolve the problem of supply; the deeper the advance, the longer the supply lines became, and the more difficult supply became. According to statistics, in transporting grain by mule, from India to Gyantse, of a single mule-load of supplies, by the time it arrived, less than 10 pounds of materiel remained available for the troops’ use, the rest having been consumed along the way. At the same time, because of the long-distance transport and the considerable complexity of the terrain and climate, large numbers of the pack animals used in transport perished; when British forces invaded Lhasa, their rate of advance was slow, they dared not press deep, nor were they able to carry out long-range outflanking or mobile operations over a wide area.

The harsh natural environment of high-cold regions makes combat support still more complex and arduous. Conducting engineering work in regions of deep permafrost is extremely difficult; in some areas the ground is bare, which is unfavorable both to concealment and camouflage and to the construction of fortifications, exposing units as targets and making them vulnerable to air and artillery attack. In some areas dense forest facilitates concealment and the use of local materials to construct fortifications, lay roads, and build bridges, but observation is poor, bearing is difficult to determine, and this affects communications. Chemical agents volatilize slowly in plateau regions, extending their period of effectiveness; wearing protective gear for extended periods increases physical exertion and adds to breathing difficulty, affecting normal combat activity. The harsh environment and hard living conditions of high-cold regions also affect the psychological state of personnel. In an environment of frequent fighting, troops readily become fatigued and tense, to the point of psychological fear giving rise to wavering morale, directly affecting a unit’s fighting spirit and its combat operations.

High-cold regions are sparsely populated, and troop strength must be drawn chiefly from the rear; this presents certain difficulties for the mobilization and concentration of forces, which generally must be completed before the start of a war. At the same time, high-cold regions require the use of a comparatively large number of troops; besides those used for combat, in areas lacking a local population, additional troops must also be assigned to carry out logistical duties in order to ensure proper support, and, combined with the fact that the battlefield is located in a high-cold region, non-combat attrition also increases; attention must therefore be paid to ensuring that troop strength arrives at its position in a timely fashion.

When troops deploy for defense in high-cold regions, they must occupy key points, concentrating their defense on key points and holding them firmly. The terrain of high-cold regions is complex; apart from the main gullies, valleys, and roads, which allow troop mobility, other areas are for the most part inconvenient for the movement of forces. In organizing defense, therefore, defensive positions should be selected at points where lines of communication converge, at mountain passes and bends in valleys, and at favorable terrain on either side of roads, adopting a point-based or sector-based defensive posture, with priority given to controlling rivers, valleys, and areas of comparatively level terrain that the enemy might exploit for large-scale use of tanks and mechanized forces and that facilitate their movement. Forces should also be deployed and control exercised over gaps in positions, flanks, and junctions that an attacker might exploit, as well as over intervening areas where airborne landings might be conducted.

Outflanking encirclement and flank-and-rear assault are a tactic used by troops attacking in high-cold regions in order to avoid the main resistance of the defending force. This requires exploiting gaps in the enemy’s positions, its flanks, and its junctions, penetrating to the rear or flank of the defending force, cutting off its route of retreat, avoiding strength and striking weakness, and choosing the most advantageous method to annihilate the enemy.

Troops operating in high-cold regions must earnestly strengthen logistical support, centering on the supply of materiel, and focusing on resolving problems of roads, transport equipment, supply posts and depots, and maintenance and management. The supply of materiel must be comprehensively arranged and rationally distributed, guaranteeing priority items while maintaining a certain reserve of materiel. In light of the mission and the characteristics of the plateau, besides ensuring ammunition, fuel, and food supplies, materiel and equipment for cold protection, warmth, anti-slip measures, and prevention of snow blindness must also be prepared. Preparations must be made to lay roads over ice and snow, and to strengthen the maintenance of roads, bridges, and ice crossings; first-aid stations and field hospitals should be positioned as far forward as possible, strengthening the medical rescue capability of front-line units; and anti-freeze measures must be taken for weapons, equipment, and materiel. The supply of materiel in wartime must be rooted in peacetime preparation, which becomes even more important when operating in high-cold regions. In modern warfare, consumption is great; as many roads as possible should be built, motor-vehicle transport used extensively, and air transport used where conditions allow, as this is even more advantageous. At the same time, attention should also be paid to organizing human and animal-powered transport. When necessary, the amount carried by troops should be increased, or units specially assigned to transport duties, while rear-area security is strengthened, to ensure that transportation lines of communication remain open.



Section 5 The Influence of Hilly Terrain on Combat Operations

Hilly terrain is terrain with a certain degree of elevation and slope, with rolling hills and continuous ridges; certain principal peaks serve as the commanding heights of the hilly region, generally facilitating observation and control by fire over the lower-lying terrain surrounding them. The gullies and valleys of hilly terrain mostly serve as passages for the movement of troops, both facilitating passage and also allowing fire to be organized from the high ground on either side to seal them off. The combat operations of troops in hilly terrain, whether attacking or defending, will be influenced to varying degrees by these terrain conditions. Therefore, in attack, one should avoid, as far as possible, forbidding terrain and the enemy’s strongpoints, making use of areas that are difficult for the enemy to defend but easy to move through, striving to achieve a breakthrough of the defense at a single stroke; in defense, one should select suitable terrain in order to hold strongpoints and control passable stretches of ground, to block the enemy’s advance.

Hilly terrain has small elevation differences and comparatively gentle slopes, with relief that is not great; apart from localized areas where the terrain is comparatively precipitous and difficult to climb, it is generally suited to infantry movement, and does not present a great obstacle to tanks and infantry fighting vehicles; at the same time it also facilitates coordination, and whether attacking frontally or outflanking on the flank, both have their advantages. Generally, an attacker makes use of the broad, level valleys within hilly terrain to direct the main strength of forces and weapons at the weak points of the defense, and this can also readily achieve success.

Hilly terrain, with high ground of varying size scattered about, and numerous gullies and valleys interlacing with the hills, makes it difficult for an attacking force to advance in a balanced way, and combat formations easily become uneven front to back, so that situations in which the flanks of both attacker and defender become exposed to one another often occur. Salients on certain high ground and commanding points on either side of roads are often exploited by defending forces in an effort to block the opponent’s advance; such strongpoints must be tenaciously held by the defending force, and the attacking force likewise must make every effort to seize and overcome them, or it will find it difficult to continue developing its advance in depth. In the course of the contest, fighting will continue without interruption, with outflanking and counter-outflanking, and assault and counter-assault, occurring from time to time; lulls in the fighting will be brief, and the confrontation between the two sides will be intense, with the forces committed gradually increasing.

Hilly terrain, with its modest relief, low hills, and gentle slopes, generally imposes less restriction on the mobility of troops and the use of weapons and equipment than mountainous terrain, and is comparatively convenient for the deployment of forces and weapons, while large expanses of hilly terrain can also support operations of various scales. In June 1944, the famous Normandy Campaign was fought precisely with the undulating hills of Normandy as its principal battlefield; several hundred thousand Allied landing troops, along with large numbers of tanks and artillery, broke through the so-called “Atlantic Wall” of the German forces in the coastal region of northwestern France, and advanced eastward across the hills of Normandy. To the east lay the Paris Basin of France, likewise a region of hilly terrain, with the lowest elevation at the center of the basin only twenty to thirty meters, surrounded by a hilly region at roughly 300 meters elevation, with comparatively modest relief, providing a comparatively ideal battlefield for the Allied forces to continue their strategic offensive campaign.

Hilly terrain has comparatively many roads, and few major topographic obstacles, while the defending force generally adopts a strongpoint-based defense, so that many gaps form in the defense. These stretches of ground are comparatively favorable for an attacking force, not only facilitating a deployment for multi-axis assault and the use of various forms of mobility, but also allowing the defender’s defensive gaps to be exploited to carry out infiltration and outflanking, dividing and encircling the enemy, and attacking from the flank and rear of its positions.

Hilly terrain, with its continuous hills, is comparatively fragmented in terrain, and its valley floors are mostly dry land or paddy fields, unsuited to establishing a continuous system of defensive positions, but well suited to broadly adopting a defense relying on high ground, establishing a strongpoint-based system of defense. Some of the small hills in hilly terrain have important tactical value; small hills can be used to construct a variety of defensive fortifications, and are especially suited to constructing tunnel fortifications of the “nose-through” type. This kind of tunnel is not long in diameter, is economical in labor and time, and can complete the construction of a position’s fortifications within a limited time. On the Korean battlefield, some of the fortifications at Volunteer Army defensive positions are worth learning from; they combined tunnel fortifications with firing points and artillery firing positions, forming a unified infantry-and-artillery defensive whole capable of both fighting and defending. This kind of fortification had inner and outer gun emplacements constructed at the tunnel entrance, which could be flexibly used according to the situation in wartime; its greatest advantage was that all the combat actions of the unit holding the strongpoint could rely on the tunnel, which not only facilitated concealment but also allowed firepower to be brought to bear promptly, and made command comparatively convenient. Most high ground in hilly terrain can have tunnel fortifications constructed on it, which, combined with other fortification facilities, allow an all-around defense to be organized — also necessary in order to prevent an enemy outflanking attack.

In hilly-terrain defense, making use of the height and a certain degree of slope of the hills to construct fortifications can establish a comparatively solid system of defensive positions; areas where fire cannot conveniently be sealed off can likewise, through modification of the terrain and the placement of various obstacles, have the movement of infantry and tanks restricted, causing an attacking enemy to be impeded. In 1904, Russian forces made use of the hilly terrain of the Liaodong Peninsula to establish fortress fortifications, blocking the Japanese advance, so that the defense of Port Arthur lasted more than 300 days, thereby tying down roughly 200,000 Japanese troops.

Hills located at the foot of mountains, situated in the intermediate zone of transition from mountains to plains, are ground that must be passed through in going from the plains into the mountains, or from the mountains into the plains. This kind of terrain, low on the outside and higher within, is able to control the mobile roads leading into and out of the mountains or into and out of the plains, and may become ground that both sides must contest in wartime. During the War of Liberation, when Kuomintang forces launched a large-scale invasion of the Shandong Liberated Area from Jiangsu, they first attacked southern Shandong via the northern Jiangsu plain; southern Shandong, located on the outer edge of central Shandong’s mountainous terrain, at an elevation of roughly 500 meters, gradually transitioning to the plains in front of the mountains, and under the circumstances of Kuomintang forces concentrating their attack on the central-southern Shandong Liberated Area, the hilly region of southern Shandong was the first to come under attack, becoming an important battlefield contested by the two armies.

Hilly terrain lacks precipitous ground, making it difficult to hold ground by relying on forbidding terrain, and a force defending in hilly terrain may at any time face the danger of being breached by the enemy and losing its position. However, an attacking force, even after occupying the enemy’s position, also finds it difficult to consolidate its hold, and positions can easily change hands repeatedly. This type of terrain facilitates both offense and counterattack, and can be exploited by both sides; an attacking force, with superior strength and firepower, carrying out continuous assaults in areas of its own choosing that are favorable to it, can entirely possibly seize certain positions of the defender, but the defending force, seizing the opportunity, can likewise carry out a counterattack in a favorable area, taking advantage of the moment when the enemy has not yet gained a firm footing, to drive back or annihilate the enemy that has broken through.

Hilly terrain has undulating hills, with ridges and valleys interlacing and alternating; large high ground resembles low mountains, while small high ground is of low elevation, with varying degrees of slope; broad, level valley land closely resembles small plains or small basins; areas where hills and low mountains interlace have comparatively complex terrain, while hills adjoining plains generally have comparatively simple terrain; the difference in ground elevation and the gentleness of slope varies from place to place. Troops operating in hilly terrain should take care to study its characteristics, be skilled at making use of the terrain, correctly deploy their forces, and skillfully organize the movement of units.

Hilly terrain is comparatively fragmented, making it difficult to form a focal point of defense; troops defending in hilly terrain should therefore set up their defense with priority given to key points, and hold these firmly. Strongpoints must be held, and passages and mountain passes controlled, with particular emphasis on controlling lines of communication, placing the main strength of forces and weapons on both sides of lines of communication and broad valleys, to seal off the enemy’s routes of movement with fire, combined with the mobility of forces to defeat the enemy’s attack. One should be skilled at making use of natural obstacles such as terraced fields, irrigation ditches, ponds, and rivers, and construct fortifications and artificial obstacles, establishing a system of fire capable of defending against both infantry and tanks, organizing an all-around defense, strengthening support on the flanks and at junctions, and preventing the enemy from carrying out ground or airborne surprise attacks, or outflanking encirclement.

Because hilly terrain has many gaps in its defense and is easily breached by an opponent, a defense in depth with echeloned positions should be constructed, with forces deployed with priority given to key areas, and a strong, capable reserve held in hand, so as to conduct an active and tenacious defense. Different defensive methods should be adopted according to the characteristics of the terrain: in areas with modest relief, broad, level valleys, and scattered hills, defense should be set up relying on high ground, with emphasis on holding strongpoints, combined with tank and mechanized forces to carry out mobile operations, and, in the course of defense, carrying out attacks to annihilate any enemy that breaks in; in areas with greater elevation difference, dense hills, and complex terrain, key terrain vital to security should be held, strongpoints and chokepoints defended, and independent operations conducted around major high ground; on this type of terrain, a firm defense should be carried out chiefly with infantry, with repeated contests fought over key areas, to inflict maximum attrition on the enemy and impede its advance.

In attacking in hilly terrain, the main strength of forces and weapons must be directed at areas where the enemy’s defense is weak and that are convenient for troop movement. In response to the possibility that the defending force may adopt a strongpoint-based defense, multi-axis assaults and outflanking encirclement should be carried out, striving to break through the enemy’s defensive position at a single stroke. Combining a frontal assault with a strike from the flank or rear is an important method of seizing a solid enemy position. For an attack by a small unit, an outflanking route can be chosen broadly, while for an outflanking or infiltrating maneuver carried out by a larger force, this should generally proceed along valley floors and through gaps in the enemy’s positions. Because the enemy holds commanding heights and controls valleys and gaps in its positions with fire, an attacking force may meet with stiff resistance. Therefore, before entering a valley or the gap between enemy positions, one should first seize the commanding heights on either side, or suppress the enemy with fire and blind it with a smoke screen, so as to ensure the movement of outflanking and infiltrating units. Using heliborne or airborne troops to seize key points in the enemy’s depth, cutting off its route of retreat, and coordinating with the advance of frontal units, can sometimes play a decisive role.

Strengthening defensive preparations, and perfecting fortifications and obstacle facilities. Hilly terrain has modest relief and lacks major topographic obstacles; under conditions of modern warfare in which destructive and lethal power has increased, defensive preparations must be strengthened, with emphasis on constructing fortifications and concealing forces. In order to preserve effective strength and reduce the casualties inflicted by the enemy, the primary task of a defending force, before the enemy launches its attack, is to take measures to complete, as quickly as possible, tunnels, concealed shelters, firing-point emplacements, and communication trenches, and other such defensive fortifications, so that personnel and weapons and equipment can all enter the fortifications on the position to take cover, with all actions carried out under thorough protective measures.

Hilly terrain has modest differences in elevation, and, as far as possible, high ground should be chosen to construct underground fortifications, increasing the protective layer above them; ordinary high ground can generally have small tunnels constructed on it, giving it a certain degree of protective capability. Defensive fortifications should be solid, well concealed, complete in their supporting facilities, practical to use, and suited to the demands of combat. On the Korean battlefield, the Volunteer Army made use of high ground to construct all-around defensive positions with tunnels as the backbone, combined with concealed firing points, field fortifications, and obstacles, and thereby withstood the assault of American bombing and heavy artillery fire, as well as infantry and tank charges.



Section 6 The Influence of Loess Terrain on Combat Operations

When troops operate in loess terrain with its crisscrossing gullies and ravines, the greatest difficulty is that mobility is inconvenient, which is unfavorable to the movement of large formations and heavy equipment, but favorable to lightly equipped units conducting field operations. Loess terrain is inconvenient for organizing large-scale offensive operations, but is, by contrast, comparatively favorable to the defender. Although the gullies and ravines have an unfavorable side for the combat operations of troops, they also have a side that facilitates concealment for troops; in particular, gullies and valleys with many forks and many twists and turns are favorable for anti-tank and anti-air operations by troops, favorable for the concealed movement of lightly equipped infantry, facilitate the covert concentration of forces, and facilitate the dispersal and concealment of the local population within the theater of operations. The gullies and ravines of loess terrain provide an excellent battleground for ambushing and annihilating the enemy.

The loess tablelands of loess regions are a special kind of terrain comparatively convenient for the movement of troops. Because of their comparatively elevated position and flat top, they are suited to airborne and heliborne landings, and also facilitate the movement and deployment of troops, and within a certain range, also facilitate assaults by tank and mechanized forces. The edges of the tablelands are steep, with severe dissection, and the surface of the tablelands has sparse vegetation, which is inconvenient for the concealment and camouflage of troops. Moreover, water sources are scarce on the tablelands, which brings difficulty to combat operations.

The mobility of troops in loess terrain regions depends to a great extent on road conditions, particularly for units with heavy equipment, which find it very difficult to move away from roads. In loess terrain regions, the principal passages and road junctions, towns, and so forth are mostly distributed in valley bottoms that are flat and where water sources are easily found. Some important towns and transportation hubs may become ground that both armies must contest in wartime. The Battle of Yichuan-Wazijie in northern Shaanxi during the War of Liberation was an operation conducted with a valley as the principal battlefield.

Loess terrain has soft soil, which facilitates the construction of fortifications. Troops can generally use the engineering equipment they carry to dig field fortifications, creating conditions for a unit’s combat operations. This is especially true for units hastily switching over to defense, which can, by exploiting the soft-soil conditions, complete the construction of defensive fortifications within a short period of time. Loess regions have comparatively many cave dwellings, which offer favorable conditions for the concealment of troops.

Because the economy and transportation of loess regions are underdeveloped, the supply of materiel for large-scale military action is difficult. Important materiel such as fuel must basically be supplied from outside the region. Under these conditions, both belligerents attach great importance to destroying the other’s supply lines, in order to create conditions for annihilating the other side. Kuomintang forces on several occasions imposed an economic blockade on the Shaanxi-Gansu-Ningxia region, while the Liberation Army at times adopted the method of directly seizing the enemy’s supply bases in order to replenish itself. In May 1947, the Liberation Army captured the enemy’s Panlong supply base, not only annihilating its defenders completely but also seizing large quantities of clothing, flour, ammunition, medicine, and other materiel, resolving the severe difficulty our forces faced in supply at that time.

Troops operating in loess terrain must, in light of the characteristics of loess terrain — its pronounced relief and numerous gullies and ravines — organize thorough reconnaissance and security based on the enemy’s situation and their own mission, taking care to control valleys, gullies and mouths, defiles, and road junctions; where necessary, certain key points should be occupied first; areas where the enemy might launch a ground assault or possibly conduct air raids, airborne landings, or heliborne landings should have their forces thoroughly organized and their fire planned, in order to keep them under control; and in order to overcome the drawbacks brought by combat formations being fragmented owing to the broken terrain, various forms of combat support should be strengthened in a unit’s operational organization, so that units possess the capacity for independent combat.

In operations in loess terrain, attention should be paid to making use of the complex terrain to achieve surprise victory through unconventional means. For example, by concealed action, setting an ambush at a time and place the enemy does not expect, one can achieve the effect of a surprise attack. The Battle of Qinghuabian was the first battle of annihilation fought by the Liberation Army using this tactic, after evacuating Yan’an.

Troops operating in loess terrain regions must strengthen logistical support, and pay particular attention to the supply of materiel to the troops. For units in the primary direction of operations and units operating independently, reserves of food, ammunition, fuel, and drinking water should be increased. Full use should be made of local human and material resources, organizing a variety of means, including personnel, draft animals, and motor vehicles, to carry out transport; where necessary, air transport may also be organized.



Section 7 The Influence of Wasteland-and-Desert Regions on Combat Operations

Wasteland-and-desert [huangmo] regions are divided, according to the material composition of their surface, into rocky deserts, gravel deserts, sandy deserts, mud deserts, and salt deserts. Sandy deserts are the most widely distributed, followed by gravel deserts, also called Gobi. Their characteristic features are that sandy ground is extensive, with sand accumulating in dunes and the ground surface soft, so that drifting sand and blowing sand frequently occur under the action of wind; the climate is dry, evaporation great, precipitation scant, and surface water sources extremely scarce; temperatures fluctuate sharply, with severe cold in winter and scorching heat in summer, and great temperature difference between day and night; population is sparse, and vegetation rare, with materiel in short supply and transportation inconvenient.

The characteristics of a wasteland-desert region, its area, and its geographical position, together determine the influence of the wasteland-desert on combat operations. Differences in the character of a desert and in its geographical position also produce differences in its influence on the movement of troops. A large sand-dune-dominated desert capable of obstructing ground combat operations, when it lies directly in front of a force, has a diametrically opposite influence on attacker and defender: for the defender, it is an ideal defensive shield, while for the attacker, it is a natural obstacle to the movement of ground forces. If the desert lies in some other direction of a unit’s movement, such as on the flank, then it may be advantageous to both attacker and defender, because either side can exploit the desert to provide a screening effect at the strategic or campaign level.

In operations in wasteland-desert regions, the first problem encountered is the lack of favorable terrain to rely on, especially in defense, where mountains and rivers can rarely be used as natural barriers, and a continuous, solid defensive line cannot be established; the comparatively few hills, valley mouths, riverbanks, and similar terrain features are mostly treated as key points and exploited accordingly, and in campaigns and battles, fierce engagements are often fought in order to contest control of certain key points.

Under modern conditions of warfare, one of the greatest difficulties in operations in wasteland-desert regions is that it is inconvenient to conceal troops; on flat desert ground, visibility increases, and there is little natural cover, so that the movements of troops are very easily exposed — this is especially true of the movement of tank and mechanized forces, where blowing sand and dust more readily expose their targets and leave them vulnerable to enemy attack. In order to reduce the harm that may be caused by air attack, troops must necessarily strengthen concealment and camouflage, and gaining command of the air and improving the capacity for air-defense combat is of extremely great significance for ensuring the combat operations of troops in desert terrain. In the Gulf War, because the Iraqi army lost command of the air, its air-defense strength was also weak, leaving it entirely passive.

In operations in wasteland-desert regions, carrying out camouflage and setting up decoy targets can play a great role in concealing a unit’s operational intentions. In 1942, when British forces on the North African battlefield launched an attack against German forces, the Eighth Army fully recognized the important role concealment and camouflage played in desert operations, and decided to adopt strict camouflage measures. British forces disguised their tank formations on the right flank as truck convoys, while on the left flank they set up dummy tanks, and used wooden mock artillery pieces to simulate artillery formations, erecting a fake radio network on the army’s left flank, and even using old iron drums to simulate an oil-pumping station, laying fake oil pipelines nearby. All of this created considerable confusion for the opposing side, and created favorable conditions for the British attack launched on the right flank.

In operations in wasteland-desert regions, sand dunes and sand ridges are the principal terrain obstacles affecting the movement of troops, while the boundless expanse of the Gobi gravel flats, level and open, closely resembles plains terrain, and allows tank and mechanized forces to achieve rapid mobility and facilitate coordinated operations, providing broad space for carrying out large-scale campaign and battle actions.

One of the difficulties troops face in operations in wasteland-desert regions is the scarcity of roads. In areas covered with sand dunes, roads are an important condition for supporting the movement of troops. Limited roads make troop mobility and logistical transport difficult. Only some wasteland-desert regions have railways, and these are mostly distributed near cities, mines, and ports on the edge of the desert, with very few railways extending into the depths of the desert. The highways of wasteland-desert regions have few bridges, and are comparatively easy to repair after being damaged, making them a comparatively reliable transportation line. Camel-transport routes are a kind of natural convenient route widely distributed in wasteland-desert regions; some are passable by motor vehicle, and facilitate transport, communications, patrolling, and the conduct of guerrilla warfare activities in wasteland-desert regions. In the latter stage of the Fourth Middle East War, Israel was able to concentrate its forces promptly from the northern front to the southern front chiefly by moving its army along highways. Israel’s choice of the direction for its assault crossing to the opposite bank of the canal also depended, to a great extent, on which direction had comparatively good road conditions. In the fighting, part of the route was controlled by Egyptian forces, and in order to open the route, Israeli forces used armored units to carry out a fierce assault, ultimately seizing control of the road.

Mountains standing isolated in wasteland-desert regions, and even individual island-like hills, possess a special and important military value; they are commonly used to construct defensive positions, missile launch positions, artillery positions, command posts, observation posts, and materiel storage points. Larger mountainous terrain located at the edge of a desert region can be used to construct a defensive system. For example, the Golan Heights, located in southwestern Syria’s border region, has an extremely important strategic position, and played an important role in the Arab-Israeli wars.

Wasteland-desert regions have much wind and sand dust; because of heavy blowing sand, some stretches of road may be buried or cut off by drifting sand, and the performance of some weapons and equipment can be severely affected, with certain optical instruments in particular being difficult to maintain; in a harsh environment of wind and sand, troops’ physical strength and morale can be affected, reducing combat effectiveness. Sandstorms can cause visibility to drop extremely low, making it difficult to determine direction, so that personnel cannot carry out normal activities, and vehicles must drive with their headlights on even during the day, making coordination among troops difficult, and even leading readily to friendly-fire incidents. Water sources in desert regions are extremely scarce, while the hot, dry climate causes water consumption to increase. In operations in desert regions, the water-supply problem can even be more important than that of ammunition or fuel; vehicles and tanks cannot operate without water or fuel, while personnel severely lacking water find even their survival called into question.

The main battlefield for operations in wasteland-desert regions is generally flat terrain covered with gravel. Because the terrain is open, the battlefield’s capacity is comparatively great, facilitating engagement between large-scale mechanized forces. The North African battlefield of the Second World War lay in the Libyan desert near the Mediterranean coast, with the forces engaged on that battlefield numbering in the hundreds of thousands, while the Gulf War, which occurred in the desert region of the northeastern Arabian Peninsula along the northern side of the Persian Gulf, involved a combined total of more than 1.2 million troops on both sides. The principal spearhead forces on both sides were for the most part armored units, and the forms of combat operations were highly varied.

The distinctive characteristics of wasteland-desert regions determine that troops operating in wasteland-desert regions are generally unsuited to conducting protracted, dogged defensive operations, and this is especially true in flat desert terrain lacking forbidding ground to rely on, where it is even more difficult to carry out the task of a static defense. If it becomes necessary to organize a defense in a given area, attention should be paid to controlling major roads, water sources, economic facilities, transportation hubs, and other important objectives; the front of the defense should not be too broad, the depth of the defense can be made comparatively great, and a mobile-defense form of combat should be adopted as far as possible.

Because it is difficult to conceal the intentions of their operations, troops carrying out offensive combat tasks in wasteland-desert regions must place particular emphasis on exploiting the effect of surprise, striking the enemy when he least expects it.

Operations in wasteland-desert regions must strengthen defense against enemy aircraft and tanks. The effectiveness of air defense often becomes the key to success or failure in ground operations.

Operations in wasteland-desert regions have distinctive laws governing rear-area logistical support. Because the forward transport of materiel from rear-area bases may be constrained by road conditions, one must therefore, wherever conditions allow, broadly adopt a variety of means of transport, promptly moving the principal operational materiel and equipment to the direction of decisive significance. In areas with insufficient roads, the use of auxiliary means of transport such as camels and horses is also necessary. In regions with widespread sand dunes and few roads, the use of animal-powered transport equipment may also become the principal means of transport. The problem of water supply is a prominent one in logistical support in desert regions; troops should organize specialized teams for water supply, developing and controlling water sources, establishing water-supply stations, and increasing water-storage capacity. There must be a thorough plan for the development, testing, transport, safekeeping, distribution, and use of water, and a system and set of discipline for water use must be established, with water conserved.



Section 8 The Influence of Plains on Combat Operations

Plains were the first regions of the world to be developed, and are also a principal battlefield to which armed force has been applied. Flat, expansive terrain, a developed economy, convenient transportation, and abundant material and human resources have provided the objective conditions for war. The capacity of a plains battlefield is great, considerably broader than that of a mountain battlefield. It is terrain suited to operations by large formations. Viewed from the history of warfare around the world, operations in plains regions facilitate the commitment of large forces by both sides, and the conduct of large-scale offensive-and-defensive campaigns. This is especially true once ground forces became equipped with heavy weapons such as tanks, armored vehicles, and large-caliber artillery, and achieved motorization and mechanization; highly mobile, combined-arms operations by large formations have become still more dependent on favorable terrain conditions. Only on flat terrain can the effectiveness of modern weapons and equipment be more fully brought into play. Since the beginning of this century, the main battlefields of a number of major campaigns have for the most part been in plains regions. The main battlefields of the Huai-Hai, Liaoshen, and Pingjin campaigns of the War of Liberation were all on plains; the total forces committed by both sides in each of these campaigns reached more than a million men, making them large-scale strategic decisive campaigns. This was especially true of the Huai-Hai Campaign, whose main battlefield lay on the Huang-Huai Plain, where the terrain was open, the Tianjin-Pukou and Longhai railways ran crisscross through the area, and roads extended in every direction, making it well suited to the operations of large formations. On this battlefield, the People’s Liberation Army carried out extensive mobile operations, concentrating the main strength of the East China and Central Plains Field Armies, and, with swift action, launched multi-axis attacks against the Kuomintang forces, encircling and annihilating them piecemeal, achieving victory in the strategic decisive battle.

Plains facilitate offensive operations conducted on a broad front and to great depth. Making use of the broad space of a plains battlefield, large numbers of forces and weapons can be deployed, carrying out offensive operations on a broad front and to great depth. During the Second World War, when Germany invaded the Soviet Union, it made use of the vast plains battlefield, concentrating 190 divisions, organized into three army groups, along a front of 1,400 kilometers, and simultaneously launched a blitzkrieg assault against the western plains of the Soviet Union. From the Baltic Sea in the north to the shore of the Black Sea in the south, the entire waist of the European continent became essentially the jumping-off position for the German offensive. In Germany’s war against the Soviet Union, the actual front of attack exceeded 1,400 kilometers, and as the battle line moved eastward, the front of attack gradually widened into a fan shape, reaching, by the end of 1941, a maximum width of 3,000 kilometers (from the western side of Lake Onega to Rostov). That German forces were able to conduct an offensive over such a vast area was closely related to the broad expanse of the Russian plain.

Plains battlefields facilitate large-scale blitzkrieg-style strategic offensives by tank and mechanized forces. When German forces invaded Poland, this was precisely the strategic offensive method they adopted, and in the early period of the war they achieved a major victory. Poland and Germany share a common border, the terrain is flat, and Poland’s position projecting outward on its northern, western, and southern sides facilitated the advance of German tank and mechanized forces.

The defensive lines of plains are easily breached by the other side, but they also facilitate the conduct of counterattack operations to restore the original situation. Whether attacking or defending, one can make use of the characteristics of plains terrain to exploit favorable conditions while avoiding unfavorable ones.

Using air power to strike at forces on a plain can achieve good effect. When troops carry out large-scale mobility and combat operations on a plain, in the absence of command of the air they are extremely vulnerable to strikes by the opposing side’s air power. Ground forces’ field air defense is therefore extremely important. Whether attacking or defending, reliable air cover is essential. In the early period of the Great Patriotic War, because Soviet forces lacked reliable air cover, some units suffered severe losses even before entering combat, and, owing to German air raids, some operations could not proceed according to plan. For example, in the offensive campaign launched by the Northwestern Front and Western Front in June 1941, because of continuous enemy air attacks during their advance, several mechanized corps found it difficult to coordinate their actions, and the situation degenerated into each army fighting on its own; the various armies were unable to enter combat simultaneously, and could not form an effective concentrated force, and consequently failed to accomplish the campaign task of encircling and annihilating the enemy.

Conducting guerrilla warfare in plains regions is comparatively difficult. Because the terrain is exposed, guerrilla forces find it difficult to carry out concealed activity. But plains terrain also has conditions favorable to the development of guerrilla warfare, such as the dense population and rich products of plains regions; if the support of the popular masses can be obtained, victory in guerrilla warfare can likewise be achieved. During China’s War of Resistance Against Japan, the guerrilla warfare of resistance on the North China Plain was able to persist over the long term and to develop vigorously, chiefly because it received vigorous support in manpower and material resources from the popular masses. The military and civilians of North China, in the course of waging guerrilla warfare on the plains, created the experience of tunnel warfare, drawing on the soil characteristics of plains terrain. Waging guerrilla warfare relying on tunnels was an important tactic for sustaining operations on the plains and striking the enemy; it changed the unfavorable conditions guerrilla forces faced in operating on exposed terrain.

When troops organize and carry out offensive operations on plains terrain, they should make full use of the terrain conditions on the plains that are favorable to the attacker, organizing a powerful assault force, striving to breach the defender’s line at a single stroke, and pressing the advantage to develop the attack in depth, expanding the results achieved. When a force with inferior equipment attacks an enemy with superior equipment, it should take care to organize good air cover, apply strict camouflage, and conceal its operational intentions, making use, as far as possible, of darkness or poor weather to exploit gaps in the enemy and launch a sudden attack; in sub-unit offensive combat, full use should be made of terrain features such as river embankments, dikes, and inhabited places, to conceal movement, secretly approach the enemy, and deliver a sudden blow.

When troops carry out offensive operations on plains terrain, the choice of the direction of their main thrust should take account of such characteristics as the fact that plains terrain is passable everywhere, and that there are comparatively many valuable targets on the plains, directing the main thrust at ground that will have a decisive effect on securing victory in the campaign or battle as a whole. In choosing the direction of the main thrust for an attack, one must not only be able to deal the enemy an annihilating blow at the point of breakthrough, but must also, after the breakthrough, be able to swiftly advance to key points along the enemy’s route of retreat, so as to achieve encirclement, divide the enemy, and annihilate it piecemeal on the spot.

Offensive operations on plains terrain depend to a great extent on the speed of a unit’s advance. Plains terrain provides geographical conditions favorable to accelerating the pace of an attack, but achieving a rapid advance also requires advanced equipment, meticulous organization, and flexible command. Experience shows that, in attacking on plains terrain, the extensive use of tank and mechanized forces, making full use of the effect of ground and air firepower strikes, can rapidly breach the opponent’s defense and advance into its depth. In order to achieve a smooth breakthrough and increase the speed of the attack, the direction of the main thrust and the objective of the attack should be directed at the enemy’s weak points or vital areas; in carrying out a breakthrough in depth, the enemy’s strong points should be avoided as far as possible, without becoming entangled with them, maintaining a rapid pace of advance throughout, which is of great significance for developing victory.

Troops defending on plains terrain generally lack terrain to rely on, and find it difficult to establish a solid defensive line, making it hard to carry out an effective defense. In defense, therefore, the construction of defensive positions should be strengthened, care taken to make use of rivers, marshes, cities, and other features to construct a solid defensive line, and the depth of the defense increased; importance should be placed on operations against ground tanks and on air defense, and attention paid to modifying the terrain and setting up various kinds of obstacles — otherwise, relying on ordinary defensive measures alone, it will be difficult to halt the offensive of a modernized force.

Plains bring great difficulty to the defense of troops, but this does not mean that plains terrain cannot be defended at all. So long as command and organization are appropriate, victory in a tenacious defense can also be achieved on plains terrain. In defensive operations on plains, besides the conditions of the position itself, attention must also be paid to concentrating sufficient defensive strength, and establishing a powerful reserve. In the defensive stage of the Battle of Moscow, Soviet forces mobilized 1.25 million men, 7,600 artillery pieces, and more than a thousand tanks, resisting tenaciously by relying on prepared positions, seizing the opportunity to carry out repeated counterattacks, effectively halting the German advance, and achieving victory in the defensive battle.





Chapter 6 Military Climatology

Military climatology is the discipline that studies the interrelationship between climate and military action, and the application of climatology in the service of military affairs; it is a branch discipline of military geography. Climate is the characteristic pattern of weather in a given region of the Earth over many years, and is one of the important natural factors influencing the preparation and conduct of military action. The basic task of military climatology is to study and resolve the various climate-related problems arising in military action and national defense construction, in the service of building up the armed forces and raising their combat effectiveness.


Section 1 Introduction to Military Climatology

Military climatology took shape and developed on the basis of military needs. War is conducted in the open air, and the battlefield environment displays great variability; every military action is without exception influenced by the atmospheric environment. Climate can provide favorable conditions for military action, but can also become an unfavorable factor in military action. The course and outcome of war are constrained by climate. Because the level of productive forces was not high in ancient warfare, and weapons were simple, war was chiefly a matter of physical struggle between large numbers of soldiers on both sides, and was affected by climate to an even greater degree. People’s understanding of how climate affects war has gradually deepened. Ancient Chinese military writings already contain discussions of climate and war.

In Sunzi’s Art of War, Heaven is treated as one of the five factors influencing victory or defeat in war: “Heaven means yin and yang, cold and heat, and the constraints of timing.” Heaven refers to climatic factors such as day and night, clear or rainy weather, cold and heat, and the changes of the four seasons. Sunzi held that generals must fully understand the influence of climatic factors, and put forward the idea that “one who knows Heaven and knows Earth can achieve complete victory,” expounding incisively on the important role of climate in organizing and directing operations. In discussing the use of fire to assist an attack and achieve victory, The Art of War describes how “there are times for starting a fire, and days for it.” Timing here means the dryness of the weather. A fire attack requires choosing favorable timing — that is, dry weather with wind. When setting a fire from upwind, one must not attack from downwind. In preparing a fire attack, one must understand the influence of the weather; only when climatic conditions are right can a fire attack be carried out. Sunzi was the first military theorist to raise climate — that is, “Heaven” — to a level that influences victory and defeat in war.

Commanders and advisers of ancient Chinese armies generally attached importance to the influence of climate on combat, and some armies had personnel specifically charged with managing matters of weather timing, using the art of weather-watching [zhanhou] to forecast conditions in the service of military operations. The Warring States military treatise Six Secret Teachings proposed that, in wartime, there should be personnel in charge of changes in weather timing. Sunzi and Sun Bin of the Spring and Autumn and Warring States periods, Zhang Liang of the Western Han, and Zhuge Liang of the Three Kingdoms period, among others, were all famous strategist-advisers who rose from military command to serve as chancellors; they were thoroughly versed in the way of using troops, and also understood the importance of climate — that is, weather timing — being skilled in combat at making use of favorable weather conditions to overcome the enemy and secure victory. At that time there was no scientific weather forecasting, but people were nonetheless able to infer changes in weather, such as clear or rainy conditions, on the basis of celestial phenomena and phenological changes — the so-called art of weather-watching. The influence of climate on combat has, since ancient times, been given importance by military strategists.

Ancient military strategists held that, in using troops, one had to pay attention to weather timing, choosing to use troops at a time favorable to oneself in light of the differences among the four seasons of spring, summer, autumn, and winter. Ancient warfare was greatly constrained by climatic factors; the ancients held that winter and summer were unsuited to combat, and that autumn was the best season for the use of troops — in autumn the sky is high and the air crisp, suited to military contest. In winter operations, soldiers bore a heavy burden of cold-weather equipment, and fodder for horses was difficult to secure, increasing the personnel needed for supply and support while reducing the number of combat troops, affecting mobility at the time of battle. In the heat of summer, physical exertion was great, and troops were prone to contracting disease, adversely affecting the army’s combat effectiveness. The Spring-and-Autumn-period military treatise The Methods of Sima already put forward the view that, in combat, one should “follow Heaven.”

In the West too, there have been those who studied the relationship between war and the seasons. Wright pointed out that, viewed historically, war was prone to break out in seasons of abundant harvest, which may be related to the fact that life then had more slack to spare. Before modern times, because meat was difficult to preserve, it was often necessary to bring along livestock when going to war, which required choosing a season when pasture grasses flourished for combat operations — otherwise marching would be unfavorable. Nine-tenths of the wars of medieval Europe occurred between April and November; this proportion fell to 87 percent in the 17th and 18th centuries, and fell further to 78 percent in the 19th and 20th centuries. In modern history, the seasonal distribution of war has been related to mobilization, to the transport of provisions, and to troop morale. For example, the American War of Independence and the Civil War both began in April; Napoleon’s expedition against Russia, although it ended in failure in winter, saw the French army set out in June. Britain entered the Crimean War in March, the Franco-Prussian War broke out in July, and the First World War broke out in August as well, at which time it was believed the war could be concluded within the year. According to research by Small and Singer, of the 118 wars occurring between 1816 and 1980, 74 broke out in spring and autumn; this was because the rate of marching and provisioning was not high in summer and winter.

As society developed, the scale of war continually expanded, and the influence of climate likewise expanded in scope and increased in complexity. But in ancient times, people chiefly relied on observing celestial phenomena and phenological signs to forecast changes in weather timing, and applied this to combat; military climatology remained at the stage of empirical understanding.

Military climatology took shape and developed on the basis of military needs, on the foundation of climatology. Climatology took shape in the 16th to 18th centuries. During this period, with the appearance of meteorological observation instruments and the establishment of meteorological observation networks, meteorological observation data accumulated in large quantity, preparing the conditions for the formation of climatology. In 1817, Alexander von Humboldt of Germany, a founding figure of scientific geography, drew the world’s first global map of isotherms, marking the beginning of modern climatological research. In 1848, the American naval geographer Matthew Maury compiled navigational charts based on collected data on sea winds and ocean currents. In 1883, Julius Hann of Austria compiled the Handbook of Climatology; in 1884, Alexander Woeikof of Russia published The Climates of the Globe, Especially of Russia, and in the same year Wladimir Köppen of Germany carried out a classification of the world’s climates. These achievements laid the foundation of climatology, and also created the conditions for the development of military climatology.

The early 20th century was the period in which military climatology took shape and developed. The two world wars encountered climate types on the battlefield that differed greatly from one another, exerting a great influence on military action; in order to exploit favorable conditions while avoiding unfavorable ones, a number of countries began research into military climate, thereby promoting the development of military climatology. In the autumn of 1915, the Russian Central Physical Observatory compiled climatological bulletins for the northern, western, and southern regions of the European theater. In 1924, the Soviet Central Geophysical Observatory established a military meteorological office, setting about research on military climate problems, proposing that, in order to meet operational needs, it was necessary to establish the characteristics of weather patterns over many years and their variation, and compiled military climate handbooks for the Soviet Union and certain neighboring countries. During the Second World War, Soviet climate workers, in the service of the needs of war, compiled climate records meeting the operational needs of the army, navy, and air force, and published “air force climate charts” to meet the needs of the air force.

The United States, too, began paying attention to military climate research on the eve of the Second World War. In 1939, the US Weather Bureau published, in the form of top-secret material, “Climate Charts of the Great Oceans,” providing detailed climate charts of temperature, water temperature, cloud cover, visibility, fog, and other elements. In wartime, climate data has important value for the drafting of operational plans; the American armed forces studied not only the influence of climate on individual branches of the armed services, but also the influence of climate on joint operations involving multiple arms. During the Second World War, the United States established the New Orleans Data Compilation Unit, dedicated to research in aviation climatology. After the attack on Pearl Harbor, in preparing for the Asian theater, the United States compiled climate data for China and other relevant countries. In preparation for the Allied landing at Normandy, the US Army Air Forces Weather Bureau provided a variety of climate reports beginning in the autumn of 1942. The United States also made full use of the achievements of military climatology in dropping the atomic bomb on Japan, in determining the plan for the secondary target area. On August 9, 1945, the United States’ second atomic bombing of Japan came about because the primary target area, Kokura, could not be visually bombed, leading to a change to the secondary target area, Nagasaki, for the bomb drop. This secondary-target-area plan was determined chiefly on the basis of military climate statistics.

During the Second World War, the German and Japanese armed forces likewise attached importance to military climate research. In preparing to invade the Soviet Union and Poland, Germany organized meteorological and geographic specialists to study the weather and climate of the theaters of operation, and climatic factors became an important basis for formulating operational plans. In order to meet the needs of its foreign aggression and expansion, Japan, in wartime, brought its national meteorological system under military control. In 1938, the Japanese Army Ministry established a meteorological department. In 1942, the Japanese Navy established a meteorological department, studying the meteorological and climatic conditions of theaters of operation, in support of campaigns. During its invasion of China, Japan organized field meteorological units, gathering relevant climate data within China and analyzing the climatic characteristics of North and Central China, among other regions, in the service of its war of aggression.

From the early 20th century to the end of the Second World War, China’s military climate research also developed. Zhu Kezhen, the founding figure of modern Chinese geography, published a paper in 1932 titled “The Influence of Weather Timing on War,” discussing the influence of climate on wars ancient and modern, Chinese and foreign, and holding that climate was an important factor influencing victory and defeat in war, its influence not diminished even in today’s scientifically advanced modern age. In this paper he also discussed the influence of climate on aircraft, naval warfare, and chemical warfare. This paper retains reference value to this day. Some works on military geography published during the War of Resistance Against Japan likewise contained discussions of the relationship between military affairs and climate. From 1928 through the War of Resistance Against Japan, Kuomintang forces established meteorological support services within their air force, artillery, navy, and other branches of the armed forces, engaging in research on military climate and military meteorology in the service of wartime military action.

Our own army, too, in the practice of revolutionary war, attached importance to the influence of climate on strategy, campaigns, and combat; Mao Zedong and other proletarian revolutionaries and military strategists of the older generation gave full consideration to the influence of climate in formulating strategy and directing operations. Mao Zedong pointed out in “Strategic Problems of China’s Revolutionary War”: “A military man who has thoroughly familiarized himself with all the other conditions relevant to war, such as politics, economics, geography, and climate, is comparatively well equipped, and comparatively capable of winning battles, in directing war or conducting operations.” In formulating operational plans and directing operations, Mao Zedong paid very close attention to understanding the climatic conditions of the area of operations, and in his correspondence and telegrams directing operations, campaign commanders can often be seen being asked to report on local climatic conditions, so that operational policy could be decided in light of actual circumstances.

In February 1945, in light of the development and needs of the military struggle situation at the time, our army’s first class for meteorological personnel was established in Yan’an, and in August of the same year, our army’s first meteorological station was likewise established in Yan’an. Mao Zedong took great personal interest in Yan’an’s meteorological work; when the meteorological training class began and he learned that the class lacked teaching materials, that instructors had no lecture notes for their classes, and that reference books were scarce, he gave the class his own copy of the book Physical Geography. Zhou Enlai, then in Chongqing, likewise specially sent a package of books and materials on astronomy and geography to the Yan’an meteorological station. Zhu De visited the Yan’an meteorological station on several occasions to see the comrades there, and Ye Jianying personally selected instructors for the Yan’an meteorological training class, encouraging the instructors to work closely with the meteorological personnel of the American observer group, so as to establish the liberated areas’ meteorological stations as quickly as possible. When the meteorological training class graduated, Ye Jianying personally attended and stated: “You are the Eighth Route Army’s first batch of meteorological personnel; in the future we will have our own navy and our own air force, and we will need meteorological support.”

After the Second World War, and particularly since the mid-20th century, with the widespread use of upper-air meteorological observation, radio technology, meteorological satellites, and electronic computers, climatology has developed rapidly, and the research and application of military climatology has likewise entered a new stage of development. Countries throughout the world have generally carried out work on military climate regionalization, and have accordingly compiled military climate records for different regions and different branches of the armed services. In the 1970s, China’s Central Military Commission and State Council issued directives specifically calling for the strengthening of the collection and compilation of climate data, in order to prepare for future wars against aggression; the various military regions, provincial military districts, and relevant sub-military-districts subsequently compiled military climate records on a broad basis. A number of countries have successively formulated and issued national or international standards for “climatic extremes for military equipment” and “handbooks of climatology for weapons design,” among others. In the early 1970s, in a missile launch test, the American armed forces discovered that the erosive effect of weather had a serious influence on the survivability and accuracy of re-entry warheads, and research on weather erosion consequently became an important field connected with military climatology. In 1981, the US Army’s Engineer Topographic Laboratories, in compiling “Techniques for Military Geographic Analysis,” made “regional climate analysis methods” an important component part of a military-geographic intelligence analysis system. They broadly gathered climate data from many sources, and, combining this with terrain, compiled distribution maps of climate elements, carrying out a classification of the world’s climates. The “nuclear winter” hypothesis put forward in 1982, concerning the effects triggered by nuclear explosions, and other climatic effects that might be triggered by large-scale war, received widespread attention from countries around the world, which competed to carry out research on the subject. In the 1991 Gulf War, American forces also gave attention to studying the influence of desert climate on military action, and adopted targeted measures based on the local climate, in order to reduce the unfavorable effects of the desert climate.

With the development of weapons and equipment, the vast expanse of the battlefield, and the growing complexity and combined-arms character of the forces taking part in war, military action has become ever more closely dependent on climatic conditions. Military climatology, in modern warfare, retains broad strategic, campaign, and tactical value.



Section 2 Climate and War

Climate exerts differing degrees of influence and constraint on combat operations and even on the course of war as a whole. The influence of climate on military activity has both a favorable side and an unfavorable side. Even the same climatic conditions can produce different outcomes depending on whether they are handled appropriately by the human actors involved. The practice of war shows that correctly making use of climatic conditions is an indispensable element of the command art for those who direct war and for commanders on the battlefield. In modern warfare, because of the use of various kinds of advanced technology, the influence of geographical and climatic conditions on the operations of troops has, in certain respects, diminished, but in other respects has increased ever further; unusual climate and severe weather can seriously hinder combat operations and reduce a unit’s combat capability, yet if their patterns can be grasped and favorable conditions exploited while unfavorable ones are avoided, this can help military action succeed.

Examples of the acceleration of victory or defeat in combat owing to the influence of climate are not rare, either in history or in modern warfare. Certain famous figures made use of their knowledge of climate and seasonal change to overcome their enemies. In 218 BC, for instance, Hannibal led his army across the snow-covered passes of the Apennines in the Alps, and forded the Arnus marsh at a time when it was generally believed impassable due to spring flooding, circling around to appear suddenly behind the Roman army near the city of Rome, thereby gaining a strategic advantage. In the 13th century, Genghis Khan took advantage of the freezing of the Yellow River to defeat the Jin and Western Xia. Yet certain other historical figures became victims of the weather. Charles XII of Sweden, invading Russia, lost large numbers of officers and men to the severe cold of the Russian winter of 1708, and was ultimately defeated at the Battle of Poltava. Napoleon had studied the experience of Charles XII, yet a century later he met the same fate of defeat in Russia. In the Second World War, Hitler once again retraced the path to ruin trodden by Charles XII and Napoleon in Russia.

Kublai Khan of the Yuan dynasty twice dispatched forces across the sea to invade Japan, and both invasions ended in failure; the reasons for this failure were closely related to climate.

In the eleventh year of the Zhiyuan era (1274), the Yuan dynasty dispatched a force of 25,000 men and 900 warships, setting sail from Hepu (present-day Masan, Korea) to advance on Japan’s Tsushima and Iki Islands; in November they landed in the northwestern part of the main island of Kyushu, defeating a defending force of 100,000, but, facing difficulties in reinforcement, were compelled to withdraw. On the return voyage, they encountered a great storm at sea, most of the ships were damaged, and roughly a quarter of the officers and men drowned. Kublai Khan’s first attempt to conquer Japan ended in failure.

In the eighteenth year of the Zhiyuan era (1281), Kublai Khan, with Atahai as commander-in-chief, divided his forces into two columns to campaign against Japan. The eastern column, 40,000 strong with 900 warships, set sail from Hepu in early May, successively taking Tsushima and Iki Islands, and landed at Shiga Island in early June, but was repulsed by Japanese counterattack and withdrew to Iki Island to await further orders. The other column, 110,000 strong with 3,500 warships, set sail northward from Qingyuan (present-day Ningbo) and Dinghai (present-day Zhenhai) respectively. In early June they reached Geoje Island in Korea, and by early July had advanced to Hirado Island, Japan, joining up with the eastern column, and concentrated at Taka Island (also called Wulong Mountain, near present-day northwestern Saga), preparing an offensive against the Dazaifu of Kyushu. Beginning on August 15, a typhoon struck the coast of Kyushu for two consecutive days, and the Yuan fleet suffered devastating losses; most of the warships sank, and the great majority of officers and men drowned. This episode is known in Japanese history as the “Battle of Kōan.”

In Japanese history, the wind that wrecked the Yuan fleet is called the “kamikaze” [divine wind]. With the great advances that climate science has now achieved, we can analyze the two storms of that time. The first expedition took place in winter, when there would have been no typhoon, and the storm was instead caused by a temperate-zone low-pressure system. The second expedition coincided with Japan’s typhoon season, and there is a documentary record of a storm and heavy rain in the Kyushu region at that time. Surrounded on all sides by sea, Japan presented a situation the Yuan forces, unfamiliar with the pattern of typhoon landfalls in Japan, failed to understand, and attacking Japan during typhoon season led to the second expedition suffering a severe battering by typhoon. This illustrates the influence of climate on the outcome of war. Even today, with science and technology so advanced, typhoons remain a climate issue worthy of attention in naval warfare. The Battle of Waterloo brought about Napoleon’s complete defeat, for a variety of reasons; one of these reasons was climatic conditions. The time originally set for his assault on the Waterloo position was 9:00 a.m. on June 18, 1815, but rain continued until 8 o’clock; an artillery officer suggested to him that it would be best to delay the launch of the attack by a few hours, because, with the rain having just stopped, the muddy ground would affect the movement of cavalry and artillery, and moreover artillery shells might become mired in the mud, thereby affecting their lethal effect. Napoleon, himself of artillery background, accepted this suggestion, and delayed the launch of the assault until 11:30. Some in the West have held that this was an important mistake Napoleon made in this battle. The great French writer Victor Hugo wrote in his novel Les Misérables: on the night of June 17 to 18, 1815, a little more rain, or a little less, was the key to victory or ruin for Napoleon.

In the 16th century, King Philip II of Spain, seeking to occupy the British Isles and dominate Europe, sent the “Invincible Armada” to invade England in 1588; the fleet was made up of more than 130 ships, carrying nearly 30,000 naval and land troops, to conduct a landing operation against the English mainland. From July 21 to 29, the two fleets met; English warships exploited favorable winds to bombard the vessels of the “Invincible Armada,” and the Spanish fleet was defeated, and, encountering a storm while fleeing, the “Invincible Armada” was utterly destroyed.

When Germany launched its war of invasion against the Soviet Union in June 1941, it lacked climate reports for the European portion of Soviet territory, and so, in studying the climate of the European part of the Soviet Union, it held that the spring thaw of ice and snow would cause the ground to turn muddy, but did not realize that a period of mud would also occur in autumn. When German forces launched their large-scale assault on Moscow on October 2, they fell within a single week into the predicament of mud; the Soviet Union’s period of mud that year began in mid-October and lasted a full month. When severe cold arrived in early December, the situation of German forces grew still more unfavorable; troops suffered severe frostbite, and the water tanks of tanks and vehicles froze and cracked. The Soviet Union exploited the favorable conditions of winter to launch a counterattack along the entire front against German forces, and by the end of February 1942, German forces had suffered losses of roughly a million men in strength.

In combat, commanders, following operational principles, must choose and correctly make use of weather conditions suited to the operational meteorological requirements, exploiting favorable conditions while avoiding unfavorable ones, in order to bring a unit’s combat effectiveness fully into play and achieve the intended operational effect. The battlefield space of modern warfare is vast, with many branches of the armed forces taking part in combat, and the meteorological conditions required by different branches of the armed forces and different combat operations are not identical. On June 6, 1944, the Allied forces carried out the Normandy landing campaign. Allied Supreme Commander Eisenhower, in order to allow several hundred thousand troops to cross the English Channel smoothly for the Normandy landing, together with Allied commanders at every level, adopted meteorological support measures from the stage of drafting the operational plan, in order to achieve a successful landing at minimal cost. The greatest key to carrying out this campaign was how to overcome the natural obstacle of the English Channel. To carry out this campaign, the comprehensive meteorological requirements of the three armed services were: cloud cover below 1,524 meters of less than 50 percent, cloud base no lower than 914 meters, visibility greater than 4,828 meters, two to three consecutive days of stable weather, onshore winds of less than 6 meters per second, offshore winds of less than 12 meters per second, and, on D-Day (the day the landing was to begin), the sea should be comparatively calm, falling between one day before and two days after either the full moon or the new moon.

Eisenhower had originally planned to carry out the landing in early May, but, because preparations were not sufficiently complete, this was postponed until June. According to the climate analysis, the earliest date on which the meteorological requirements of the three armed services could be satisfied was June 5; on May 30 the Allied landing forces began assembling at their various staging areas. From June 1 onward, Allied supreme headquarters held an operational meeting every day, studying the climatic conditions of the English Channel. The climate analysis of June 4 indicated that on the 5th there would be low cloud, and strong winds and high waves, making the landing difficult, with the air force unable to provide cover for the landing, and the landing of troops dangerous. After weighing the advantages and disadvantages comprehensively, Eisenhower decided to delay the landing by 24 hours. On June 5, meteorological experts forecast that the weather would be clear before the afternoon of the 6th, meeting the requirements of the three armed services; on the basis of this report, the Allied commander made the decision to land on the 6th, and the landing campaign achieved success.

German forces at the time judged that, in the days following June 4, a cold front would move in from the direction of the North Atlantic, making it impossible for the Allies to launch an offensive. They placed excessive confidence in their own judgment of the weather, and relaxed their vigilance at sea and in the air. They did not carry out pre-battle preparations, and this was one of the reasons for the German defeat at the Normandy landing campaign.

The Yijiangshan Island Campaign, conducted by the East China Military Region in 1955, was our army’s first joint land-sea-air landing operation. Yijiangshan is located off the coast of eastern Zhejiang, in Huangyan county, with an area of 1.2 square kilometers. This operation occurred in the depths of winter, requiring a grasp of meteorological conditions suited to land, sea, and air operations. In order to seize favorable weather without delay and launch the landing operation, campaign meteorological support was strengthened. Meteorological personnel were on duty in both the air force and navy operations rooms, and the Shanghai Meteorological Observatory, along with the meteorological station of the then East China Air Defense Command, also provided mid-range weather forecasts for the sea area. On January 16, meteorological personnel gathered twelve years of climate data for analysis, and forecast that the weather would improve after January 17, with little cloud cover on the 18th and 19th, wind force of level 5, and that wind, waves, and tides would be suited to joint sea-and-air operations. The campaign commander, on the basis of this meteorological forecast, launched the assault on Yijiangshan on January 18. Fierce fighting continued until 2:00 a.m. on the 19th, when the more than 1,000 Kuomintang defenders on the island were completely annihilated. Correctly grasping and making use of favorable weather was one of the important reasons for the victory of the Yijiangshan Island Campaign.



Section 3 Military Climate Classification and Regionalization

Zonal climate regions divided according to the latitudinal distribution characteristics of climatic elements are called climatic zones. Within the same climatic zone, the basic characteristics of climate are similar. With an eye to military needs, the different climates of different regions, grouped into a number of types, are called military climate types. According to the degree of similarity and difference in climatic characteristics, using certain indicators or principles, dividing a given region or theater of operations, from a military standpoint, into a number of climatic zones is called military climate regionalization.

The laws governing the regional differentiation of climate are the foundation for carrying out military climate classification and regionalization. Climate classification and climate regionalization are two different methods of dividing up climate. The areas divided by climate regionalization must form a contiguous whole, whereas a given climate type may occur in different regions. It is generally accepted that the Earth is divided into five climatic zones: tropical, temperate, frigid, and polar. From a military standpoint, the following climate types — maritime climate, plateau climate, mountain climate, tropical rainforest climate, desert climate, and polar climate — are important military climate types.

Maritime climate is the comprehensive condition of weather and atmospheric activity over the ocean over many years. Maritime climate differs markedly from continental climate; maritime climate shows mild variation in temperature throughout the year, strong evaporation in summer and autumn, and comparatively abundant cloud, fog, and precipitation. Maritime climate has an important influence on military activity at sea and on naval construction.

Plateau climate is the climate that forms on plateau surfaces of high elevation, broad terrain, and gentle relief. The characteristic features of plateau climate are strong solar radiation, abundant sunshine, frequent thunderstorms and hail, comparatively scant rainfall, strong winds, and reduced atmospheric mass and water-vapor content, with a comparatively great difference between daytime and nighttime temperatures. The climate of the Qinghai-Tibet Plateau is the most typical example, and has unfavorable effects on military action.

Mountain climate is the climate formed under the influence of mountain terrain and elevation. Its principal characteristics are a great diurnal temperature range, and considerable variation in wind speed; owing to differences in the orientation, aspect, and gradient of mountain ranges, and in local terrain features such as valleys, summits, and defiles, there is considerable variation in the distribution of temperature, wind, cloud, fog, and precipitation.

Desert climate is a type of continental climate found in desert regions. Its principal characteristics are a dry climate, with little rain year-round, and sharp diurnal temperature variation, with the diurnal range sometimes exceeding 50°C; blowing sand activity is frequent, the ground surface is dry and bare, and sand and gravel are easily lifted by wind, often forming sandstorms, a phenomenon that is especially pronounced in winter and spring.

Tropical rainforest climate is the climate of year-round high temperature, humidity, and heavy rainfall found north and south of the equator. Its principal characteristics are perennially high temperatures, abundant rainfall throughout the year, monotonous climatic variation, and a climate that is summer-like all year round.

The climate types found on Earth are objectively given; there is no climate type that troops are simply unable to adapt to, nor is there any climate type to which any and all troops can fully adapt. From the standpoint of the process and capacity of troops adapting to climate, there are only climate types that are comparatively easy to adapt to and those that are comparatively difficult to adapt to. A unit’s capacity to adapt to climate derives from adaptive training conducted for different climate types, from the thorough consideration given to climatic factors in the development of weapons and equipment, and from various kinds of thorough support measures.

Military climate regionalization generally involves selecting different climate regionalization indicators according to different military needs. Depending on the purpose, comprehensive climate regionalizations can be compiled, such as military aviation climate regionalization, military naval-aviation climate regionalization, and so on. Military climate regionalization is one of the important bases for determining a unit’s force structure, formulating plans for operations, training, logistics, and other forms of support, and for the use and maintenance methods of weapons and equipment. It is also an important foundation for formulating military climate standards. For example, the climate regionalization used for the supply of military clothing and equipment is generally based on the level of temperature, with reference to factors such as landform and wind force. The Chinese People’s Liberation Army, taking the average minimum temperature in January as its basis, has divided the whole country into six climate zones: the tropical zone, subtropical zone, southern temperate zone, northern temperate zone, frigid zone, and plateau zone, and has established corresponding clothing and equipment supply standards on the basis of the temperature and other conditions of each climate zone.

The armed forces of some of the major countries of the world have likewise divided climate regions according to the influence of different climate zones on military action, in order to formulate the conditions and measures for operations in different climate zones. The American armed forces, on the basis of climate and terrain conditions, have produced an environmental distribution map of wars in various parts of the world, dividing it chiefly into four special climate regions: regions of deep snow and severe cold, found in the Arctic, subarctic, and temperate zones as well as plateau regions; desert regions; tropical jungle regions; and grassland regions, chiefly the vast grasslands of southeastern Europe and central-western Asia.





Chapter 7 Military Hydrology

Military hydrology chiefly studies water resources, rivers, lakes, reservoirs, glaciers, marshes, and the influence of the geographical conditions of their drainage basins on military activity, along with the laws governing this influence; it is one of the branch disciplines of military geography. Water is the most important material foundation for human existence, and at the same time water can also bring serious harm to humanity. Water has occupied an important place in war; historically, examples of using water in place of troops — deliberately breaching dikes to release water and conduct water-based attacks — are extremely numerous. Water is an important material for sustaining the combat effectiveness of military personnel; in modern warfare, neither people nor weapons and equipment can do without water. Rivers, lakes, and reservoirs are at once natural obstacles to military action and channels for water transport. The training and combat operations of troops must both take into account the influence of hydrological conditions.


Section 1 Water and War


1. Water and War in History

In ancient times, when science and technology were undeveloped, waging war by means of water was a commonly used method. The ancient Roman-era work Strategemata records fourteen instances of combat waged by means of water. Records of combat waged by means of water in China already appear in the Spring and Autumn period, and become still more numerous in the Warring States period. Taking the Yellow River as an example: in 359 BC, when the state of Chu attacked the state of Wei, it breached a dike on the Yellow River, flooding the city of Changyuan. In 322 BC, when Qi and Wei attacked the state of Zhao, Zhao breached a dike on the southern bank of the Yellow River, using the river’s waters to repel the advance of Qi and Wei. In 225 BC, the Qin general Wang Ben, in the war of unification against Wei, breached a dike on the Yellow River, channeling its waters to flood Daliang (present-day Kaifeng), the capital of Wei. Water-based attack was common at the time, to the point that works on defending against water attack even appeared, such as the “Defense Against Water” chapter of the Mozi.

Han Xin was a military strategist of the early Western Han period who fought on many occasions in river regions, and was thoroughly familiar with conditions related to rivers, being skilled at waging war by means of water. In November of the fourth year of King Han’s reign (203 BC), the Han army under Han Xin’s command faced the combined Qi-Chu forces under Long Ju’s command on either bank of the Wei River. Han Xin dispatched men to dam the Wei River in the night using more than ten thousand sandbags, and led part of his forces across the river downstream to attack Long Ju, before feigning defeat to lure the enemy; Long Ju, blind to the danger, led his forces in pursuit across the river. The Han forces upstream then seized the opportunity to breach the sandbag dam and release the water, drowning the Chu forces and killing Long Ju himself.

The Wei-Jin and Northern-and-Southern Dynasties period was the period in which water-based attack was employed most frequently; water-based attack involved using water-conservancy engineering works to direct the natural flow of water, according to the intentions of the commander, to attack the opposing side, a commonly used method being to dam the water downstream of a city and use the resulting backed-up, elevated water level to inundate it. Cities subjected to water attack included Shouyang, Pengcheng (present-day Xuzhou), and Jiangling, among others, of which Shouyang was the one most frequently attacked.

Shouyang, anciently called Shouchun, is present-day Shou county, Anhui. It once served as the capital of the state of Chu during the Warring States period. During the period of military confrontation of the Three Kingdoms and the Northern-and-Southern Dynasties, the region most fiercely contested lay along the Huai River, and Shouyang was a strategically vital point on the Huai. To its south, via the Fei, Shi, and Chao waterways, it could connect to the Yangtze; to its north, via the Huai, Ying, and Sha rivers, it could enter the Yellow River basin, or proceed downstream eastward along the Huai. Its convenient transportation made it ground that armies had to contend for. Historically, the stationing of powerful garrisons and strong generals to defend Shouyang became almost a fixed pattern during periods of north-south division. Shouyang also had disadvantages from a military-geographic standpoint: its terrain was low-lying, and the threat posed to the city by floods was extremely pronounced. Long practice of war led the city of Shouyang to build tall city walls and a flood-protection system, which withstood numerous severe tests amid water-based attacks.

In the second year of the Jianyuan era of the Southern Qi (480 AD), the Northern Wei invaded the south, dispatching a force of 200,000 to attack Shouyang; the defending general Huan Chongzu built a dike northwest of Shouyang, damming the Fei River to flood the areas around the city, preventing the Wei forces from approaching it. He also built a small fortification north of the dike, with moats dug around it connected to the water, and stationed troops there. Finding a direct assault on the city difficult, the Wei forces concentrated their strength to attack the small fortification, intending to breach the dam and release the water, creating conditions for an attack on Shouyang. Just as the assault was at its height, the Southern Qi forces breached another dam further upstream, called Xiaoshidu, and the released water surged directly against the small fortification; large numbers of the Wei forces’ attacking soldiers, horses, and equipment were swept away by the flood, suffering heavy casualties, and they were compelled to withdraw. The Southern Qi thus succeeded in holding on to the city of Shouyang.

In April of the fifteenth year of the Tianjian era (516 AD), Emperor Wu of Liang, in order to seize the city of Shouyang, built the famous Fushan Dam, a great structure blocking the Huai River, at present-day Fushan in Wuhe county, with the aim of raising the level of the Huai River in order to flood Shouyang. Once the dam was completed, the area within several hundred li on either bank of the Huai became a vast expanse of water, but had little effect on the city of Shouyang itself. In September, the Fushan Dam was destroyed by floodwaters, and the region downstream suffered severe disaster; more than 100,000 people in the towns and villages along the Huai River, in the path of the released water, were drowned.

In October of the fifth year of the Taijian era of the Southern Chen dynasty (573 AD), the general Wu Mingche, attacking the Northern Qi, once again built a dam to flood Shouyang; although the city walls remained intact, the water table within the city rose, conditions became damp and unbearable, most of the people within the city fell ill, more than half died, and the city was ultimately taken.

In war, water served as a highly useful barrier; in ancient warfare, whoever held a city held an important position. In order to strengthen city defense, most cities built solid walls, together with moats dug to a considerable width. For this reason, ancient usage generally referred to a city as a “city-and-moat” [chengchi]. Rivers and lakes were natural obstacles for defense. Rivers and lakes arranged in a linear pattern could form a defensive line for military purposes. In the early Northern Song (979–986 AD), in order to defend against continued southward incursions by Liao forces, the Song built a water barrier along the plains of its northern frontier, relying on canals and ponds, damming water to create reservoirs stretching from Baoding in the west to Niguhaikou in the east, a distance of more than 450 kilometers, and deployed boats to patrol back and forth on the water, guarding against raids by Liao forces.

On the march and in combat, resolving the problem of food and drink cannot be done without water. In ancient warfare, there were examples of armies falling into desperate straits for want of water — for instance, one of the reasons for Ma Su’s loss of Jieting during the Three Kingdoms period was that his water source was cut off. In combat, methods of destroying the enemy’s water sources also existed, such as filling in wells and poisoning water sources.

Historically, rivers have also had important significance for national defense; the Ling Canal dug by Qin Shi Huang, and the Grand Canal of the Sui and Yuan dynasties, played an important role in China’s unification, in connecting the economies of north and south, and in consolidating the border defenses and safeguarding the unity of the nation.



2. Water Resources and Regional Conflict

The Earth currently possesses roughly 1.39 billion cubic kilometers of water, distributed in liquid, solid, and gaseous form on the surface, underground, and in the air, forming bodies of water such as rivers, lakes, marshes, oceans, snow accumulation, groundwater, and atmospheric water, making up a vast hydrosphere. The volume of water on land accounts for only about 3.5 percent of the Earth’s total water volume, but almost all fresh water is distributed on land. Of this fresh water, more than 99 percent is found in the ice and snow of the two polar regions, while nearly half of the remainder is contained in the soil and atmosphere, with the remaining portion stored in rivers and lakes distributed extremely unevenly across the Earth’s surface. At the same time, the rapid growth of population and the development of industrial and agricultural production have caused the world’s consumption of fresh water to grow several times over, and, compounded by environmental pollution, water scarcity has become an ever more serious phenomenon throughout the world. Tensions between countries that rely on the same water source have already become quite severe; there are more than twenty countries in the world whose water supply cannot sustain their population, most of them in Africa and the Middle East. Water has become a highly distinctive kind of strategic resource, and has also become one of the important factors behind war and international conflict.

The Middle East is the region richest in petroleum resources in the world, and is also one of the regions of the world under the greatest water stress. For decades, the Arab states and Israel have struggled continuously over water resources. After the 1967 war, one of the measures the Israeli authorities adopted was to declare the water resources of the West Bank of the Jordan River and the Gaza Strip to be strategic resources, and to place them under Israeli military control. Through its military occupation, Israel has controlled the waters of the Jordan River and Lake Tiberias on the West Bank, as well as the groundwater of the Gaza Strip, using these sources to supply 40 percent of Israel’s domestic water needs. The water-source question has become a key factor in Israel’s refusal to withdraw from occupied territory, and unless the occupied territories are returned, the Arab-Israeli conflict and the Palestinian question cannot be resolved, directly affecting peace in the Middle East. The international community has held specialized conferences on the question of Middle East water resources.

With the exception of Turkey and Lebanon, every country in the Middle East is a water-scarce country. In order to share and secure access to water sources, relations among a number of Middle Eastern countries have remained continuously tense. In 1989, Turkey completed construction of the Atatürk Dam on the upper reaches of the Euphrates River, a reservoir with a capacity of 48.7 billion cubic meters; once the dam began storing water, downstream Syria received only 60 percent of its pre-dam water volume, while Iraq received 37 percent. Both Syria and Iraq lodged strong protests with Turkey over this.



3. The Place of Water in Modern War

Whether water supply can be properly organized in wartime affects the course of a war. For the survival and combat operations of a modern army, water is one of the most basic and important supplies. Human beings cannot do without water, nor can weapons and equipment. Under field conditions, water is the material foundation for sustaining a unit’s combat effectiveness and thereby achieving victory, and its importance is equal to that of ammunition, food, and fuel. Under modern conditions, the task of providing field water supply is far more onerous than in the past; it is necessary not only to guarantee water for personnel’s daily needs, but also to guarantee water for the cooling of large numbers of vehicles and technical weapons, and for washing personnel and vehicles. According to calculations, every motor vehicle requires 20 to 30 liters of water per day and night; every medium tank requires 100 liters of water per day and night; a shower unit servicing personnel washing requires 200 liters of water per hour for 72 people; washing down a single tank or vehicle with a spray vehicle requires several hundred liters of water; and washing down artillery pieces of various calibers requires more than 100 liters of water. The higher the degree of modernization of a unit, the greater its water consumption — for example, the water consumption of a single American armored division exceeds that of a single infantry division by more than 170,000 liters. In addition, battlefield medical care also requires large quantities of clean, high-quality water. In modern warfare, a unit’s water consumption has increased greatly. According to reports, in the Gulf War, a single American division of 20,000 troops could consume up to 2,000 tons of water per day, a figure roughly equal to the total daily consumption of ammunition and fuel by a division engaged in intense combat. Supplying this much water under field conditions is far from easy. Because of the effects of enemy fire — and especially on a battlefield that has undergone chemical or biological weapons attack — existing water sources and water-supply facilities may suffer severe damage, which would make water supply still more difficult in water-scarce regions, and could create water-supply difficulties even in regions with abundant water sources, owing to severe contamination. Under modern conditions of warfare, wartime water supply has already become an important problem. This is not only because of the increase in water consumption, but, more importantly, because of the difficulty of obtaining it. The battlefield space of modern warfare has expanded, and units have more opportunities to operate under special natural conditions, causing the contradiction between water supply and demand to become still more pronounced — for example, the volume of water needed for operations in desert regions can exceed that needed for operations in other regions, while desert regions are extremely short of water sources and find it difficult to obtain water locally, thereby increasing the difficulty of water supply. For a modernized army, whether water can be supplied in a timely fashion in wartime bears directly on the success or failure of operations.




Section 2 The Influence of Rivers on Military Action

Since ancient times, rivers have been regarded as an important factor in combat, particularly in plains regions, where they are the natural obstacle of greatest military value; when a river blocks an army’s path of advance, it becomes an obstacle to military action. Rivers are also natural waterways, of great significance for military water transport. Modern warfare demands rapid mobility of troops; in order to overcome the obstructing effect of rivers, commanders must understand such hydrogeographic factors as the geographic position of rivers within the theater of operations, the characteristics of their banks, the depth and speed of their flow, and the seasonal variation of their water volume, in the service of formulating operational plans.


1. River Reconnaissance Is an Important Component of War Preparation

The general hydrological characteristics of most of the world’s rivers have already been surveyed; some rivers have already undergone thorough and detailed study, facilitating a unit’s preliminary identification of reliable crossing points for combat operations. But in wartime, units must still obtain accurate intelligence concerning the area to be crossed and its surrounding geography, in the service of river-crossing operations and combat along rivers. Europe, for example, has a great many rivers; every 100 to 200 kilometers one encounters a major river more than 100 meters wide, and every 40 to 50 kilometers a small river less than 50 meters wide. NATO forces training for combat in Europe frequently encounter the problem of river crossing. For this reason, NATO forces, while updating their river-crossing equipment and strengthening river-crossing training, also attach great importance to the survey and study of the hydrogeography of rivers. American field manuals stipulate that, in organizing and carrying out a prepared river-crossing operation, the first step in determining a river-crossing operational plan is to obtain relevant hydrogeographic data on the river.

Our army, too, has attached great importance to river reconnaissance in combat and training. In the years of revolutionary war, lacking specialized equipment to overcome water obstacles and lacking air and ground artillery cover, the Chinese People’s Liberation Army adopted various means in combat to ascertain the hydrogeographic conditions of the area of operations. In 1947, when the Liu-Deng army group advanced south into the Dabie Mountains, it had to force a crossing of a series of rivers, including the Yellow River and the Huai River. Liu Bocheng understood deeply that a river-crossing operation was the key link in accomplishing the task of the southward advance, and accordingly made hydrogeographic preparations. He told his staff officers that every possible means must be used to strengthen understanding of the water level of the Yellow River, to grasp its changes, and to determine precisely the terrain, rivers, transportation, and road conditions of the area of operations, marking all this information on maps — the faster the better, for opportunity waits for no one and time is not to be delayed. At the same time, before the unit’s movement, he stationed himself with the staff officer responsible for hydrological matters, studying river charts and listening to reports from personnel of the Yellow River Conservancy Commission on conditions along the section of dike from Acheng to Dongming. When crossing the Huai River, staff officers reported that the Huai could not be forded on foot; Liu Bocheng personally took a bamboo pole and measured the depth of the river himself, proving that it could indeed be forded, and ordered the unit to ford it swiftly. The practice of war showed that only through investigation and research could one grasp accurate geographical conditions in a timely fashion. The staff officers had relied only on previously known conditions, concluding, without actual measurement, that the river was too deep to ford. In fact, the conditions of a river’s flow and the geography of its two banks are both subject to change; one cannot rely solely on existing materials and experience, but must conduct on-the-ground investigation and carry out the mission in light of actual, changed conditions. In operations in river regions, one must study the geographic characteristics of rivers and their influence on combat operations.

The 1949 Yangtze Crossing Campaign was an offensive river-crossing operation of unprecedented scale in the history of our army’s wars. Lying athwart our forces’ direction of advance, the Yangtze was the greatest obstacle to our army’s movement; in order to ensure that a million-strong army could smoothly cross the broad expanse of the river, the Central Military Commission and the General Front Committee, before the launch of the campaign, specially studied the geographical and environmental conditions of the river crossing, chiefly conducting a survey of the hydrogeographic characteristics of this natural barrier and the natural conditions of both its banks. Militarily speaking, from Jiangyin to Wuhu, the course of the Yangtze bends northward, forming a great arc favorable to carrying out a pincer assault and achieving encirclement at the campaign level. Under normal conditions, the flow of the middle and lower Yangtze is steady, but east of Anqing it is considerably affected by tides, and at low tide there are mud flats or sand flats of varying size near the banks of the river. Each year, during the spring rains and the peach-blossom flood season, the water level gradually rises and the current gradually quickens, but this has little effect on a river crossing. Both banks of the Yangtze are mostly earthen dikes, with many ports and waterways, favorable for concealing troops and vessels and for conducting training on the water. There are a considerable number of river islets within the river. Apart from some mountainous and hilly terrain in southern Anhui and southern Jiangsu, the provinces downstream are mostly waterlogged paddy-field terrain, with comparatively numerous river ports and lakes, unfavorable for the movement of large formations. On the basis of the geographical conditions of the Yangtze, the Central Military Commission decided to exploit the hydrological conditions of the Yangtze at a time favorable to us, and, combining this with the geographical characteristics of the middle and lower Yangtze, using wooden sailing vessels as the means of crossing and exploiting the cover of darkness, carried out a forced crossing on a broad front across a stretch of more than 500 kilometers, destroying the Yangtze defense line at a single stroke. A million-strong army crossed the Yangtze, achieving victory in the Yangtze Crossing Campaign, and exerting an important influence on the course of the War of Liberation.



2. Rivers Are a Natural Obstacle to Military Action

The natural geographic characteristics of rivers and the changes in their hydrological conditions have an extremely great influence on military action; when advancing troops encounter a large river, personnel find it difficult to ford it, and the mobility of mechanized forces is impeded. Rivers are the principal obstacle to the ground mobility of land forces. Foreign militaries hold that victory in modern ground offensive operations is directly related to whether land forces are skilled at overcoming water obstacles. This is because many countries possess a great number of rivers within their territory. In operations in river regions, the influence of river hydrology must be fully taken into account. Whether the obstacle presented by a river can be overcome in a timely fashion in wartime bears directly on the course, and even the outcome, of a war. In a 1936 conversation with Edgar Snow, Mao Zedong said that crossing the Dadu River was the most critical event of the entire Long March. Had the Red Army failed there, it could very well have been annihilated. The great army led by Shi Dakai of the Taiping Heavenly Kingdom was surrounded and annihilated in its entirety by Qing forces in the gorges of the Dadu River.

The First Front Army crossed twenty-four rivers over the course of the Long March; at the time, whether the obstacle of these rivers could be overcome was a matter of life and death for the Red Army. Owing to poor command, the Red Army suffered severe losses in crossing the Xiang River during the Long March; of the more than 86,000 troops that had set out from Jiangxi, losses exceeded half by the time the Xiang River was crossed, leaving fewer than 40,000 troops. The Xiang River is a major river flowing from south to north into Dongting Lake, and Chiang Kai-shek had deployed his fourth blockade line along the Xiang River. Because the Red Army failed to seize the favorable opportunity to cross the Xiang River before the enemy’s blockade line had fully taken shape, it missed its window of opportunity. By the time the Central Military Commission ordered the crossing on November 25, 1934, the enemy’s blockade line had already formed. Because the pace of the crossing was too slow, the covering forces suffered severe losses. The 34th Division of the Fifth Army Corps, tasked with covering the rear of the entire army, bore the principal covering duty in the area of Shuiche, Guanyang, in Guangxi; when it had completed its covering mission and sought to cross the Xiang River, it came under heavy enemy encirclement, and the great majority of the division’s personnel sacrificed their lives. After crossing the Xiang River, the Fifth Army Corps had only slightly more than a thousand men left in its ranks. The Battle of the Xiang River was the most brutal engagement fought by the Red Army after leaving the Central Soviet Area, and also the one with the greatest losses.

After the Zunyi Conference, Mao Zedong directed the Red Army in four crossings of the Chishui River and a masterful crossing of the Jinsha River, breaking free from the pursuit and blockade of several hundred thousand enemy troops. Upon reaching the Dadu River, whether the Red Army could cross it at that time was a matter bearing on its very survival. When Chiang Kai-shek learned that the Red Army had reached the Dadu River, he mobilized more than 100,000 troops, plotting to annihilate the Red Army on the banks of the river.

The Dadu River is a famous gorge river, the largest tributary of the Min River within the Yangtze’s upper drainage system, rising in the Guoluo Mountains on the border of Sichuan and Qinghai, running north to south through Sichuan province, with a total length of 1,155 kilometers. The river descends a total of 3,600 meters along its course, and its current is swift and turbulent. In the past, the Taiping Heavenly Kingdom general Shi Dakai, having failed to cross the river in time while on the southern bank of the Dadu at Zida, found, by the time he attempted to cross, that the river had suddenly risen violently; fighting a bloody battle against Qing forces, he was still unable to force a crossing, and was annihilated on the banks of the Dadu River. The Red Army, drawing the lesson from Shi Dakai’s defeat at the Dadu River, seized the Anshunchang crossing by surprise, enabling part of the Red Army to cross the Dadu River successfully, but with too few boats for too many men, the pace of the crossing was slow. When Mao Zedong arrived at the crossing and saw the difficulty of the crossing operation, he immediately decided that the Luding Bridge must be swiftly seized, or else the main force would be unable to cross in time. The distance from Anshunchang to the Luding Bridge was roughly 120 kilometers, and troops were required to cover it in two days. Mao Zedong stressed that this was a strategic measure — only by seizing the Luding Bridge could the main force of the Red Army cross the Dadu River in its entirety, avoid the fate of Shi Dakai’s defeat, and reach western Sichuan to join up with the Fourth Front Army. In accordance with Mao Zedong’s order, the unit marched 120 kilometers in a single day, reaching the Luding Bridge and seizing it, ensuring that the Red Army crossed the Dadu River in its entirety. Having successfully crossed the Dadu River, the Red Army left the pursuing Kuomintang forces behind, and Commander-in-Chief Zhu De repeatedly called this victory a strategic one.

The obstruction of rivers affects the speed of a unit’s mobility, and can cause opportunities for battle to be lost, exerting an influence on the overall course of the war. Whether the river-crossing operation can be properly organized, and the speed of the crossing, have an extremely great influence on a unit’s mobility; in formulating an operational plan, the river system and other hydrological characteristics of rivers must be fully taken into account.

A drainage system [shuixi] is the system formed by the interconnection of a river’s main stem, its tributaries, and the lakes, marshes, or underground streams within its drainage basin. Different drainage-system distribution patterns have different effects on a unit’s mobility. A parallel drainage pattern requires crossing the obstacle of a river multiple times along a single direction of advance. A trellis (grid-like) drainage pattern divides a unit’s combat formation, while a dendritic (tree-branching) drainage pattern makes it difficult for a unit’s advance to maintain a fixed direction.

The hydrological conditions of a river are constantly changing; a river’s width, depth, and flow speed, and the seasonal variation of its hydrological conditions, all bear a close relationship to a unit’s river-crossing operations. Chinese rivers, for example, are for the most part at low water in winter, while runoff generally increases in spring, though the degree of increase varies considerably from place to place. During the Yangtze Crossing Campaign, the Central Military Commission repeatedly sought to understand changes in the Yangtze’s hydrological conditions, because such changes had a great influence on the crossing. Differences in river width and narrowness also have differing degrees of influence on military action; a narrow river can be forded, whereas a broad, large river requires more river-crossing equipment. The lower reaches of China’s Yellow River have a river course as much as 10 to 20 kilometers wide, making it one of the principal obstacles to north-south mobility within China. Water depth affects the choice of method of crossing, while flow speed affects the difficulty of the crossing; a fast-flowing river has a great effect on engineer units’ bridge-building operations. The composition of the riverbed affects the fording of vehicles and personnel, and the submerged crossing of tanks. The floodplain within a riverbed has a comparatively great effect on a unit’s mobility; the floodplain of the Yellow River, for example, can be several kilometers wide, with extremely low bearing capacity, such that vehicles cannot move across it without engineering measures being taken. In the lower reaches of major rivers, there are often many branching channels, with numerous sandbars between the branching tributaries; these sandbars have military significance, and can be used as support points for river crossings. The height, gradient, and solidity of riverbanks, the freezing conditions of a river, the shape and length of the river course, the longitudinal gradient of the riverbed, the soil composition of the banks and riverbed, the height of the water level, and the names, size, surface condition, and elevation of water-conservancy facilities, islands, and sandbars, along with numerous other hydrological factors, can all exert an influence of varying magnitude on military action.

In choosing a river-crossing sector in wartime, one must consider both tactical factors and hydrogeographic factors. Tactically, one should choose a sector where the enemy’s defense is comparatively weak, or an area the enemy does not anticipate; a bend in the river convex toward our own side, with comparatively high terrain on our own bank; and terrain on the opposite bank facilitating landing and combat, making it easy to establish and consolidate a landing site. From a hydrogeographic standpoint, one should choose a sector where the river is narrow and the current slow, with no shoals within the river; where the banks are firm and gently sloping, facilitating the passage of vehicles and personnel, with fordable spots and existing crossing points or sandbars that can be exploited; where there are no water-conservancy structures likely to cause sharp fluctuations in the water level at the crossing point; and where there are usable routes on both banks. In 1935, when the Fourth Front Army forced a crossing of the Jialing River during the Long March, it attached great importance to the choice of the river-crossing sector, holding that one of the keys to a successful crossing was the choice of sector; the Front Army’s commander-in-chief, Xu Xiangqian, personally led relevant personnel in surveying the terrain and hydrology along the Jialing River, and, in light of the enemy’s broad-front defense characteristics and the disposition of its forces, chose the river-crossing sector and drew up a thorough operational plan. The main crossing sector was chosen in the Shijiaba area, more than twenty li southeast of Chaxi county. At this location, the river bulges out toward our own side, forming a pincer shape against the enemy, so that our artillery fire posed a greater threat to the enemy and facilitated covering the crossing. The river was somewhat wide here, but the current was slow, reducing the deviation of the crossing and allowing a fast crossing; our own bank was comparatively high, facilitating the organization of fire, while the enemy’s bank consisted of undulating terrain, making it easy for our forces, once ashore, to expand the results achieved. The forced crossing of the Jialing River succeeded on March 28, and the campaign lasted 24 days in total, annihilating more than 10,000 enemy troops altogether; it was a model example, in the combat history of the Fourth Front Army, of a large-scale forced river crossing. Among the reasons for the campaign’s victory was the correct choice of the river-crossing sector.

The hydrogeographic characteristics of rivers display regional differences, and how an operational plan is formulated to address the specific characteristics of each individual river bears directly on the success or failure of the campaign. The challenge Egyptian forces faced in forcing a crossing of the Suez Canal in October 1973, during the Fourth Middle East War, was that the Suez Canal is a canal; the structure of its banks and the characteristics of its water level presented amphibious assault forces with many difficulties. The first difficulty was that the canal was a waterway artificially dug through sandy soil, and sandy soil is easily eroded. To prevent erosion, the banks were faced with concrete walls, with the top of the wall exposed above the waterline and the base of the wall embedded in the riverbed. The river also displayed tidal phenomena, with the water level varying — at high water the distance from the top of the wall was 1 meter, and at low water, 2 to 3 meters. How amphibious vehicles were to enter the water from a bank more than 1 meter above the water surface, and how, having entered the water, they were then to climb ashore, presented difficulties. The second difficulty was that Israel had piled up an enormous sand embankment along the entire eastern bank of the canal, in places more than ten meters high. The third difficulty was that there were 35 fortified strongpoints along Israel’s Bar-Lev Line. The fourth difficulty was that Israel had buried oil drums storing flammable liquid deep within the sand embankment, with the liquid able to be discharged into the water via switches controlled from within the strongpoints, and then ignited, to prevent the crossing.

The primary problem in crossing the Suez Canal was how to open passages through the sand embankment. Without passages, bridges could not be erected, nor could crossing points be established, and without bridges and pontoon bridges, tanks and heavy weapons could not cross the river, nor could infantry withstand a counterattack without them. The Egyptian military conducted various experiments on how to cross the river; ultimately, a young engineer proposed using water cannon to blast open passages. Testing confirmed that washing away one ton of sand required only one ton of water. On this basis, Egypt ordered 450 lightweight water pumps; five pumps working together could wash away 1,500 tons of sand within three hours, opening a breach in the canal’s embankment within two hours. On October 6, Egyptian soldiers, within eight hours, opened sixty breaches in the sand embankment of the Suez Canal using water cannon, erected eight heavy bridges and four light bridges, and assembled and used thirty-one pontoon bridges, transporting 100,000 men, 1,020 tanks, and 13,500 support vehicles across the canal within 24 hours. A river crossing of this scale is rarely seen in the history of world military affairs. Egyptian forces breached the Bar-Lev Line Israel had established on the eastern bank of the canal, winning the opening engagement of the war, and boosting the morale of the Arab peoples.

Rivers are a natural obstacle to the mobility and combat operations of troops. Modern warfare has placed still higher demands on a unit’s river-crossing capability. The armed forces of many countries attach great importance to research on engineering support for river crossings, developing river-crossing equipment suited to their own country’s geographical characteristics for swiftly overcoming the obstacle of rivers. China is a country with many rivers, and the state, too, attaches great importance to the development of new types of river-crossing equipment.

On July 17, 1958, floodwaters on the Yellow River washed out Pier No. 11 of the Zhengzhou Yellow River railway bridge, cutting off north-south transportation. Premier Zhou Enlai, after inspecting the site in person, directed that engineer units, while urgently repairing the railway bridge, should simultaneously erect a pontoon bridge near the railway bridge. But the Yellow River’s flow is comparatively small in normal times, while during the flood season the river course becomes broad, the water deep and fast-flowing, forming a vast expanse of water; when the water level falls, muddy shoals extending more than 1,000 meters appear, making bridge-building operations extremely difficult. Affected by the geographical environment of the Yellow River, the engineer unit’s first attempt at bridge-building did not succeed. After hearing the report, Zhou Enlai pointed out: one very important reason this bridge-building attempt did not succeed is that, from equipment to training, none of it was suited to China’s conditions. Your rivers are many and broad, and your equipment and materiel are also insufficient. Equipment and training must both be combined with the different characteristics of different rivers. In the future, equipment must also take into account how to adapt to the conditions of the four great drainage systems of the Yellow, Yangtze, Pearl, and Liao rivers. At present, your task is: first, using existing equipment and materiel, combined with improvised methods, to erect the bridge once, using this place to train troops and conduct trials; second, to hold an on-site conference here, studying the problem comprehensively. How the organization and equipment of pontoon-bridge engineers should be combined with China’s conditions must also be worked out through a considered plan.

In the years of war, whenever the Chinese People’s Liberation Army was about to carry out combat operations along a river, it organized pre-battle training beforehand. Before the 1949 river crossing, three months of river-crossing training were conducted, laying the foundation for victory in the operation. The armed forces of some countries throughout the world attach great importance to river-combat training, and frequently organize large-scale offensive-and-defensive exercises. Our army, too, has consistently attached importance to training for operations in river regions.

On June 20, 1951, Liu Bocheng led students of the Military Academy in conducting a live-fire demonstration exercise on infantry-division river-crossing offensive combat on the Huai River at Linhuaiguan in Fengyang county, Anhui. In this exercise, he stated: “We are conducting a river-crossing offensive combat exercise. China’s terrain has more mountains in the west and faces the great ocean in the east; the large rivers capable of serving as transportation obstacles generally flow into the sea from west to east. For this reason, river combat will occupy an important place in resisting future imperialist aggression. There are many historical examples of river combat in our country. Our Workers’ and Peasants’ Red Army crossed the Xiang River, the Yangtze, the Dadu River, and the Yellow River during the Long March; during the War of Resistance Against Japan, the New Fourth Army and the Eighth Route Army fought back and forth across north and south; and during the War of Liberation, we again crossed the Songhua River, crossed the Yellow River, crossed the Huai River, crossed the Yangtze, and crossed the Pearl River, until the entire mainland was recovered — there is a great deal of experience in river combat. But as for modernized, standardized river combat involving the coordinated action of multiple combined arms, we should study this with a clear purpose, bearing in mind the task of defending our national territory; this exercise of a river-crossing engagement on the Huai River is being conducted precisely under such a scenario.”



3. The Influence of River Flood Damage

Rivers bring humanity resources and transportation convenience, but they can also bring disaster. Both the deliberate destruction of a river’s water-conservancy facilities by human agency and river flooding can cause severe harm.

In war, using a river’s water-conservancy facilities to release water, or building dams to expand the natural river course’s flooded area, in order to create a water barrier to obstruct enemy forces, can also cause severe destruction. During the War of Resistance Against Japan, on June 9, 1938, the Kuomintang government sent troops to breach the Yellow River dike at Huayuankou, in an attempt to block the westward advance of Japanese forces. The result was that a vast tract of land in eastern Henan, northern Anhui, and northern Jiangsu was inundated, forming a Yellow River flood zone extending 400 kilometers in length and 30 to 80 kilometers in width. The disaster area covered 44 counties and cities, destroying 12.6 million mu of farmland, affecting 12 million disaster victims, and causing more than 890,000 deaths by drowning and by freezing and starvation. This became the most severe man-made flood disaster in the history of the Yellow River.

Regarding the Kuomintang’s distrust of the strength of the people’s resistance against Japan, and its tactic of using water in place of troops by breaching the Yellow River dike to block the Japanese forces, Zhou Enlai did not approve. He said that many instances of water-based warfare in ancient China had not succeeded — even the Song dynasty had been unable to use water to hold back the enemy — and that Chiang Kai-shek’s idea of using a breach in the Yellow River dike to hold back the Japanese advance showed ignorance of history.

In August 1945, Chiang Kai-shek launched full-scale civil war; in order to support his military operations, he wished to re-seal the Huayuankou breach and restore the Yellow River to its old course, which would not only flood the Liberated Areas but would also cut off the Shandong, eastern Henan, and northern Jiangsu Liberated Areas from the North China Liberated Area. During the War of Resistance Against Japan, the Yellow River’s old course had already become level ground; its total length was 744 kilometers, three-quarters of which lay within the Liberated Areas, and over eight years the people on both banks had dug out sand and planted trees there, so that the ancient course of the Yellow River had already become fertile farmland, with a resident population reaching 400,000. At the same time, the dikes along the old course had, through years of wartime destruction and the erosion of wind and rain, already lost their capacity to withstand floods. If the Yellow River were suddenly restored to its old course before the original dikes had been repaired, this would subject the Liberated Areas to a major disaster. Zhou Enlai exposed the fact that Chiang Kai-shek’s intention in sealing the Huayuankou breach and restoring the river to its old course was precisely to use the waters of the Yellow River to drown the people and troops of the Liberated Areas, and to destroy the supply of materiel to the Liberated Areas, in order to facilitate his own advance and seizure of territory, thereby achieving his military objectives.

Zhou Enlai led the struggle over the sealing of the Yellow River breach and the restoration of its old course, exposing Chiang Kai-shek’s scheme of using water in place of troops, and insisting that the breach could only be sealed and the water released once the dikes had been repaired and the resident population relocated. Through the struggle against the Kuomintang, the timetable for sealing the Huayuankou breach was delayed; Zhou Enlai thereby won time for the military and civilians along the banks of the Liberated Areas to urgently repair the old dikes and relocate the population, so that, by the time the Huayuankou breach was finally closed on March 15, 1947, the old dikes of the Yellow River within the Liberated Areas had already been essentially repaired, and no major disaster resulted.

River flooding chiefly consists of rainstorm floods, snowmelt floods, and the like. Floods have the most widespread influence on humanity, and exert a great influence on military action. Flood inundation poses a direct threat to troops. Floods can wash away transportation lines, threatening a unit’s equipment and personnel; floods can also increase the natural obstacle presented by a river.

During the War to Resist America and Aid Korea, floods posed an extremely severe threat to roads and transportation; at the same time, because understanding of Korea’s hydrogeography and seasonal changes was insufficient, emphasis was placed on concealment from air attack, while precautions against flooding were neglected. Apart from some plains along the coast, most of northern Korea is mountainous, and roads are mostly winding, following the contours of the mountains along rivers; nearly all permanent bridges had been destroyed by enemy aircraft, and even the temporary pontoon bridges erected were frequently bombed as well; roads too were mostly repaired on a makeshift basis, with unstable roadbeds, so that when the spring and summer floods came, roads would turn to mud, mountain torrents would suddenly burst forth, and river waters would rise sharply, causing extremely severe damage to road transportation. During the flood period of 1951, transportation on some routes was halted for nearly a month, severely affecting the supply of materiel to the troops. After experiencing this summer flood, the relevant departments of the Volunteer Army promptly summarized the lessons learned, and in subsequent work gradually came to grasp the objective laws governing hydrological change, placing emphasis, during the spring flood and flood seasons, on guarding against floodwaters washing out roads, and organizing ferry crossings to support river crossings, thereby ensuring that roads remained open.




Section 3 The Influence of Lakes, Reservoirs, and Marshes on Military Action

Lakes, reservoirs, and marshes all belong to the category of areal bodies of water, and exert a great influence on military action. Lakes, reservoirs, and marshes are extensively distributed across the Earth’s land surface. Militarily, like rivers, they are natural water barriers, an obstacle to the attacker and a natural shield for the defender.


1. The Influence of Lakes on Military Action

A lake is a body of water formed by the accumulation of water in a low-lying area of land, with a comparatively broad water surface and slow water exchange. Lakes are widely distributed throughout the world, with a total area accounting for roughly 1.5 percent of the total land area. China is a country with many lakes; there are more than 2,800 natural lakes with an area of one square kilometer or more, with a total area of roughly 80,000 square kilometers. Lakes are known by many names; the Chinese terms dian, ze, chi, hai, pao, dang, dian, bo, cuo, and nuo, among others, are all alternative terms for lakes. Lakes have the functions of water storage, water supply, irrigation, water transport, power generation, aquaculture, and regulating river flow, among others. Lakes can provide a water-surface battlefield on land; militarily, a lake serves as a water source for troops, as an obstacle to an attacking force, and as a shield for a defending force. In operations in lake-dense regions, a unit’s movements are easily impeded, and mobility is affected; a large lake can allow a military transport route to be opened by water, and a region dense with lakes is favorable to the development of guerrilla warfare.

China’s lakes are broadly but unevenly distributed; the eastern plains and the Qinghai-Tibet Plateau form two great dense lake clusters. In the eastern plains region, lakes are mostly interspersed with rivers and waterlogged paddy fields, forming river-lake-and-waterway regions centered on lakes, which are natural areas of great military value. Liangshan Marsh and Dongting Lake once served as base areas for historical peasant uprisings.

Lakes are an important component part of water transportation, and also an important component part of the world’s water resources; they are also rich in fish and shrimp, and produce reeds and rushes, making them an important source of raw material for the aquaculture and light industries. During the Agrarian Revolutionary War, the military and civilian population of the Honghu region used the lake to protect themselves and wage guerrilla warfare against the enemy, establishing a revolutionary base area in the densely lake-and-river-laced, waterway-crossed Honghu region. Mao Zedong pointed out during the War of Resistance Against Japan that the guerrilla warfare waged at Honghu during the Red Army era sustained itself for several years, evidence that river-lake-and-waterway regions could develop guerrilla warfare and establish base areas there.

Honghu is the largest lake in Hubei province, located on the Jianghan Plain, north of the Yangtze and south of the Han River, made up of dozens of lakes including Honghu, Datonghu, and Dashahu, collectively known as the “Thousand-Li Honghu.” The Honghu region, along the Yangtze, could proceed east to Hankou, west to Sichuan, and south to Dongting, and occupied an important strategic position as a vital transportation-and-shipping route between Hubei and Sichuan. The western Hubei guerrilla forces used the crisscrossing river-lake-and-waterway network, and the dense growth of reeds and the natural water surfaces, as a natural shield allowing them to advance and attack or withdraw and defend, employing flexible, mobile guerrilla tactics to strike the enemy through unconventional means, establishing part of a red political power and expanding their influence.

Baiyangdian, located on the Hebei plain, was during the War of Resistance Against Japan a mainstay for the anti-Japanese military and civilians in waging guerrilla warfare against the Japanese invaders. In September 1942, the Jin-Cha-Ji Sub-Bureau and Military Region directed: “Establish a guerrilla base area centered on the reed marshes of Baiyangdian, Wen’an Marsh, and the Daqing River area, gradually expanding outward, restoring and opening up work.” The water-borne guerrilla forces of that time relied on the lakes, waterways, and reed marshes to strike at the enemy, fighting when they could win and withdrawing when they could not, striking terror into the hearts of the Japanese aggressors.

Weishan Lake, in southwestern Shandong, and Yangchenghu, in southern Jiangsu, likewise served as anti-Japanese guerrilla base areas during the War of Resistance Against Japan; the local military and civilian population, relying on the favorable lake environment, protected themselves and struck at the Japanese forces.

Certain large lakes also serve as important transportation routes. During the Second World War, the only strategic transportation route connecting Leningrad with the rear areas of the Soviet Union was Lake Ladoga, celebrated as the “Road of Life.”



2. The Influence of Reservoirs on Military Action

A reservoir refers to a body of water built up with dams, sluices, dikes, and similar structures, used for storing water and having a runoff-regulating function; it is also called an artificial lake. The influence of a reservoir on military action chiefly concerns the mobility of troops. Once a reservoir is destroyed, it can cause flooding downstream, increasing the difficulty of a unit’s movement. Once a large reservoir’s power station is destroyed, this can affect industrial and agricultural production and transportation. A reservoir formed by damming a river is called a dam-type reservoir; one formed by building a dam and control sluice at the outlet of a natural lake is called a lake-type reservoir. China stipulates that a body of stored water with a volume of 100,000 cubic meters or more is called a reservoir, while one smaller than 100,000 cubic meters is called a pond. China has already built 86,000 reservoirs of various types, with 30 large reservoirs having a capacity greater than 2 billion cubic meters. Abroad, there are twelve reservoirs with a capacity greater than 60 billion cubic meters; among these, the Bratsk Reservoir on the Angara River in the Soviet Union has a total capacity of 169.3 billion cubic meters, forming an artificial lake with an area of 5,470 square kilometers. The world’s reservoirs, classified by capacity, are divided into large reservoirs, with a total capacity greater than 100 million cubic meters; medium reservoirs, with a total capacity of 10 million to 100 million cubic meters; and small reservoirs, with a total capacity below 10 million cubic meters. A reservoir can control river runoff and release flow as needed, and has multiple functions including irrigation, power generation, navigation, flood control, fisheries, and tourism. Some large reservoirs have important military value in both peacetime and wartime; a reservoir can be used to create a water barrier for covering a defensive area and cutting off transportation lines. In wartime, there are also military dams constructed by armed forces, used to raise the level of a river’s water and create an artificial flood downstream, increasing the difficulty of enemy movement. Reservoir dams often become bombing targets in wartime; once a reservoir’s dam is destroyed, it can cause severe losses to the lives and property of the local population, and the released water will destroy towns, mines, bridges, and roads over a considerable area, restricting military action and destroying production, affecting a country’s war potential. A reservoir can also be used to regulate water volume for defensive purposes.

Destroying a reservoir or a military dam can, within a certain period, create a flow of water that cuts off transportation lines and destroys bridges downstream, affecting a unit’s river crossing and mobility. During the War to Resist America and Aid Korea, in order to destroy the rear-area transportation of the Volunteer Army as well as hydroelectric power generation and irrigation of farmland, American forces bombed large reservoirs in northern Korea, destroying reservoir dams and releasing their stored water, washing out many roads and bridges along the Pyongyang-Sinuiju line, flooding nearby farmland and villages, and disrupting the Volunteer Army’s transportation and supply lines.

On June 22, 1952, American forces dropped more than 560 bombs of 500 to 2,000 pounds each on the Suphung hydroelectric power station, located on the Yalu River in Kuandian county, Liaoning province, and near Sakju, Korea. At the time, this power station was one of the largest in the Far East, with a total installed capacity of 630,000 kilowatts, and was a hydroelectric station shared jointly by China and Korea. Construction began in 1937, and power generation began in 1941, with half its electricity transmitted to each side of the Sino-Korean border. The Suphung power station’s dam stood 106 meters high, with a crest elevation of 131 meters, a crest length of 899.5 meters, and a total reservoir capacity of 11.65 billion cubic meters. The power plant itself was located on the Korean side, and was managed by Korea. While bombing the Suphung power station, American forces also bombed three other reservoir power stations at Kapsan, Changjin, and Pujon, and most of the power plants, substations, and sluice gates around these dams were destroyed, causing more than two weeks of near-total power outage in northern Korea, and bringing production facilities in Pyongyang and factories along the Yalu River entirely to a halt. The Suphung hydroelectric station partially resumed production after emergency repairs, but American forces continued bombing to prevent this recovery, and the bombing continued until June 1953.

From May 13 to June 19, 1953, the US Air Force carried out a coordinated attack on the entire dam system of the reservoirs of northern Korea, choosing five reservoirs as key bombing targets. The aim of this campaign was to attempt, by destroying reservoir dams, to trigger floods, inundate farmland, cut off the water supply to paddy fields, destroy transportation lines, and create difficulty for the logistical supply of Chinese and Korean forces. The Toksan reservoir was located roughly 32 kilometers north of Pyongyang; American forces sent twenty bombers to attack it on the afternoon of May 13, 1953, and the reservoir dam collapsed over a stretch of more than 130 meters; the flood inundated the river valley and reached as far as Pyongyang, cutting off the railway and highway connecting Pyongyang and Sinanju. The Yonsan reservoir dam was located northeast of Pyongyang, with a railway and highway running from northeastern China to Pyongyang downstream of it. American forces bombed this reservoir twice, on May 15 and 16, 1953; five direct hits from 100-pound bombs caused a 60-meter breach in the reservoir dam, and the flood destroyed more than 1,200 meters of railway. The flood also flowed down the Taedong River, inundating part of the urban area of Pyongyang.

Afterward, the Volunteer Army anticipated that the enemy would continue to bomb and destroy reservoirs, and accordingly consulted with the Korean government to adopt measures of releasing water to lower reservoir levels, in order to deal with the threat of enemy bombing. On June 13, 1953, 54 American bombers carried out a low-altitude bombing raid on the Kuichon reservoir, located 40 kilometers northwest of Sinanju, a transportation hub in Korea. In the first wave, twenty-six aircraft concentrated their bombs on the inside of the reservoir dam; in the second wave, twenty-eight aircraft attacked from a different direction, bombing the outside of the dam. On the same day, American forces also bombed the Toksang reservoir, 56 kilometers from Sinanju. American forces’ destruction of these two reservoirs was intended to cut off the supply line from Northeast China to Sinanju, but because the water in the reservoirs had already been released beforehand, the bombing did not achieve its intended effect.

During the Second World War, when German forces invaded the Soviet Union, in order to create difficulty for Soviet forces’ mobile transportation, they carried out large-scale bombing of the Soviet Union’s river transportation and water-conservancy hub systems. In May 1943, the reservoir on the Mius River in the Soviet Union was bombed, and all the bridges within 50 kilometers downstream of the reservoir were washed away by the resulting flood, leaving transportation in this region nearly paralyzed.

In war, reservoirs and military dams can sometimes also be used for defensive purposes, obstructing the enemy’s military action and gaining the initiative for oneself. In order to delay the enemy’s advance and constrain its mobility, a defending side will sometimes destroy its own bridges and fords to create a water barrier. An active method is to release large volumes of stored water from a reservoir downstream, creating a surge wave; a passive method is to store water behind a dam on a river, creating flooding. During the Soviet-German war, Soviet forces carried out more than 800 instances of flooding using the passive method, and also employed the active method of setting up water barriers. In the defense of Moscow in 1941, in order to prevent German tanks from breaking through across the frozen surface of the Zavidovo Bay near Khimki, water was released in large quantity from the Moscow Reservoir, and the reservoir’s water level fell by 2 meters. The ice on the bay was destroyed, and the enemy’s tanks were forced to seek another route of outflanking. In November 1941, the leading elements of German forces advanced to the Moscow-Volga Canal; on the night of November 28, several tank detachments controlled the bridges in the Yakhroma area, crossed to the eastern bank, and occupied several villages there. In order to drive the enemy out of this beachhead area, Soviet forces opened the spillway gates of the reservoir on the Moscow-Volga Canal, releasing roughly 20 million cubic meters of water into the Yakhroma River and the Istra River; the powerful surge of water shattered the ice, the water level rose 3 to 4 meters, inundating more than 300 hectares of land near the canal, making it impossible for tanks to pass, and delaying the German advance.

During the war, the Dnieper became the most important strategic defense line for Soviet forces in the western and southwestern directions, and a waterborne obstacle along the invasion route of German forces. On the night of August 18, 1941, Soviet forces withdrew to the eastern bank of the river and blew up the Dnieper reservoir dam; the surging waters flooded the port district of Zaporizhzhia, sweeping away and overturning many boats, temporarily slowing the pace of the German advance, though this did not fully achieve its intended purpose, and its effect was not great.



3. The Influence of Marshes on Military Action

A marsh is a stretch of ground where water accumulates on the surface, either continuously or intermittently, and where the soil is habitually saturated with water and supports the growth of moisture-loving and rooted vegetation. Marshes are extremely broadly distributed; they occur in the tropics, the polar regions, coastal and inland areas, and on plains and mountainous terrain alike. The Sanjiang Plain and the Zoigê region are the areas of China where marsh is most concentrated. Marshes affect marching and combat, and are an obstacle to military action. The grasslands the Red Army crossed during the Long March were a typical marsh region, and the Red Army paid an arduous price of effort in the course of conquering the grasslands during the Long March.

The marsh region the Red Army passed through during the Long March was grassland marsh; as far as the eye could see stretched a boundless, vast grassland, enveloped in gloomy, murky fog, with directions difficult to distinguish; beneath the grass, water accumulated and overflowed, with rivers and gullies interlacing, the water a blackish color, giving off a foul, rotten smell. There were no roads through the marsh, only clumps of muddy bog; stepping onto the surface felt soft and yielding, and applying too much force would cause one to sink in, in severe cases drowning and suffocating a person to death.

Before crossing the grassland, Mao Zedong told Yang Chengwu: you must understand that the grassland is a hazy, mist-shrouded expanse of water and grasses, a watery domain in which direction is difficult to discern, and you must find a way to march a route northward out of the vast grassland. He explained to Yang Chengwu in detail the difficulties that might be encountered in crossing the grassland, and specifically told him how to resolve them; he also inquired into the state of mind of the troops regarding crossing the grassland, and into their preparation of supplies. Mao Zedong also said that every possible effort should be made to prepare more food and clothing, to reduce the difficulty of marching across the grassland. The marsh region was uninhabited, and it was difficult for the Red Army to resolve the problem of provisions while passing through it; the Red Army was compelled, along the way, to gather wild vegetables. For this reason, Commander-in-Chief Zhu personally gave lectures on knowledge of wild vegetables, and presided over an exhibition on wild vegetables, instructing commanders and fighters in how to identify edible wild vegetables while crossing the grassland; this exhibition later developed into a meeting summarizing the experience of life on the grassland — for example, on choosing a campsite, pitching tents, finding water, finding fuel, building fires, and ensuring the security of the campsite.

Marsh regions are damp and muddy, with moss and grass growing in profusion, and population and roads are scarce; marching through marsh regions can easily lead to loss of direction, and marshes are a severe obstacle to the mobility of mechanized forces, with concealment, camouflage, and the construction of fortifications all comparatively difficult. In training and combat, one must pay attention to the trafficability of a marsh; a passable marsh generally has a comparatively firm substrate, with shallow water and a comparatively shallow layer of soft mud. An impassable marsh generally has a thick layer of soft mud on its substrate, with comparatively deep standing water, though it may become passable in the dry season or during periods of freezing.




Section 4 The Influence of Glacial Hydrology on Military Action

Glacial hydrology studies the hydrological phenomena, processes, and basic laws of glaciers and snow accumulation on the Earth’s surface itself, providing the basic scientific foundation for the development and use of glacial and snow water resources and for the prevention and control of ice-and-snow flood disasters. Glacial hydrology bears a direct relationship to military action; regions where glaciers are distributed are also one of the types of terrain that have served, and may in the future serve, as a battlefield. Glacial and snow water resources serve as a military water source both in peacetime and in wartime, while ice-and-snow flood disasters can also cause damage to military action and military installations. Studying the influence of glacial hydrology on military action therefore has both theoretical and practical value, and deserves attention.


1. The Military Influence of Glaciers

A glacier is a natural body of ice, distributed in the polar regions of the Earth or in high, cold regions, capable of movement under its own power and existing over the long term. It forms through the accumulation, over many years, of solid precipitation from the atmosphere, and is an important source of fresh water on the Earth’s surface. Glaciers cover roughly 11 percent of the Earth’s land area, accounting for roughly 69 percent of the Earth’s total volume of fresh water. Roughly 97 percent of the area of modern glaciers is occupied by the two great ice sheets of Antarctica and Greenland. China’s glaciers are broadly distributed across the high mountain regions of the west, making China the region with the greatest area of mountain glaciers among the middle- and low-latitude zones of the world, accounting for more than half of the glacial area of Asia.

Regions of glacial distribution are, if not polar regions, then high mountains and plateaus, with complex terrain and harsh climate; avalanches, crevasses in glaciers, and similar features severely impede the movement of personnel, weapons and equipment, and transport vehicles. In glacial regions, only troops that have undergone specialized mountain-warfare and winter-warfare training can overcome the obstacles and environmental effects of glaciers, and carry out offensive and defensive operations.

Operating in glacial regions, the population is sparse, and obtaining intelligence on enemy strength and deployment is extremely difficult. In carrying out military action in glacial regions, the unfavorable effects created by the natural environment must be fully taken into account, and particular attention must be paid to good engineering support, ensuring that military roads remain open. Marching troops must take care to avoid avalanches, snow traps, and glaciers, and to promptly clear ice-and-snow obstacles from roads. Personnel operating in glacial regions are prone to frostbite; a unit’s education in frost prevention and cold-endurance training must be strengthened, and cold-weather protective materiel suited to the characteristics of glacial regions must be supplied. Weapons and equipment are prone to malfunction owing to the influence of the glacial-region environment, and attention must be paid to the cold-protection management of weapons and equipment.

Glacial regions have served as a battlefield since long ago. The Alps, for example, are the widest and highest mountain range in Europe, with numerous peaks over 4,000 meters in elevation; the alpine zone carries perennial snow and mountain glaciers, mountain passes and roads are often blocked by accumulated snow, and avalanches are common in many mountainous areas in spring, with unfavorable effects on military action. But ever since the era of slave society, the Alps have been an ancient battlefield. In April 218 BC, Hannibal’s expedition against Italy crossed the Alps by surprise, striking directly at the heart of Rome from the landward side. It took him more than a month to cross the Alps, its peaks draped in glacial snow, but he paid a price for this as well; by the time his forces reached the plains of Italy, of 50,000 infantry only 20,000 remained, and of 12,000 cavalry, only 6,000 horseless cavalrymen remained. In 1800, Napoleon’s forces likewise crossed the Alps in several columns to invade Italy.

Polar glacial regions also possess important military value. During the Second World War, the Arctic glacial region also became a battlefield. After the war, both the Soviet Union and the United States attached great importance to the study and use of the Arctic region. The United States conducted specialized research on the influence of the hydrogeography of the Arctic glacial region on troop movement and on the feasibility of using weapons and technical armaments there, carrying out engineering surveys to identify areas suited to the placement of military targets. The Soviet Union likewise conducted extensive research on polar glaciers, in the service of its military action.

In 1984, India stationed troops at the strategically significant Siachen Glacier. This glacier is located in the Himalayan mountain region, between the Kashmir areas controlled respectively by India and Pakistan. Pakistan also moved its forces forward, and the two sides confronted each other in an armed standoff, committing several thousand troops, with the conflict continuing for more than eight years, and several hundred people dying from combat and from the effects of the natural conditions. This snow-covered glacier, 80 kilometers long, became the highest-elevation battlefield in the world. The glacier is beset by blizzards and avalanches the year round. In 1984, India seized control of the upper reaches of this glacier, in order to counter Pakistan’s reinforcement of troops downstream; to maintain its control over the glacier, India stationed troops at its summit, and its casualties there exceeded Pakistan’s; although Indian soldiers wore specially made cold-weather gear, many soldiers still froze to death. The Indian military has continuously used helicopters to airdrop food, weapons, and ammunition to its troops. The glacier has had unfavorable effects on the military operations of both sides; for this reason, the editorial department of the Indian military journal Indian Defence Review established a research group specifically to study the problems of glacial warfare, and India’s combat field manuals also contain content on this subject.

Floods formed by glacial meltwater can cause severe harm. During the spring thaw period, the melting of ice and snow often brings comparatively large mountain torrents, sometimes accompanied by the eruption of debris flows. In the summer and autumn seasons, glacial melt likewise forms seasonal floods, with sudden flash floods occurring frequently. China’s Karakoram, Himalaya, Kunlun, Hengduan, and Tianshan mountains, and the Pamir Plateau, among other areas, are frequently subject to harm from glacial floods affecting national defense construction, economic construction, and the lives of the people. The Karakoram Highway and its bridges have on many occasions been washed out by glacial floods, with the roadbed undermined; a special repair plan was later formulated specifically to address glacial floods, which finally ensured that the road remained open.

In the summer and autumn seasons, glacial debris flows and glacial dam-bursts can often erupt along the margins of modern glaciers in high mountain regions; the resulting floods are large in scale, come on with sudden ferocity, and are difficult to predict, exerting an extremely great influence on agriculture, transportation, and military action, often causing major loss of life and property. In the Cordillera region within Peru’s borders, for example, more than 60,000 people have died from glacial debris flows since the 1970s. In the southeastern and southern parts of China’s Tibet, and in the Pamir and Karakoram mountain regions of Xinjiang, among other areas, glacial debris flows and glacial-lake dam-bursts have occurred repeatedly, causing disasters. The Sichuan-Tibet Highway, for example, is the sole major transportation artery connecting Tibet with the Chengdu Military Region and the Chinese interior, occupying a particularly important strategic position militarily, and of particularly great strategic significance for consolidating the southwestern border defenses and for Tibet’s economic construction. But ever since it opened to traffic in 1954, it has been affected by glacial debris flows, this being especially pronounced in the Bomi-Guxiang area of southeastern Tibet, where glacial debris flows occur every year, sometimes occurring dozens of times in a single year. From 1971 to 1978, the road was blocked for an average of more than 50 days per year, and since 1985, it has been blocked for an average of more than 220 days per year, leaving the Sichuan-Tibet Highway in a semi-paralyzed state, and bringing severe consequences for Tibet’s economic and national-defense construction.



2. The Military Influence of Snow Accumulation

A layer of snow covering the surface of the land and the surface of sea ice is called snow accumulation. According to the duration of the snow cover, it is divided into permanent snow accumulation, which does not melt year-round, and seasonal snow accumulation, which forms in winter and disappears in summer. Snow accumulation is mainly distributed in the middle and high latitudes; in China it is chiefly distributed in the Northeast, Inner Mongolia, Xinjiang, and the Qinghai-Tibet Plateau. Snow accumulation has a distinctive influence on military action, and is one of the factors constraining a unit’s ability to survive and fight.

The snow-covered ground surface affects a unit’s mobility. Snow accumulation can reduce the speed of rail and road transportation. Trains traveling on snow-covered tracks find braking difficult, and wheels can spin, even leading to derailment. Snow accumulation can block roads, causing vehicles to crowd together on the road, increasing the length of a marching column and slowing the pace of a unit’s movement. Snow accumulation at airfields can affect aircraft takeoff and landing. The reduced visibility caused by snow accumulation and blowing snow can affect the vision of drivers, with a great effect on safety. Snow accumulation can also reduce the pace of foot marches, and can even obstruct marching altogether. In addition, billeting, reconnaissance, and the use of firepower must all take into account the influence of snow accumulation.

Snow accumulation also has certain effects on military engineering works. Fortifications built in regions of snow accumulation often have reduced effectiveness owing to the effects of drifting and falling snow on fields of view and fire, and the efficiency of fortification construction in regions of snow accumulation is lowered, so that achieving the required strength for fortifications often requires a very great amount of labor. Snow accumulation can itself constitute an obstacle in engineering terms, hindering troop movement, particularly that of vehicles — for instance, deep snow is an effective natural obstacle against tanks. Terrain that is ordinarily an obstacle can, under certain circumstances, become a good road owing to snow accumulation and the freezing and icing that result from it. Concealment is difficult in regions of snow accumulation, and units are especially vulnerable to exposure from the air, because the traces left by the movement of personnel or vehicles are difficult to eliminate completely. But camouflage of fortifications can be achieved by using a method of covering them with snow.

Snow accumulation is an important source of fresh water, and on the battlefield, snow accumulation is an important source of supply. The combat effectiveness of troops carrying out missions in regions of snow accumulation is also affected by it; severe cold combined with snow accumulation can cause frostbite, trench foot, and snow blindness, among other ailments. When operating in regions of snow accumulation, troops must be organized in a planned way to undergo adaptive training for combat in snowy terrain, so that units become accustomed to operating in a cold, snowy environment.



3. Avalanches

The phenomenon in which accumulated snow slides down a gully or mountain slope, causing a collapse of the snow mass, is called an avalanche. It has the characteristics of occurring suddenly, moving at high speed, and involving a large volume of collapsing snow, and poses a great danger to human beings. Avalanches are chiefly distributed in high mountain regions with abundant snowfall and a comparatively long period of stable snow cover.

China’s avalanches are distributed chiefly along the margins of the Qinghai-Tibet Plateau and adjacent regions, with the avalanches of western Sichuan, northern Yunnan, and southeastern Tibet being the most severe, making this one of the world’s regions most severely afflicted by avalanches. Militarily, the eruption of an avalanche can block a route of advance, cutting off rail and road transportation, and burying personnel and equipment. When marching, a unit should avoid, as far as possible, regions prone to avalanches; where it is necessary to pass through such regions, actions that might trigger an avalanche must be avoided, and measures for guarding against avalanches must be worked out in advance.






Chapter 8 Vegetation and Military Affairs

The totality of plant communities covering any given region of the Earth is called vegetation. Vegetation is divided into natural vegetation and artificial vegetation. Natural vegetation is vegetation that has formed naturally within a given region; artificial vegetation is the general term for plant communities that humanity has cultivated, over long periods of productive activity, in order to make use of and transform nature — referring chiefly to various kinds of crops and artificial forests. From a military standpoint, natural vegetation has a greater influence on military affairs than artificial vegetation. The extent of vegetation’s influence on military action is directly related to its distribution density; vegetation in desert regions is extremely sparse, the ground surface is bare, and it can provide neither a place of concealment for military action nor material for constructing fortifications. In tropical jungle regions, by contrast, dense forest has important significance for concealing military action, and can also become an obstacle to military action. Vegetation is the most sensitive component of the geographical environment, possessing a powerful capacity to transform the environment, and can influence national defense construction and military action through a variety of means.


Section 1 The Role of Vegetation in National Defense Construction

Vegetation — and forest vegetation in particular — plays an extremely important role in national defense construction. By afforestation, forming new artificial vegetation, one can both green the national territory and change the face of the environment, while at the same time meeting the needs of national defense construction. For China, which follows a national defense policy centered on active defense and on waging people’s war, and whose terrain is complex and territory vast, forests are of still greater importance. The natural barrier formed by forests is an enormous obstacle to an invading aggressor.

In national defense construction, by cultivating extensive forests in anticipated theaters of operation and their surrounding areas, one can, in peacetime, green barren hills and promote ecological balance, while in wartime, forests can be used to concentrate troops and strike the enemy unexpectedly. In the depth areas lacking positions, strongpoints, or fortresses, cultivating forest zones and forest belts can, in peacetime, guard against wind and sand and protect military engineering installations, while in wartime concealing targets and tying down the enemy’s advance in depth. In plains regions, combining afforestation with agricultural water-conservancy construction, cultivating a crisscrossing network of protective forest belts along canals, field embankments, and roads, turns trees into a network of obstacles in depth, protecting farmland in peacetime, while in wartime the forest belts can be relied upon to guard against enemy airborne landings, delaying the enemy’s action and reducing its rate of advance. The various kinds of scenic and protective forests cultivated near towns beautify and protect the environment in peacetime, and in wartime can be relied upon to strike and wear down the enemy.

Vegetation — forest vegetation in particular — has both a protective function and a productive function. Forests can provide humanity with all manner of resources for food, clothing, shelter, and transportation. In national defense construction, the timber provided by forests is an important building material in the construction of military engineering works. In addition, forests can also provide a variety of forest byproducts — such as medicinal plants, woody grain-and-oil crops, edible fungi, edible plants, and animal resources — used in peacetime for economic and national defense construction, and capable, in wartime, of becoming a source of materiel sustaining the survival of the military and the people.


1. The Protective Function of Vegetation in National Defense Construction

Vegetation has a protective function in national defense construction. Densely vegetated regions possess a natural protective function, but the distribution of vegetation is uneven; owing to the influence of human activity, the area of natural forest has been steadily diminishing. In regions of intense human activity and in arid regions, forest is sparse, and cannot serve a protective function militarily. In order to improve the battlefield environment and raise the army’s capacity to survive on the battlefield, people have attached great importance to the role of forest vegetation. When ancient China built the Great Wall, in sections where forest resources were abundant, forest was used as an obstacle. Dense stands of trees could restrict the activity of cavalry, and forest therefore often became an auxiliary component of the Great Wall’s defense system. Where there was no forest, afforestation was sometimes used as a substitute. In the mountainous region from Changping to Hunyuan in Shanxi along the Ming-dynasty Great Wall, there was in many places dense forest, favorable for defending forces to set ambushes, and it presented a considerable obstacle to the assaults of Mongol cavalry. The Ming dynasty therefore prohibited the felling of forest along the line of the Great Wall, and rewarded the planting of trees, in order to coordinate with the Great Wall’s defense line and form an effective defense in depth.

Mao Zedong attached importance to the role of vegetation, and of forest vegetation in particular. He once proposed that forest cultivation was an important part of agriculture, and that the military and civilian population of the base areas should be mobilized to plant trees, in order to improve the peasants’ livelihood and eliminate the disasters of flood and drought. In 1928, Mao Zedong personally led Red Army soldiers in afforestation at Yongxin in the Jinggangshan region. In 1931, in his “Xingguo Investigation,” he pointed out that the absence of forest on the hills was a cause of flood and drought disasters and of the people’s economic hardship. In 1949, in a speech at the opening ceremony of Yan’an University, he proposed helping the common people draw up a tree-planting plan, to plant trees over ten years on all the barren hills left over from history, and also called on the people of Yan’an to plant and successfully raise 100 trees per household.

In the years before the Chinese Communist Party had seized power over the whole country, the various revolutionary base areas already attached great importance to afforestation. On March 16, 1932, the tenth session of the Standing Committee of the People’s Committee of the Chinese Soviet Republic passed the “Resolution on the Afforestation Movement.” During the War of Resistance Against Japan and the War of Liberation, as the situation of war and production developed, the various border-region governments successively promulgated relevant policies and decrees to protect forest and reward afforestation. In 1940, the Shaanxi-Gansu-Ningxia Border Region Government promulgated forest-protection regulations, specifically stipulating that forests producing materials for military industry could not be felled or harmed without government permission. The Shaanxi-Gansu-Ningxia Border Region Government promulgated afforestation regulations on two occasions, calling for afforestation to improve the environment of the border region; by 1942, the border-region government had mobilized the masses to plant 2.6 million trees.

After the liberation of the Northeast, the local people’s government organized forestry workers to produce large quantities of railway ties, utility poles, and military timber, in support of the War of Liberation and of economic construction. From 1948 to 1949, the forest regions of the Northeast produced 6 million cubic meters of timber for the state, making a contribution to the liberation of the entire Northeast. In 1949, the Northeast Administrative Committee promulgated the “Provisional Regulations on Forest Protection in the Northeast Liberated Areas,” stipulating that all forests serving functions of windbreak, sand fixation, flood control, and drought resistance, or related to military affairs, navigation, fisheries, sanitation, recreation, or scenery, were to be designated protected forests. Without the permission of the Northeast Administrative Committee, no one was permitted to damage forest within a protected forest.

The base areas also carried out survey and zoning work on plants and forests; this work helped in understanding the types, structure, and distribution patterns of forests, as well as the quantity of resources, facilitating the base areas’ people and government in making use of and transforming forests in a way suited to local conditions. In the spring of 1938, the Construction Department of the Shaanxi-Gansu-Ningxia Border Region Government organized a forest-and-plant survey team, which surveyed the forests and plants of a number of counties in northern Shaanxi. In the summer of 1940, the Shaanxi-Gansu-Ningxia Border Region Government again organized a forest survey group, conducting a comparatively comprehensive survey of the forests of the northern Shaanxi region, and putting forward proposals for their transformation and use.

After the founding of New China, both the army and local authorities carried out afforestation every year, both to green the motherland and to transform terrain for battlefield construction. The farmland shelterbelts formed by tree-planting in plains regions have a shielding function; afforestation in mountainous regions can raise the military value of the terrain and also assist national defense construction, while at the same time improving the mountain-region environment. The Western Hills of Beijing, for example, form a natural barrier to the northwest of the city of Beijing and possess important military value. When Zhu De inspected the Western Hills on February 16, 1953, accompanied by Liang Xi, Minister of Forestry, he held that the greening of the Western Hills carried great military significance, and that the relevant authorities of North China and Beijing should make the greening of the Western Hills one of their important tasks. Under Zhu De’s personal attention, the greening of the Western Hills began in 1955, with the People’s Liberation Army serving as the main force in greening the Western Hills; by 1957, the initial afforestation plan had been fully completed. Today the Western Hills of Beijing already have more than 85,000 mu of forested area, with a forest coverage rate exceeding 70 percent.

Since the 1950s, China has attached importance to cultivating various kinds of protective forest, which serve a certain protective function in peacetime. Windbreak-and-sand-fixation forest, for example, is cultivated in regions severely affected by wind and sand in order to prevent damage from wind and sand and to fix drifting sand, guaranteeing the safety of agricultural and livestock production as well as towns and mines, and it also has a protective function for military engineering works, national defense industry, and military installations. Farmland shelterbelts are protective forest belts and forest networks cultivated around farmland or between fields in order to reduce or spare farmland from natural disasters such as wind, sand, and drought; they are chiefly distributed in agricultural areas on the plains, changing the terrain of plains regions and providing a shielding function for operations in plains regions in wartime. The coastal protective forests cultivated in coastal regions to protect dikes, farmland, villages, and mines and factories also have military value; they serve the function of screening coastal national defense works and concealing military activity.

In national defense construction, in order to protect national defense engineering works and to carry out battlefield construction, quite a few countries throughout the world also specially cultivate national defense forests. National defense forests are generally distributed around national borders and important national defense engineering works, and in areas requiring protection where military activity is frequent. According to the principal content to be protected, the choice of tree species and the structure of a national defense forest should be based on the standard of favoring one’s own side while disadvantaging the enemy. The sparseness, density, height, and low growth of a national defense forest should be cultivated by choosing suitable tree species according to the protective function required, and felling for the purpose of economic benefit should be prohibited, in order to maintain its protective standard to the greatest possible extent.

China follows a strategic policy of active defense; in order to resist the incursions of foreign aggressors, cultivating various kinds of protective forest across its vast territory, suited to local conditions and combining peacetime and wartime purposes, carries important strategic significance. National defense construction is a part of national construction as a whole; peacetime construction should take future military needs into account. Su Yu repeatedly pointed out that the construction of protective forests must take into account the needs of future operations; in April 1952 he proposed that “even agricultural and forestry construction should, wherever possible, also take into account the needs of future operations (for example, windbreak forests could in the future serve as anti-air forest and be used for military engineering construction).” In January 1979, Su Yu further proposed that battlefield construction should be treated with strategic importance, holding that, in order to strengthen the survivability of national defense engineering works, importance must be attached to the camouflage and greening of such works.

Since the 1970s, China has built the “Three-North” Shelterbelt System in its northern regions, a biological engineering project that follows the principle of adapting to local conditions and combining peacetime and wartime purposes, and that carries ecological, economic, and national defense benefits alike. The “Three-North” Shelterbelt is a comprehensive protective-forest system combining artificial forest and natural forest, involving many tree species and many forms, extending from the Horqin Sandy Land in the Northeast in the east to the western border of Xinjiang in the west, and from the national border in the north across to the Loess Plateau in the south. It covers more than 400 counties in western Northeast China, northern North China, and the Northwest, spanning twelve provinces, autonomous regions, and municipalities, and accounting for 41 percent of the country’s land area. At present, on the basis of the completed first-phase project, a second-phase project lasting ten years began in 1986. A protective forest belt has taken initial shape along China’s northern border regions, strengthening the defense system of the border areas.

Afforestation, greening the motherland, is a major national policy; Deng Xiaoping proposed in 1981 that a nationwide voluntary tree-planting movement be launched, and this received an enthusiastic response from both the armed forces and localities. Over the past decade, the Chinese People’s Liberation Army has made new contributions in the greening of garrison areas and the afforestation of barren hills. The environment and appearance of some military zones and military engineering installations that had previously lacked vegetation has been transformed, while at the same time supporting local construction and strengthening the relationship between the army and the people.



2. The National Defense Economic Value of Vegetation Resources

Vegetation is an extremely important natural resource, able to provide humanity with many kinds of industrial raw material, and is also the source of various supplies, medicinal materials, and clothing necessary for people’s daily lives, bearing a close relationship to people’s livelihood. Vegetation can provide many excellent plant raw materials for national defense economic construction, and has broad application in national defense construction.

Vegetation can provide, in both peacetime and wartime, a wide variety of raw materials to meet the needs of the military and the people. Forest vegetation can provide large quantities of timber for use in national defense and military engineering construction. Timber is light in weight yet possesses a certain strength, has elasticity and good insulating properties, and is moreover the only renewable resource among building materials. During the War to Resist America and Aid Korea, the Volunteer Army made use of timber, readily available across the mountains and plains of Korea, to construct a system of underground tunnel fortifications 20 to 30 kilometers in depth and more than 200 kilometers long, running across the breadth of the Korean peninsula, used to protect its own forces and strike the enemy. The Soviet Union made extensive use of timber to construct abatis obstacles during its Civil War and the Second World War. In the defense of Moscow, they constructed hundreds of kilometers of timber-log abatis, 30 to 100 meters in depth. In national defense engineering construction, the roofing of field fortifications, railway ties used in transportation, road paving in muddy regions during military action, and the various bridges erected in river crossings, all require the use of large quantities of timber. In their military struggle at Jinggangshan, the Chinese Workers’ and Peasants’ Red Army once used local bamboo and timber to construct abatis obstacles, hindering the enemy’s “encirclement and suppression” campaigns. Along the Long March, bridge-building whenever a river was encountered likewise could not do without timber.

Because of its national defense economic value, forest resources became a strategic resource, and imperialist and colonialist powers also made forest resources one of the objects of their plunder in their wars of aggression and expansion. China’s Northeast holds the largest reserves of forest resources in the country, and, in modern history, has suffered continuous plunder by foreign aggressors. Tsarist Russia and Japan both, in turn, monopolized the forestry industry of the Northeast, destroying forests and plundering resources. Tsarist Russia built railways through the Greater and Lesser Khingan mountains, causing enormous damage to the forests on both sides of the railway. After the Russo-Japanese War of 1904, Japan seized the privileges Tsarist Russia had held in the Northeast, monopolizing the forest resources on the right bank of the Yalu River. From 1931 onward, during the fourteen years in which the Northeast fell under Japanese colonial rule, more than 100 million cubic meters of timber in total was plundered. Over the eight years from Japan’s launch of full-scale war of aggression against China in 1937 to Japan’s surrender in 1945, extensive plunder and destruction of China’s forests caused the country’s total forest area to decline by more than 10 percent.

Vegetation resources are a precious resource of humanity, a shared wealth of society. In both peacetime and wartime, the survival and development of the military and the people cannot do without vegetation resources. In the years of war, one of the reasons the weak people’s army of China was able to survive under the encirclement of a powerful enemy and continually grow and develop in strength was closely connected with the people’s army’s skill in making use of mountain forest vegetation to maneuver against the enemy and protect itself, and in obtaining daily necessities from a variety of vegetation resources. At the time, most of the revolutionary base areas were located in mountainous regions, and the bamboo and timber, tung oil, bamboo shoots, camphor, animal hides, and locally made paper produced from plant raw materials that the mountain forests yielded, among other forest byproducts, were the principal economic source for the military and the people. The Northeast Anti-Japanese United Army fought the well-equipped Japanese invading army for fourteen years with outdated weapons, and the fact that it was never destroyed bears a certain relationship to its reliance on the vast mountain forests of Changbaishan and the Greater Khingan range in establishing base areas and guerrilla zones.

Vegetation can provide national defense industry and economic construction with a wide variety of industrial raw materials. For example, the wood used for rifle stocks requires special species of timber, and military engineering — particularly the construction of underground military engineering works — likewise requires large quantities of timber. Bridge-building and fortification construction in wartime, and the making of ammunition crates, among other things, all require the use of large quantities of timber. During the Second World War, many belligerent countries harvested large quantities of timber each year for use in packaging military supplies. In the 1940s, the Kuomintang government maintained a national defense forestry station in the Wudu region, dedicated to the production of national defense timber.

In the early period of the People’s Republic, our country devoted a great deal of effort to seeking out and cultivating a raw material for national defense industry — rubber. Natural rubber possesses excellent elasticity, insulating properties, high tensile strength, and comparatively good water resistance, air-tightness, and wear resistance, and has extremely broad applications in national defense industry, being used chiefly in manufacturing tires for aircraft and motor vehicles. The great majority of the natural rubber used throughout the world is produced by rubber trees. The rubber tree is native to the tropical rainforests of the Amazon River basin in South America; it is a tall tree species, growing 20 to 40 meters in height, and is chiefly distributed between 10 and 15 degrees north latitude. China’s rubber trees are chiefly distributed in Hainan province and Xishuangbanna in Yunnan province. In the interest of national defense and economic construction, China has, historically, attached great importance to rubber cultivation.

After the founding of New China in 1949, the United States imposed an economic blockade against China, and rubber was among the goods placed under embargo. At the time, China was carrying out large-scale economic construction and national defense construction, and had an urgent need for rubber. Under the leadership of Mao Zedong and Zhou Enlai, the Party Central Committee, in light of China’s urgent need for rubber raw material and the fact that certain regions of South China were capable of growing rubber trees, held a number of meetings to study the question, and made the strategic decision to develop the rubber industry and to establish China’s own rubber base in parts of South China, with Ye Jianying taking direct charge of the work of large-scale rubber planting, while also serving concurrently as director of the South China Land Reclamation Bureau. In November 1951, Ye Jianying said at a conference of the Land Reclamation Bureau: “In order to develop industry and consolidate national defense, we must have several kinds of materiel — tungsten, rubber, petroleum, and so on… But we lack rubber. Rubber exists in the South Seas, but the imperialists have blockaded it and will not give it to us. Industry without tungsten is like a person without bones. Industry without rubber is like a person without feet — one cannot walk. Without rubber there are no tires; airplanes without wheels cannot fly, vehicles without wheels cannot move, and machinery cannot operate without rubber either. For our country to industrialize, for our national defense to modernize, we cannot do without rubber.” (The Glorious Life of Ye Jianying, p. 281.) China’s trial cultivation of rubber trees began in the early 20th century; by 1950, there were roughly 1.1 million seed-grown rubber trees nationwide, of which 600,000 were being tapped, chiefly distributed on Hainan Island, but the quantity was small and yield extremely low, unable to satisfy national needs. It was generally believed that large-scale rubber cultivation was not really possible north of 18 degrees north latitude, and the great majority of China’s tropical zone lay north of 18 degrees north latitude; whether large-scale rubber cultivation could succeed there, building China’s own rubber base, was a major scientific question. In order to gather first-hand material, Ye Jianying personally led experts in surveying the geographical environment of Hainan Island and the Leizhou Peninsula, gaining an understanding of the distribution of rubber trees. On the basis of the domestic and international situation at the time — and in particular the demands of the War to Resist America and Aid Korea — Ye Jianying proposed to the Central Committee that rubber cultivation should have the army as its backbone, and recommended organizing a South China Forestry Engineering Corps. The Party Central Committee adopted this proposal, swiftly transferring more than 20,000 army officers and men, and organizing the 1st and 2nd Forestry Engineering Divisions and an independent regiment, stationed respectively in Zhanjiang, Hainan, and Guangxi, taking on the task of reclaiming land for rubber cultivation. In light of the actual poor natural conditions for rubber cultivation in China, Ye Jianying attached great importance to scientific research work, assembling large numbers of specialists and establishing research institutions to explore and study the growth patterns of rubber trees, so that the area under rubber cultivation continually expanded and yield continually increased. Ye Jianying laid the scientific foundation for the large-scale propagation of rubber trees in China. After more than thirty further years of effort, a number of wind-resistant, cold-resistant varieties were bred, and cultivation measures for guarding against wind and cold, suited to local conditions, were formulated, so that large-scale rubber cultivation was finally successful in the region between 18 and 24 degrees north latitude, making China one of the world’s principal producers of natural rubber. Although a variety of synthetic rubbers are now available, in terms of performance they still cannot completely replace natural rubber.

Shellac, which has broad applications in national defense industry, is likewise produced within forest communities. Shellac is a purple natural resin secreted by the lac insect after it feeds on the sap of its host tree; this is a resin that cannot presently be synthesized artificially. Shellac has strong adhesive power, is tough and glossy, is waterproof, rot-resistant, and non-toxic, is stable under ultraviolet light, has good electrical insulating properties, is resistant to high-voltage arcing, and combines both thermoplastic and thermosetting properties. It has more than 200 industrial applications, and in national defense industry, shellac has always been regarded as a strategic material. It is used directly as a coating agent for weapons and equipment, as an insulating material, and as an adhesive. During the First World War, it was once used to manufacture artillery shells and the varnish used in fuse manufacture. Aleuritic acid, the main component of shellac, is also one of the raw materials used to manufacture bulletproof glass and materials resistant to ultraviolet light and radiation. Shellac’s excellent insulating properties and its highly dielectric qualities make it usable in the manufacture of a variety of electrical equipment. India and Thailand are the world’s principal producers of shellac, and China’s main production region is Yunnan.

In the difficult years of war, when the supply of materiel was extremely difficult, our army often worked together with the masses to make use of various vegetation resources to produce articles of food, clothing, shelter, and transportation, in order to make up for shortfalls in materiel. For example, in 1942 the supply of paper in the Shaanxi-Gansu-Ningxia Border Region was extremely tight, and the Central Committee and border-region organs encountered difficulty in printing newspapers, books, and office paper; for this reason, a papermaking factory was established in Yan’an, but raw materials were scarce. Later, through devising a solution, it was discovered that large quantities of the mulan grass growing in the flat, watered gullies and valleys of Yan’an and its surrounding area could, through trial production, be made into papermaking raw material, thereby resolving the problem of paper-making materials; every autumn the factory was able to purchase several hundred thousand catties of mulan grass, essentially meeting the needs of papermaking at the time.

Among vegetation resources, besides grain, there are also many other edible substitute foods. For example, the Red Army, in waging revolutionary struggle in the south, often gathered bamboo shoots from the mountains for food. When the Red Army crossed the grasslands, food was extremely scarce, and commanders and fighters chiefly gathered wild vegetables as a substitute food. The Fourth Front Army, when crossing the grasslands, even specially compiled a pamphlet titled “Essential Knowledge on Wild Vegetables”; Zhu De also had the troops hold an exhibition of substitute foods and articles for crossing the grasslands, displaying seventeen kinds of wild vegetables, and personally explained the characteristics and methods of eating each kind of wild vegetable.

There are many medicinal plants among vegetation, the whole or part of whose plant body can serve medicinal purposes or as raw material for making medicine. During the Agrarian Revolutionary War, medicine was extremely scarce, and, in order to treat the wounded, people often went up into the mountains to dig for medicinal herbs to treat them. In the winter of 1933, when Mao Zedong conducted an investigation at Caixi township, Shanghang county, Fujian, he told the local cadres there that, living in the mountains, they should rely on the mountains for their livelihood. The mountain regions had abundant sources of Chinese medicinal herbs, and the townships and districts should treat the gathering and preparation of medicine as an important matter. After the autumn of 1939, the Shaanxi-Gansu-Ningxia Border Region and Yan’an came under tight blockade by 300,000 Kuomintang troops, and medicinal supplies from outside could not be transported in; under conditions where the source of medicine was extremely difficult, the border region’s health department organized personnel to go up into the mountains to gather medicinal herbs. The Shaanxi-Gansu-Ningxia Border Region was rich in ephedra, licorice root, angelica, platycodon root, bupleurum, and other Chinese medicinal herbs, which, once gathered, were processed into many finished medicines.

During the War of Resistance Against Japan, in order to strengthen the economic foundation of the Shaanxi-Gansu-Ningxia Border Region and make the border region a strategic rear base for the Eighth Route Army and the New Fourth Army, Zhu De published an article on October 13, 1940 proposing that the basic link in developing the border region’s economic construction lay in meeting the needs of the environment and actively developing the border region’s resources. The border region possessed abundant raw materials, such as its vast forests and medicinal herbs, and these favorable resources should all be gradually developed.




Section 2 The Influence of Vegetation on Military Action

The types and growth conditions of vegetation bear a close relationship to natural conditions, and differences in natural conditions give rise to many different types of vegetation. Among vegetation types, forest vegetation has the greatest influence on military action; the military value of other vegetation types is smaller than that of forest vegetation. The principal role vegetation plays militarily is one of concealment, and, on the other hand, it also plays an obstructive role. Vegetation can influence military action through a variety of means, and troops should give full consideration to the influence of vegetation in military training and combat.

Vegetation varies greatly in space and time, giving it a camouflage function, an obstructive function, a protective function, and an indicator function with respect to military action. The degree to which vegetation provides camouflage differs depending on its type, height, density, and the season. The obstructive function of vegetation depends on its type, height, thickness, and density. The protective properties of vegetation likewise depend on the height, thickness, and density of the vegetation. Vegetation also has a directional function; a continuous stand of trees on a hillside, being tall and conspicuous, can be used to indicate a target, and extensive forests and orchards are also good landmarks for determining bearing from the air. In arid regions, vegetation can indicate the depth of buried groundwater, and can be used as a basis for locating shallow groundwater.

Humanity’s understanding of the relationship between vegetation and military action has deepened gradually through the practice of war; ancient Chinese military treatises already contain records of forest’s influence on military action. The Art of War contains the statement that “one who does not know the configuration of mountains and forests, defiles and defenses, marshes and swamps, cannot march the army.” The Six Secret Teachings and Battle Formations [Zhenji], meanwhile, contain sections specifically discussing how to conduct combat within forests.

The famous Western military work On War contains two chapters specifically discussing the position and value of forests in offense and defense. Clausewitz points out in this work: “The influence of any large forest on the activity of popular armed forces is extremely important; large forests are, without doubt, the true theater of activity for a people in arms [i.e., a levée en masse]. Therefore, if a strategic defense plan can route the enemy’s lines of communication through extensive forests, this is equivalent to adding a powerful lever to this instrument of defense.” He also points out that, in making military use of forest, one should distinguish between dense, difficult-to-traverse natural forest and large expanses of artificial forest, and that the military value of forest on plains differs from that of forest in mountainous terrain.

Mao Zedong and other revolutionaries of his generation likewise attached importance to the influence of forest on military affairs, and in the practice of China’s revolutionary war paid attention to using vast forests to protect themselves and annihilate the enemy. In 1930, fighting his way through the mountainous regions of southern Jiangxi and western Fujian, Mao Zedong said: “This region has the Wuyi Mountains and the Jiulian Mountains as a screen, with high mountains and dense forest, giving us great room to maneuver.” In 1942, Liu Bocheng and Deng Xiaoping likewise issued an order that, in conducting terrain and geographic surveys, one should ascertain “what kind of forest, its area, the density of the forest and the height and thickness of the tree trunks, whether there are buildings within the forest, whether the ground is wet or dry, and how convenient movement within the forest is for concealing ourselves.”

The military value of a forest is affected by its location, type, and size; a large, dense expanse of forest can form a natural obstacle, whereas a small patch of forest distributed on open ground has only a minor effect. Extensive vegetation forms good concealment conditions, whereas in desert and Gobi regions, sparse vegetation provides essentially no shielding effect. The American general Patton held that one should not occupy woods on open ground, because the enemy’s artillery and aircraft would certainly attack such targets. In operations in this kind of region, one should disperse on open ground, and can use the trees as a decoy target, digging some camouflaged fortifications along the edge of the woods to draw the enemy’s fire, but one should absolutely not enter the woods oneself.


1. The Concealment Function of Vegetation

Vegetation can be used to guard against enemy attack, providing a certain sheltering function. Because vegetation serves as an obstacle to military action, it can slow the advance of vehicles and affect a unit’s mobility. Weaker forces in war have often used vegetation and other natural conditions to protect themselves, strengthening their ability to maneuver against the enemy. During the Jinggangshan struggle, our forces once used the favorable natural environment of Jinggangshan to maneuver against the enemy. He Changgong wrote in his memoirs: “The mountains and forests were entirely our own domain; every trail, every gully, we knew like the back of our hand. In that green ocean, we were like dragons swimming the vast sea, fish plunging into deep pools — at ease, moving freely, now east, now west, now south, now north.” The dense forests provided favorable conditions for the military and civilian population to fight and to conceal themselves and survive.

After the main force of the Chinese Workers’ and Peasants’ Red Army set out on the Long March, the troops that remained behind, in the course of sustaining the revolutionary struggle, dug wild vegetables when there was no food, built thatched huts in the dense forest to shelter from wind and rain when there was no housing, and gathered medicinal herbs to treat the sick and wounded when there was no medicine. It was in just such a difficult struggle environment that the Red Army guerrilla forces waged their struggle against the enemy and achieved victory, and in this, vegetation too played a certain role.

Making use of the concealing function of vegetation in guerrilla warfare, choosing well-vegetated locations to strike the enemy, was a commonly used tactic. In mountainous regions, forest could be used; in lake-and-marsh regions, reed thickets could be used; in plains regions, the “green curtain” of tall crops could be used; and in grassland regions, tall grass and shrub thickets could be used to conceal oneself and strike the enemy. In the Vietnam War, Vietnamese forces made use of tropical jungle vegetation to wage guerrilla warfare against American forces, striking American forces in a way that left them unable to guard against every possibility; for this reason, American forces expended enormous effort attempting to alter the condition of the vegetation. American forces used bombing, the spraying of defoliants, and bulldozer clearance to destroy large areas of Vietnam’s forests, amounting to roughly 20 percent of Vietnam’s total forest area. During the War of Resistance Against Japan, the anti-Japanese military and civilian population fighting on the Hebei plain likewise made use of the reed thickets of Baiyangdian to shield themselves in striking the enemy.

In China’s revolutionary war, revolutionary base areas were mostly established in mountainous regions, with comparatively few base areas established in plains regions, but Mao Zedong held that base areas could also be established in plains regions. Making use of the seasonal differences in vegetation in plains regions — for example, using the summer “green curtain” of tall crops — to develop guerrilla warfare was entirely possible. Throughout the War of Resistance Against Japan, our forces and the popular masses remained active behind enemy lines, relying on mountain forests, the plains’ “green curtain,” and sugarcane fields, among other things, to strike the enemy unexpectedly, achieving brilliant results.

In modern warfare, camouflage is an important component of combat support; through camouflage, casualties and destruction to personnel, weapons, and fortifications can be reduced, raising a unit’s capacity to survive. Making use of vegetation to conceal and screen targets is one of the important measures of camouflage. Using forest that completely covers the ground surface to conceal a target can guard against optical, thermal-infrared, and radar reconnaissance; using woods that only partially cover the ground, with the target placed beneath the tree canopy, can guard against optical reconnaissance; using tall-stalked crop fields and tall grassland to conceal a target can guard against enemy ground reconnaissance, but cannot guard against enemy aerial reconnaissance.

Vegetation camouflage mostly makes use of methods such as planting, gathering plants, and changing the color of plants to camouflage a target. The method of vegetative cover involves planting trees, shrubs, and vine plants on the target, sowing grass seed, and laying turf to form plant cover. National defense engineering works and positions, for example, can be camouflaged through afforestation and the planting of creeping vines. Afforestation generally involves planting evergreen and broadleaf trees with dense branches and foliage, which have strong growing power and good camouflage effect. In addition, care should be taken to ensure that the type and distribution of the plants used match the background of the region where the target is located, and that newly planted trees should merge into a continuous whole with the natural vegetation. Under field conditions, fresh branches and weeds can be gathered to provide temporary camouflage for personnel, weapons, and fortifications; spraying herbicide or cutting grass, among other methods, can be used to change the color of vegetation, increasing the mottled character of the background, in order to reduce the conspicuousness of a target and achieve the goal of camouflage. In order to conceal the intent of military action, on the march full use can be made of roads running through forest, or roads flanked by dense woods. When troops rest and bivouac along the way, they can make use of woods near the road for camouflage.



2. The Obstructive Function of Vegetation

The obstructive function of vegetation depends on its type. A unit’s mobility, observation, command and communication, and use of weapons and equipment are all affected by vegetation to varying degrees. Generally speaking, comparatively dense forest communities among vegetation types have a greater obstructive effect on military action. As an obstacle to military action, vegetation can delay the advance of vehicles and the speed of a unit’s mobility.

The obstructive function of vegetation can be distinguished according to its type, position, and area. Generally speaking, dense, extensive forest can form a natural obstacle, whereas small patches of forest distributed on open ground, being readily suppressed by fire, have only a minor obstructive effect. Within a forest, slender tree trunks present little obstacle to the advance of tanks, whereas thick tree trunks will impede a tank’s advance; thorny shrubland, when it covers 60 percent or more of the ground surface, considerably restricts infantry movement. Tall grassland, being both tall and dense, has a certain obstructive effect on infantry movement.

Dense forest has few roads, and the roads within a forest are generally suitable only for light vehicles; in some areas the undergrowth is so dense that combat and transport vehicles alike find it difficult to pass, generally making it inconvenient for large units to move in concentrated fashion — this is especially true for mechanized units, whose mobility is more difficult, forcing them to march on foot, thereby reducing a unit’s rate of advance. And a reduced rate of advance will affect the opportunity for battle, causing a loss of initiative on the battlefield. The obstructive effect of forest is the same for both sides in an engagement; whichever side is better able to overcome the obstacle presented by the forest and accelerate the speed of its unit’s mobility will be the one to gain the initiative on the battlefield.

Forest impairs both aerial and ground observation, restricting field of view and field of fire, and landmarks are scarce. Affected by the trees, observation capability is limited, often allowing visibility only of the immediate surrounding area, thereby increasing the risk of falling into ambush or being attacked by surprise. Aviation forces operating over forest also have their observation affected, making aimed bomb-dropping and aimed firing difficult.

Dense forest creates difficulty for the use of weapons. Forest restricts field of view and the effective firing capability of various weapons, creating difficulty for adjusting fire. The forest floor is damp, covered with fallen branches and leaves, existing roads are scarce, and hastily built military roads have low trafficability, making it difficult for heavier combat and transport vehicles to travel. Tank mobility within a forest is difficult, with field of view and field of fire restricted, making tanks vulnerable to attack and destruction by the opposing side’s anti-tank weapons. Artillery, too, faces comparative difficulty in observation, ammunition resupply, and the choice of firing positions, and the flexibility of its fire is reduced. Vegetation also has an adverse effect on the landing of helicopters and other types of aircraft.

Command and coordination and control of troops in forest combat is difficult; communications for large units operating in forest are adversely affected. A unit’s combat formation is easily broken apart, resulting in the independent action of separate sub-units, inconvenient for mutual support — particularly for the reinforcement of strength — and it is difficult to carry out precise coordinated action at a fixed time and place. The task of logistical support is arduous. Because of the obstructive effect of forest, transportation, food supply, and the supply of weapons and ammunition are all difficult, increasing the workload of logistical support. Forests have many insects, which can readily spread disease and are harmful to both people and livestock, and can also affect a unit’s combat effectiveness.

On the whole, the obstructive function of vegetation chiefly consists of hindering a unit’s mobility, and impeding field of view, field of fire, and the effectiveness of fire; command and communication are made difficult. In operations in densely vegetated areas, targeted measures should be adopted according to the characteristics of different vegetation types, in order to overcome the obstructive function of vegetation.



3. The Indicator Function of Vegetation

Vegetation has an indicator function; in military action, this characteristic of vegetation can be used to determine bearing, to find water sources, and so on. Extensive stands of different types of vegetation each have their own directional function; a continuous stand of trees on a hillside, being tall and conspicuous, can be used to indicate a target and to determine bearing. Extensive forests, orchards, and shrubland are all good landmarks for determining bearing from the air.

Certain plants are extremely closely tied to particular geographical conditions, allowing people to determine, with considerable accuracy, the ecological conditions of the place where they grow, on the basis of these plants. Plants can indicate the mechanical composition of the soil — whether it is sandy soil or clay soil — thereby indirectly allowing a judgment of the trafficability of a given region. Certain distinctive plant species can also indicate the presence of useful minerals. Of comparatively great military value are plants that indicate groundwater. The growth condition and density of plants is often closely related to the presence of shallow groundwater, and some plants can also indicate the depth at which groundwater is buried, as well as its water quality and mineralization level; this is especially useful in carrying out military tasks in arid regions such as deserts and the Gobi, where indicator plants can be used to search for groundwater. For example, in areas where communities of many-branched tamarisk are distributed, the depth of groundwater varies between 0.5 and 7.0 meters; in sand-dune areas where haloxylon and white thorn grow, groundwater is buried at a depth of 1 to 10 meters. The growth characteristics of certain plants in China’s Northwest bear a close relationship to groundwater, and in military action these plants can be used to search for groundwater sources.



4. Other Functions of Vegetation

Under certain circumstances, vegetation has a certain protective function against nuclear weapons. Forest has comparatively good protective properties against nuclear weapons, able to weaken the various lethal effects of a nuclear explosion. In dense forest areas with comparatively thick tree trunks, the lethal radius of a nuclear weapon is less than half what it would be in flat, open terrain lacking any obstruction. Forest also has the function of weakening a nuclear weapon’s light radiation; depending on the season and tree species, this weakening effect also differs. Dense forest can reduce light radiation to one-fifth to one-tenth of its original level, while sparse forest can reduce light radiation to one-half to one-fifth. Evergreen vegetation can absorb and filter out most radioactive contamination. On the other hand, however, trees knocked down by a nuclear explosion pose a danger of injuring personnel and technical weapons.

Plants are flammable material; under large-scale bombardment and bombing, and with the use of incendiary bombs and other man-made factors, fire may occur, endangering the safety of combat personnel and of weapons and equipment. Since ancient times, fire attacks have commonly been used in war; fire attacks generally make use of large quantities of plant fuel, and are carried out in places with suitable plant communities. For example, in the late Qing period, Qing forces, in fighting the Taiping forces, were accustomed to using fire attacks, destroying large tracts of forest. Kuomintang forces, in their “encirclement and suppression” campaigns against the Red Army, also frequently set fire to mountains, burning forest; for example, in Quannan county, on the border of Jiangxi and Guangdong, fire was once set to the mountains there, and forest across a radius of a hundred li went up in flames. In peacetime, forest fires also frequently occur owing to natural and human factors, and, when carrying out disaster-relief and rescue tasks, the armed forces should also adopt effective measures suited to the characteristics of forest vegetation to extinguish fires.




Section 3 A Military Analysis of Vegetation Types

The nature and characteristics of vegetation types differ, and the resulting differences in their influence on military action likewise differ in magnitude. The principal vegetation types broadly distributed across the Earth’s surface, such as forest and grassland, possess important military value, but the diversity of forest types and the complexity of their spatial structure give forest a greater influence on military action than other vegetation types such as grassland.


1. Forest and Combat

Forest is a vegetation type dominated by trees, and is the most broadly distributed vegetation type on land. According to statistics, the world’s forested area currently totals 40.3 million square kilometers, of which forest land proper accounts for 28 million square kilometers, and shrubland and open woodland for 12.3 million square kilometers. The distribution of forest is determined by the combination of hydrothermal conditions. The principal forest types found in the world can be divided into coniferous forest, deciduous broadleaf forest, evergreen broadleaf forest, tropical rainforest, tropical monsoon forest, mangrove forest, and shrubland, among others.

The influence of forest on military action is manifested in restricted observation and firing, scarce roads within the forest restricting mobility, extensive forest impeding field of view and making command and coordination difficult, heavy engineering workloads, and difficult logistical resupply, among other effects. Forest, however, also provides the defender with broad scope for setting up various kinds of obstacles and creating roadblocks.

The strategic and tactical value of forest differs according to its location, type, size, and area, with the size of the trees and the spacing between them being important factors: forest with tree trunks 20 to 25 centimeters in diameter forms an obstacle to tanks, while young trees more than 5 centimeters in diameter can stop most wheeled vehicles. In combat, care should be taken to make use of forest to conceal the deployment and movement of troops, in order to guard against enemy aerial reconnaissance. In addition, care must also be taken regarding the indirect destruction caused by fire and by falling trees, and the unfavorable effect this may have on military action must be taken into account. Reconnaissance of vegetation type is extremely important in wartime, because the two characteristics of tree size and tree spacing in an area of operations are rarely documented in available materials and are moreover constantly changing, and, further, the size and spacing of trees is likewise difficult to determine from aerial photography and remote-sensing imagery. In addition, when conducting offensive and defensive operations in forested areas, special training and thorough preparation should be carried out.

In offensive operations in forested terrain, particular consideration should be given to maintaining direction, controlling the unit, clearing obstacles, sweeping fields of fire, and opening passages, and necessary training should be conducted and necessary equipment and materiel prepared. Units fighting within a forest, in attacking a defending enemy, should make full use of outflanking and encirclement to annihilate the enemy. In attacking an enemy near the forest’s edge, one should first seize any salients, and then seize objectives near the forest’s edge. Units advancing forward from within the forest should complete their preparations before leaving the forest, in order to guard against enemy counterattack and artillery fire at the forest’s edge.

In defensive operations within forest, the forest should be used to form an organized obstacle. In setting up obstacles, care should be taken to exploit the characteristics of the forest to the greatest possible extent, blocking the enemy’s advance along major roads or its infiltration into the forest, among other things. In conducting defense within a forest, the defending force generally finds it difficult to carry out mutual support and coordinated fire, whereas the attacking enemy can more freely carry out outflanking, encirclement, and infiltration. In occupying a position in forested terrain, the forest’s edge generally readily becomes a conspicuous target, and positions set up at the forest’s edge should therefore take particular care with concealment. Small patches of forest distributed on open ground readily become conspicuous targets that draw enemy fire, and positions should generally not be occupied there. In defensive operations in forested terrain, commanders should conduct on-the-ground reconnaissance of the characteristics of the forest terrain, the roads, and the natural obstacles available for use, judging their characteristics and their influence on the combat actions of both sides, and then, in light of the characteristics of the forest, formulate an operational plan, carry out thorough engineering support, and organize communications, air defense, protection against nuclear and chemical weapons, and logistical support.

a. Northern Coniferous Forest

Northern coniferous forest is distributed throughout the world, chiefly in the northern part of the Eurasian continent and in North America’s frigid and cold-temperate zones, with taiga as its principal representative community. In the Northern Hemisphere it can extend to roughly 70 degrees north latitude, forming the northern boundary of forest distribution; under the influence of maritime climate, its southern edge can extend to roughly 42 degrees north latitude. Taiga covers the northern part of Europe, Siberia, Japan, and most of the mountainous regions of North America. China’s Greater Khingan forest region likewise belongs to this type of forest.

Taiga has a simple composition of tree species, generally consisting of large expanses of pure forest made up of spruce, pine, and larch, among other coniferous species, mixed with a small quantity of birch and poplar. “Taiga” is a Russian word meaning “marsh forest”; it gets this name because, during the growing season, melting snow leaves the forest floor as damp as a marsh. The Americans call it “northern forest.” Taiga is divided into two types. One type is forest composed of larch; in winter its needles fall, its canopy is sparse, allowing considerable light to penetrate the forest, and its herbaceous layer is well developed — this is called light coniferous forest. The other type is forest composed of evergreen coniferous species such as spruce and fir; its needles are deep green, its canopy dense, and the interior of the forest is dark and damp — this is called dark coniferous forest. The trees of taiga stand in orderly rows, with straight, upright trunks, a simple composition of tree species, and little or no shrub undergrowth.

Taiga is distributed in the northern part of the Earth, where summer is warm but brief, and winter severely cold and prolonged, with annual precipitation of 300 to 600 millimeters. In both winter and summer it can maintain a considerable degree of camouflage capacity, and throughout the year it can provide a favorable location for the concealed concentration and movement of troops. Troops fighting in taiga can, in attack, increase the suddenness of their action, and, in defense, can rely on the forest to strengthen the initiative and stability of their defense. But because the trees are dense, the forest floor has many marshes, roads are scarce, and winter snow accumulation is deep, a unit’s mobility is difficult, and in some places movement is entirely impossible. In addition, the forest has comparatively many mosquitoes and flies, whose bites can readily transmit forest encephalitis.

On November 30, 1939, Soviet forces launched an offensive against Finland at a number of points along the Soviet-Finnish border. The outmatched Finnish army made use of favorable natural conditions, adopting flexible, mobile forest tactics, and, with ten divisions, repulsed some 25 divisions of Soviet forces, foiling the Soviet forces’ initial offensive. The eastern border region of Finland was a belt of dense taiga, with marshes and lakes scattered throughout the forest, and roads scarce. Finnish forces made maximal use of the forest and snow accumulation to conceal their own mobility and operational intentions. In combat, Soviet tanks and armored vehicles found mobility within the forest difficult, and were forced to rely on infantry to carry out attacks alone, while Finnish forces used the forest and large numbers of fast-moving ski units to conduct blocking actions against Soviet forces, delaying the advance of Soviet forward units, and creating difficulty for Soviet forces’ mobility, communications, and logistical resupply. In addition, many Soviet soldiers, having been born in the south, were unfamiliar with the taiga of the northern region, causing a unit’s combat effectiveness to decline, and leading to defeat in the opening engagement. That the Finnish forces were able to repulse the Soviet offensive in the early period of the Winter War was directly related to their skill in fighting within taiga and their exploitation of the taiga’s shielding function.

b. Tropical Forest

Tropical forest is distributed between the Tropic of Cancer and the Tropic of Capricorn, and is called, militarily, tropical jungle, comprising three principal forest types. The first is tropical rainforest, generally with annual precipitation of 2,000 millimeters or more, with no pronounced dry season. Its tree-species composition is extremely rich; the tropical rainforest of the Malay Peninsula, for example, contains more than 9,000 plant species. The second is tropical monsoon forest, with annual precipitation between 1,000 and 2,000 millimeters, with a pronounced dry season, during which some trees shed their leaves; its species composition is comparatively poorer than that of rainforest. In the monsoon forest of Asia, dense stands of bamboo are also broadly distributed. The third is tropical dry forest, with annual precipitation below 1,000 millimeters, with sparse tree distribution. In addition, mangrove forest is distributed along tropical coastlines, and palm forest is widespread along coasts and on islands. Militarily, regions where tropical forest is distributed are called tropical jungle terrain, and are treated as a special type of terrain in military training and combat. Tropical jungle terrain has a broad influence on military action, and, in the history of warfare, examples of defeat resulting from unfamiliarity with the characteristics of jungle terrain are extremely numerous. Some of the battlefields of the Asia-Pacific region during the Second World War, as well as the United States’ postwar war of aggression against Vietnam, were fought in tropical jungle regions.

The tall, dense vegetation of tropical jungle is a natural obstacle to military action; a unit’s mobility is difficult, visibility is severely restricted, and observation, command, and coordination are inconvenient. In dense jungle, observation distance is roughly 20 meters, sometimes only 4 to 8 meters, and some combat operations closely resemble night fighting, with sudden developments comparatively frequent. In tropical jungle, combat is chiefly conducted with infantry and light weapons, while the use of armor and artillery is restricted. The terrain of tropical jungle regions is complex, roads scarce, the ground muddy and difficult to traverse, and the humidity within bamboo and vine thickets great, making it difficult to open roads when marching through dense forest and tall grassland.

But tropical jungle terrain is the best place of concealment for guarding against enemy aerial reconnaissance and ground observation. Suitable use of camouflage techniques allows troops to be concealed amid every kind of tropical forest vegetation, and it is especially suited to the development of guerrilla warfare. The base areas of the Cambodian Khmer Rouge forces, for example, were located within tropical jungle. Anti-government armed forces have persisted continuously within the tropical jungles of South America and Southeast Asia, and local governments have been unable to eliminate them despite committing great effort.

In order to overcome the unfavorable effects of tropical jungle on combat operations, many countries throughout the world, such as the United States, Britain, Japan, and India, attach importance to jungle-warfare training for their troops, so that troops become accustomed to jungle-warfare living conditions and raise their combat capability. During the Second World War, before its assault on Malaya, the Japanese army conducted a full year of jungle-warfare training on Hainan Island in China; the United States, Britain, and the Kuomintang army of the time likewise established training centers within India between 1942 and 1943, conducting jungle-warfare training for their troops lasting six months to a year. After the war, the combat field manuals of the United States, France, India, and other countries all contain provisions concerning training for operations in jungle terrain. The principal subjects the American armed forces train in at their tropical jungle warfare training center are determining bearing in jungle terrain, ambush and counter-ambush, and survival in jungle terrain.

The Chinese People’s Liberation Army likewise attaches importance to combat and training in tropical jungle regions, and, in particular, accumulated rich experience in tropical jungle combat during the 1979 self-defense counterattack against Vietnam. Tropical jungle terrain has its own characteristics and basic laws; grasping these characteristics and the laws governing a unit’s actions is extremely important for achieving victory in combat. The first comparatively large-scale operation our army conducted in tropical jungle terrain was the border-demarcation defense operation on the China-Burma border in the early 1960s. In accordance with an arrangement between the Chinese and Burmese governments, our forces entered Burma to conduct operations, lasting 38 days, annihilating more than 740 of the enemy, eliminating the great majority of the remnant Kuomintang forces roaming the China-Burma border, and ensuring the smooth progress of the boundary-marker demarcation work. This operation in Burma achieved victory, but the dense forest and tall grass of the tropical jungle along the China-Burma border also created unfavorable effects for our army’s marching and combat operations. In pursuing the remnant Kuomintang forces, the difficulty of advancing through the jungle was underestimated, and the calculations were imprecise, so that some units failed to arrive on time, the enemy’s route of retreat was not cut off, and part of the Kuomintang force was able to escape.

The profound lessons learned from the Burma operation drew the attention of the relevant departments of our army to operations in tropical jungle terrain; from this, our army began systematic research and training on operations in tropical mountain-and-jungle terrain, exploring the special operational laws of tropical jungle terrain, and compiling relevant training materials. The battlefield of the 1979 self-defense counterattack against Vietnam was tropical mountain-and-jungle terrain. Our forces overcame the unfavorable effects of tropical jungle, achieving victory in the counterattack operation, and, on the basis of summarizing the lessons of experience, formed a systematic theory of training and combat operations for tropical jungle terrain, used to guide our army’s training and combat operations.

c. Temperate Forest

Temperate forest chiefly consists of deciduous broadleaf forest and evergreen broadleaf forest. Deciduous broadleaf forest is also called summer-green forest, distributed chiefly in the temperate zone between 30 and 50 degrees north latitude. The region where it is distributed has four distinct seasons, with warm, rainy summers and cold, dry winters. Its tree layer is made up of broadleaf tree species that shed their leaves in winter, with a comparatively well-developed shrub layer and herbaceous layer. The regions where deciduous broadleaf forest is distributed are regions of frequent human military activity. The influence of deciduous broadleaf forest regions on military action is smaller than that of tropical jungle or taiga, but it still has a certain sheltering and obstructive function. In addition, the seasonal changes of deciduous broadleaf forest are pronounced, giving it a different military influence in different seasons; generally, its camouflage and protective function is stronger in summer and autumn, facilitating the concealment of military action, while its concealment effect is comparatively poorer in winter.

Evergreen broadleaf forest is divided into two types. One is the hard-leaved evergreen broadleaf forest of the winter-rain type, distributed on the western coasts of continents and along Mediterranean coasts; this type of forest has a simple composition. Along Mediterranean coasts, it is composed chiefly of cork oak, kermes oak, and olive forest, with mild, rainy winters and hot, dry summers. The other type is distributed within the subtropical zone on the eastern coasts of continents, with a rich composition of plants; its tree layer is composed chiefly of heat-loving species of the laurel, beech (Fagaceae), and magnolia families. Beneath the tree layer there is a comparatively well-developed shrub and herbaceous layer.

There is also a special type found among temperate forests: bamboo forest. Bamboo forest is chiefly distributed in Asia, the Americas, Africa, and Oceania, with the broadest distribution in Asia. China has nearly 300 species of bamboo, ranking first in the world. Bamboo forest has a neat, uniform appearance, is mostly evergreen, and generally has only two layers — a tree layer composed of bamboo, and an herbaceous layer. Bamboo forest presents a considerable obstacle to military action, affecting a unit’s mobility.



2. Grassland and Combat

Grassland is a vegetation type peculiar to semi-arid to semi-humid climatic conditions in inland regions. Generally vast and treeless, xerophytic perennial grasses occupy an absolutely dominant position, and perennial weeds and semi-shrubs have a military influence. The world’s grassland covers an area of roughly 24 million square kilometers, accounting for one-sixth of the total land area. Grassland can be divided into two categories: temperate grassland and tropical grassland. Temperate grassland is distributed in the mid-latitude zones of the Northern and Southern Hemispheres, such as the grasslands of the Eurasian continent, the grasslands of North America, and the grasslands of South America. The grass communities of temperate grassland are comparatively low, with the above-ground portion generally not exceeding 1 meter in height, dominated by cold-tolerant xerophytic grasses. The characteristic feature of tropical grassland is that scattered, not-very-tall trees are commonly found against a backdrop of tall grasses, and it is therefore called savanna.

Grassland terrain is flat, with slight relief. Temperate grassland has abundant pasture in summer, which withers and turns yellow from late autumn to early spring, and population and water sources are scarce. Tropical grassland is warm year-round; the grasses grow luxuriantly in the rainy season, and wither into dormancy in the dry season. Grassland offers open fields of view and fire, but observation is affected to a certain extent in areas of wild grass and dense shrub growth. Grassland regions offer good conditions for a unit’s mobility, with every kind of vehicle able to travel cross-country, and are especially favorable for cavalry to bring their capabilities into play. Grassland lacks landmarks, and troops moving across grassland find it difficult to determine bearing and to indicate targets. Grassland is unfavorable for concealment and camouflage. It is convenient for constructing fortifications, but inconvenient for obtaining materials locally, and a unit’s billeting and local-resupply conditions are poor. Grassland lacks water sources, and personnel and weapons and equipment operating in grassland regions find it comparatively difficult to obtain water. On the whole, grassland offers no forbidding terrain to defend, and is generally favorable to the attacker and unfavorable to the defender.






Chapter 9 Military Geology

Military geology is a discipline that applies the principles of geology and knowledge of engineering geology and hydrogeology to military affairs. Its principal task is to provide geological data for national defense and military engineering construction, to survey the suitability of terrain for the construction of engineering installations, and to investigate the distribution of natural building materials, water sources, and karst caves, putting forward recommendations for their extraction and use. Geology is a component part of the natural environment, and, together with other natural factors, exerts an influence on the course of war and on military action. The application of geological knowledge to military affairs has a long history. In China, during the Spring and Autumn and Warring States periods, when armies built tunnels for combat, and throughout the successive dynasties when the Great Wall was built, favorable local geological conditions were always taken into consideration and made use of. With the development of science, technology, and weapons and equipment, the continual expansion in the scale of war and the strengthening of firepower have promoted the extensive application of military engineering, thereby also increasing the demands placed on geological knowledge by military action. The design and construction of fortifications, military roads, military airfields, and military bases, among other things, cannot dispense with all manner of geological data, and analyzing the ground trafficability of the various branches of the armed forces likewise requires an evaluation of geological conditions. Surveying and studying the geological conditions of an anticipated theater of operations is of great significance for military action.


Section 1 Introduction to Military Geology

Military geology studies the influence of various natural geological phenomena and engineering-geological phenomena on the construction of military engineering works, the influence of geological conditions on a unit’s mobility, and the influence of the properties and geographic distribution characteristics of soil on military action.

Historically, many countries, in constructing national defense engineering works, have taken care to consider geological characteristics, carrying out engineering construction suited to local conditions. When China built the Great Wall through its successive dynasties, the structure of the wall and the materials used differed according to differences in geological conditions. Generally speaking, wherever the terrain was flat and earth could easily be obtained locally, rammed-earth construction was used throughout. Wherever the terrain was mountainous and earth could not be obtained, stone was quarried from the mountains without exception, and the wall was built up from stone. The digging of the Ling Canal in the Qin Shi Huang era gave full consideration to the geological characteristics of karst regions. But in ancient warfare, although the need to understand geological conditions was felt, this generally amounted only to a general study of whatever geological problems were encountered in military affairs — for example, when searching for groundwater or building materials, the local terrain and rock conditions were taken into consideration — yet understanding of geological characteristics remained inadequate. It was only after the emergence of weapons with comparatively powerful firepower that geology came to have greater significance in military affairs; at that time there arose a need to go underground to avoid the lethal effects of bullets and artillery shells, and military geology accordingly developed alongside the development of fortification-building and tunnel construction. In 1798, when Napoleon led an expedition to Egypt, he made use of geological maps drawn by geologists within his army.

The extensive application of military geology began with the First World War. During the First World War, most of the belligerent countries had geologists serving with their armed forces. In 1917, Germany had nearly 200 geologists working on the Western Front. The British army assigned military geologists three tasks: first, selecting suitable areas for fortifications and their drainage work; second, water supply for troops; third, locating sources of building materials. When the American army constructed fortifications, it required geologists particularly for locating groundwater and for building tunnels. The main task of Russian army geologists was to locate water supply and building materials for the troops.

During the Second World War, military technology developed to a high degree, and new types of weapons more powerful than those of the First World War appeared in the fighting. The power of these new weapons created a particular need for close-approach engineering work and field fortification. The geological conditions and soil characteristics of the ground had an important influence on the selection of airfields and on the ability of tanks, artillery, and troops to pass through, thereby increasing the demand for geological knowledge. For this reason, during the Second World War, various countries extensively conscripted geologists into military service, and geological maps and hydrogeological maps were widely compiled, for use by the troops in carrying out mobility, constructing defensive fortifications, and forcing river crossings, among other things. China published Military Geology, co-authored by Chen Jicheng and Zhu Xiren, in 1937. The Soviet Union carried out geological studies of the approaches to Moscow, Leningrad, Stalingrad, and other regions in order to serve the construction of defensive fortifications and the prospecting of building materials. Soviet geologists also surveyed the geological and hydrogeological conditions relevant to hydraulic-engineering construction and the laying of military roads, and evaluated the trafficability of the various theaters of operation, providing front-line troops with data on the trafficability of terrain, soil properties, and other natural conditions.

Germany, too, attached great importance to the application of geological knowledge during the Second World War. German forces compiled special-purpose geological maps, which could be consulted in wartime to assess the trafficability of tank and motorized mechanized units in the area of operations, and to decide various military-engineering questions. For example, on the brief geological map of the European part of the Soviet Union that Germany published in 1941, various landform types and rock outcrops were marked, along with the distribution of soils of different composition and the periods of thawing and freezing of rivers.

During the Second World War, there were many amphibious landing campaigns. One question of particular concern to the armed forces of the time was how, in the face of enemy resistance, to overcome coastal obstacles and carry out a successful landing. This was a question of vital importance in formulating the plans for the Normandy landing and for the island-hopping campaigns in the Pacific. Determining how personnel and vehicles could land promptly and safely at any time required understanding the exposed portions of the beach slope both above and below the waterline, and the load-bearing characteristics of their geological composition, which was extremely critical. At the time, the Allies employed a variety of means and methods to study and measure the load-bearing capacity of the coast and the extent of its submerged portion, producing models of landing sites and other assault objectives based on the analysis of samples and aerial photographs, in the service of military commanders directing landing operations.

After the Second World War, with the development of missiles and nuclear weapons, wartime requirements called for personnel, weapons and equipment, and operational materiel to be moved underground, and the degree of fortification required grew ever higher, thereby also placing new demands on military geology. Military geology gradually took shape as a discipline. The Soviet Union published A. M. Ovchinnikov’s Military Geology in 1945. B. V. Popov’s Military Engineering Geology and Hydrogeology and Military Engineering Geology were published successively in 1947 and 1958. In the 1991 Gulf War, both the United States and Iraq, in preparing for war and directing operations, took into account the influence of geological conditions, and adopted corresponding measures to overcome the unfavorable effects of geological conditions. The experience of the Gulf War shows that, even in modern warfare, the direction of operations still cannot dispense with the analysis of geological conditions.

In the practice of war and national defense construction, the Chinese People’s Liberation Army has likewise attached great importance to the application of geological knowledge. In the years of war, building roads over mountains and bridges across rivers, and constructing positions and assaulting cities, could none of them dispense with the application of geological knowledge, and in peacetime, the construction of national defense engineering works and support for socialist construction likewise require geological knowledge. In 1953, the first batch of specialized geological personnel was incorporated into the engineer units of the Chinese People’s Liberation Army. In 1954, Military Engineering Geology, compiled and translated by Wang Renquan and others, was published. Our army specially organized hydrogeological units in the 1970s, in the service of national defense construction. A hydrogeological unit of the Beijing Military Region, for example, carried out more than a decade of hydrogeological survey work in the northern part of the Inner Mongolian Plateau, completing a reconnaissance survey covering more than 200,000 square kilometers, locating eight artesian water zones and fourteen water-rich belts, drawing several hundred thousand hydrogeological maps, and compiling and publishing 27 Regional Hydrogeological Reports of the People’s Republic of China, providing an important hydrogeological basis for national economic construction and national defense construction.

With the application of remote-sensing technology and the development of geological theory, the research of military geology will continue to develop in the direction of speed, accuracy, and the combination of peacetime and wartime purposes.



Section 2 The Influence of Geological Conditions on National Defense Construction and Military Action

Geological conditions exert a broad influence on national defense engineering construction and military action. Modern warfare requires the extensive application, in a variety of ways, of military engineering works to protect oneself, thereby also increasing the demands military action places on military-geological knowledge.

One of the principal contents studied by military geology is that, by analyzing the types and distribution of rock, one can evaluate its military value. The rock of the Earth’s crust is divided principally into three great categories: igneous rock, sedimentary rock, and metamorphic rock. Igneous rock is the most important type of rock in the Earth’s crust, broadly distributed, with granite and basalt being common examples. Sandstone, shale, limestone, and coal, commonly found at or near the Earth’s surface, are all sedimentary rocks, providing us with a rich variety of mineral resources. Metamorphic rock chiefly includes slate, schist, gneiss, marble, and quartzite, among other types. By surveying and studying the types of rock strata within a given region, one can infer certain important military uses to which they may be put. For example, if the subsurface of a given region consists mostly of limestone strata, and the region lies in a tropical or subtropical zone with heavy annual rainfall, and if the same region is also found to contain many depressions, one can correctly infer that the region has many limestone pits and limestone caverns; that the soil layer is deep, and consists chiefly of clay; that, because certain parts of the region display pronounced geological structure, shallow wells with drinkable water may possibly be found there; that, because of the high plasticity of the clay, cross-country vehicles will find it difficult to pass in rainy weather; and that karst caverns can be used to store weapons and equipment and to construct national defense engineering works. Surveying and studying the regional geology, and marking rock types and other geological phenomena on geological maps, therefore carries important military value. Both the construction of national defense engineering works and field water supply require large quantities of geological maps and geological data.

Modern warfare has powerful firepower, making it difficult for troops to fight for extended periods on open ground lacking fortifications to rely on; in order to reduce casualties, all manner of command posts, observation posts, ammunition depots, tunnels, firing points, and communication trenches are generally constructed underground. Because these structures are built underground, they bear a close relationship to local geological and terrain conditions; in constructing fortifications, engineering reconnaissance should be carried out to understand the geological and terrain conditions within the area where the fortification is to be built, judging the influence of the region’s geological conditions and the suitability characteristics for fortification-building, so that engineering measures can be adopted in a targeted way.

The purpose of fortification-building is to preserve the effective strength, equipment, and materiel of the army, to raise the army’s combat effectiveness, to weaken an attacking enemy, and to protect military installations. Fortification-building bears on the stability of a position, and making full use of geological conditions is related to the stability of a position. Fortification-building is divided into permanent fortification and field fortification. Permanent fortification generally refers to permanent fortifications constructed in advance along border defenses, coastal defenses, areas designated for firm defense, and strategically vital points in depth. Field fortification refers to temporary fortifications constructed in the course of preparing for and conducting a campaign or battle. It places particular emphasis on making full use of and transforming terrain and geological conditions, suiting measures to local conditions, and obtaining materials locally in construction.

In the First World War, a French infantry battalion was given the task of occupying the so-called Ancre Heights, and then digging trenches on it using its own tools. But the French officers had given no consideration whatsoever to the local geological characteristics; under intense fire, the French forces occupied the heights, but because a hard limestone rock stratum lay beneath the thin soil layer of the heights, the tools they carried could not work the rock, the fortification could not be built, and they were unable to hold their position, and were compelled to withdraw.

During the Second World War, the surface factories, civilian buildings, and military installations of the belligerent countries suffered great destruction, whereas underground factories, warehouses, and military installations built within tunnels, karst caverns, and mine shafts remained unharmed. After the war, many countries progressively moved certain important industrial and military engineering works underground, and built large numbers of underground civil-defense engineering works in cities, serving both peacetime and wartime purposes. In the late 1960s in our own country, after Mao Zedong issued the calls to “prepare for war” and to “dig deep tunnels,” a high tide of civil-defense engineering construction also arose in key cities and towns throughout the country.

Constructing field fortifications in mountainous terrain presents comparatively many difficulties. The soil is hard and stony, and manual labor is generally of low efficiency. In order to speed up the pace of work, engineering machinery and blasting are generally used extensively. The best form of fortification to build in mountainous terrain is a tunnel or short cave dug into the earth, because this kind of fortification extends deep underground, offers strong protection, and economizes on materials. In mountainous terrain, natural caves and abandoned old mine shafts can also be used and transformed. Natural caves have distinctive advantages; transforming and making use of them offers many benefits, chiefly manifested in the fact that the cave mouth is concealed and the cave body stable. Their disadvantage is that the interior of the cave is comparatively damp, ventilation poor, and the air foul, which both affects personnel health and causes stored materiel to grow moldy easily. The floor of a natural cave is uneven, and its ceiling is not easy to configure. In transforming and using natural caves in the service of national defense, geological surveys should be carried out, and the cave should be transformed and engineering measures adopted to meet national defense needs. The Chinese People’s Volunteer Army, in the Korean War, made use of Korea’s mountainous terrain and abandoned old mine shafts to construct large numbers of covered fortifications and tunnel works developed from short caves. Near the “38th Parallel,” a strongpoint-based defensive position system with tunnels as its backbone was built, ensuring that our forces could effectively resist and shatter the enemy’s repeated assaults, and achieving victory in counterattack operations.

In modern warfare, owing to the extensive use of large quantities of new-type technical weapons, the suddenness and destructive power of campaigns and engagements has increased, the battlefield situation changes rapidly, a unit’s mobility has improved, the consumption of manpower and material resources has increased, and military action’s dependence on roads has grown. Whether in peacetime or wartime, when building roads, one must have a thorough understanding of the local geological conditions, in order to guarantee the reliability and solidity of the road works. In building roads, one should choose a route that passes through areas with comparatively few geological hazards, and where the groundwater table is not too high. In building bridges, too, a suitable location must be chosen, so that the bridge foundation can be built on solid rock strata and a good soil layer, avoiding places with quicksand or a thick layer of silt, which not only ensures the stability of the bridge but also reduces the difficulty of construction.

A modern army cannot do without water; when surface water is insufficient or contaminated, it must turn to groundwater. Hydrogeological knowledge can therefore also play a certain role in military affairs.

In modern warfare, the air force plays an extremely important role. With the development of aviation technology, aircraft have become ever more advanced and ever faster, thereby also increasing the demands placed on airfields. Without an airfield, ordinary aircraft cannot take off or land. Refueling, oxygen replenishment, and ammunition resupply for aircraft, and aircraft maintenance, none of these can do without an airfield. Besides the airfield itself, there are also many ancillary structures and military installations, such as fuel depots, ammunition depots, command posts, and repair facilities. The construction of a military airfield, besides being determined by the prevailing wind direction and by special military requirements, must also take into account the local geological foundation and hydrogeological conditions in order to judge its suitability; geological survey therefore carries important significance for the choice of airfield location and for its design and construction. Protecting airfields is a very important aspect of achieving victory in war. In modern warfare, both belligerents often treat the other’s airfields as one of their primary targets for attack. This can both destroy the runway and other airfield facilities and also wipe out large numbers of aircraft on the airfield, paralyzing the opposing side’s air force. In order to avoid enemy bombing, many airfield structures must be built underground. Airfields near mountainous regions generally must have enormous caves excavated to conceal aircraft, and airfields in plains regions must also build aircraft cave hangars, generally built below ground level. The construction of these airfields and their facilities requires understanding whether the local geological conditions are suitable, and the properties of the soil must also be understood, and there are also problems of water supply and drainage, all of which involve the local engineering-geological and hydrogeological conditions. In addition, locating the source of building materials needed in constructing airfield structures likewise depends on geological knowledge to resolve.

When a unit is on the move, whether heavy weapons can pass through the region being traversed requires understanding of the geological and soil conditions. In wartime offensive operations, one can dig a tunnel to reach beneath the enemy’s city or firing point and carry out demolition there, or launch a charge upon approaching a firing point. This too requires grasping the local geological characteristics. During the War of Liberation, when our forces attacked the city of Linfen, they dug fifteen main tunnels and more than forty covering tunnels approaching the city of Linfen, based on the local loess geological characteristics; two tunnels were successfully detonated, blowing two gaps of more than 50 meters each in the city wall, and the attacking troops, exploiting the smoke and confusion, broke into the city and fought street to street, achieving victory in the campaign.

There are many examples of using geological knowledge to achieve victory in combat. During the Second World War, in one sector on the Western Front, a geologist proposed to a Soviet Red Army commander that German troops could be driven from their attack base by flooding it. The local geological situation was that a river flowed toward the German side, and its banks were composed of water-permeable rock; not far below the surface, this rock held groundwater. The area where Soviet forces were deployed, by contrast, consisted of impermeable bank rock. Soviet forces accordingly built a dam to raise the water level, causing the groundwater table within the German position to rise; all the trenches, covered positions, warehouses, and foxholes were flooded, and the dirt roads too became swollen with water and difficult to use. German forces were unable to eliminate the flooding, and were compelled to withdraw. Soviet forces easily occupied the German position. Afterward, Soviet engineers blew up the dam, the water receded within a short time, and Soviet forces set about strengthening this position.

The changes and developments in the form of the Earth’s crust or surface brought about by natural forces are called natural geological processes — for example, the changes in landform brought about by volcanoes, earthquakes, debris flows, and landslides. Natural geological processes also have an important influence on the construction and maintenance of military engineering works.

A volcano is a mountain body formed by the accumulation of erupted magma. According to their eruptive activity, volcanoes are divided into active volcanoes and dormant (extinct) volcanoes; there are currently roughly 2,000 dormant volcanoes and more than 500 active volcanoes in the world. Of these, 69 are submarine volcanoes, with the greatest number of volcanoes found in the Pacific region. China has roughly 900 Cenozoic-era volcanoes within its territory, with the greatest number found in the Northeast and Inner Mongolia, roughly 600 to 700 in total. The two Kardar volcanoes on the northern flank of the Kunlun Mountains, in Yutian county, Xinjiang, erupted in 1951. A powerful volcanic eruption can be highly disastrous. According to statistics for the period 1500–1914, 190,000 people worldwide died from volcanic disasters. The 1815 eruption of Tambora in Indonesia caused 92,000 deaths. Volcanic ejecta include gases, liquid lava, and solid volcanic debris. Explosive volcanic eruptions produce large quantities of volcanic debris, and volcanic ash in particular. Mount Vesuvius in Italy, for example, erupted violently in 79 AD, and the scorching volcanic ash buried three cities, including Pompeii. On June 15, 1991, the eruption of Mount Pinatubo in the Philippines destroyed 42,000 houses, more than 900 people lost their lives, and economic losses reached several billion dollars. This volcanic eruption also covered the United States’ Clark Air Base in the Philippines with a large quantity of volcanic ash, rendering the airfield unusable; along with other factors, the United States has now abandoned use of Clark Air Base and Subic Bay Naval Base in the Philippines.

An earthquake is a shaking of the ground caused by the fracturing, faulting, or slippage of the Earth’s crust. It is one of the most severe natural disasters. Earthquakes can destroy the Earth’s surface, destroying military engineering works and infrastructure such as bridges, railways, and water, electricity, gas, and telecommunications systems. In a major earthquake, the ground undergoes intense shaking, capable of transforming the landform within a matter of minutes, turning urban buildings into rubble. In the 1923 Great Kanto Earthquake in Japan, 73 percent of the buildings in Tokyo were destroyed, and in Yokohama the figure reached 96 percent, with casualties reaching 143,000. Since the 20th century, China has, on average, experienced two earthquakes of magnitude 7 or greater roughly every three years, and nearly one of every two such major earthquakes has resulted in severe disaster. This was especially true during the period 1966–1976, when more than a dozen earthquakes of magnitude 7 or greater occurred. Among these, the Tangshan earthquake occurred in a modern urban area, killing 240,000 people in a single event, and causing extremely severe losses. Seventy to eighty percent of the buildings in the city of Tangshan collapsed, suffering devastating destruction, and military installations also suffered severe damage.

Earthquake disasters not only directly damage military and civilian installations, but are often accompanied by severe secondary disasters; powerful earthquakes can cause dams and river dikes to collapse, giving rise to flooding. Gas leaks and damage to power lines and equipment often trigger fires. Earthquake disasters can affect social stability, and can even give rise to social unrest. Major earthquakes are often accompanied by famine, and the greater the famine, the more readily social contradictions are intensified, causing population movement. Some of the peasant uprisings and revolts in both Chinese and foreign history have been related to famine triggered by earthquakes.

In addition, the armed forces, whether in peacetime or wartime, bear the task of emergency rescue and disaster relief; after an earthquake disaster occurs, the armed forces of every country are the rescue force that arrives first at the scene. The armed forces possess a highly centralized, unified organizational structure and a capacity for rapid mobility, but must also possess relevant earthquake knowledge in order to properly carry out the task of emergency rescue and disaster relief.

Surface changes caused by earthquakes also include landslides. For example, the 1933 earthquake at Diexi, Sichuan, caused a landslide that blocked a river course, forming four earthquake-dammed lakes, which subsequently burst and caused a disaster, sweeping away and drowning more than 2,500 people. When an earthquake occurs on the seabed, a tsunami can also result. After an earthquake occurs, damage to engineering infrastructure can also give rise to disasters such as loss of water and power, the spread of toxic gases, coal gas explosions, and environmental pollution.

A debris flow is a special kind of torrential flood of great destructive power, erupting in mountainous regions and laden with mud, sand, stones, and even massive boulders. It erupts suddenly, comes on with fierce, violent momentum, lasts only a short time, and has powerful carrying capacity, often discharging tens of thousands to several million tons of material within a very short period, able to push boulders weighing several tens of tons out of the mountains, blocking rivers, and destroying towns and villages, forests, roads, and bridges and culverts, bringing enormous disaster to humanity. Almaty, the capital of Kazakhstan, has already suffered debris-flow disasters on three occasions. In 1970, the city of Yungay in Peru, with a population of 20,000, was entirely buried beneath a mass of debris-flow mud. China is a country where debris flows occur frequently, most often in the Southwest and Northwest, chiefly distributed along both sides of river valleys developed along major faults on and near the Qinghai-Tibet Plateau. The timing of their occurrence is seasonal, occurring mostly in the rainy summer and autumn seasons, and generally occurring readily after continuous rainfall, and especially after rainstorms. The 1981 debris flow on the Dade line in Dongchuan, Yunnan, and the debris flow at Lizhiyi on the Chengdu-Kunming railway, both occurred under conditions of a major cyclical rainstorm. Debris flows destroy trunk railway lines, affecting transportation in peacetime, and can also affect a unit’s mobility in wartime. Since the founding of the People’s Republic, debris flows have caused incalculably enormous losses to China’s railways and highways. The Sichuan-Tibet Highway, affected by debris flows, is unable to carry traffic for more than half the year on average, directly affecting the national defense construction and economic development of our southwestern border regions.

A landslide is one of the principal natural disasters of mountainous regions. Landslides often cause enormous losses to agricultural and industrial production, to national defense construction, and to the lives and property of the people. Landslides have an extremely destructive effect on national defense transportation and military installations. On July 9, 1989, a landslide of 1 million cubic meters occurred at Xikou township, Huaying city, Sichuan province; the sliding mass broke apart and disintegrated in the course of sliding, forming a debris flow that traveled 1 kilometer, destroying every mine, factory, farmland, and village in its path, and causing 221 deaths. Railways are the type of engineering project most frequently and severely endangered by landslides. This is especially true of the Baoji-Chengdu line’s Baoji-Tianshui section, and of the Chengdu-Kunming line, which are struck by landslides almost every year. According to incomplete statistics, there are more than 1,000 major and moderate landslide points along China’s railway lines, causing the railway authorities to spend large sums of money every year to remediate them. The principal harmful effects of landslides on railways are: destroying the track, interrupting traffic, endangering stations and yards, destroying bridges, and causing derailment and loss-of-life accidents, among other things. In August 1981, a landslide occurred between Lueyang and Wangjiatuo on the Baoji-Chengdu line, destroying 100 meters of track, with the rails pushed into the river, interrupting traffic for 544 hours.

Of landslides, those in which the sliding mass is actively moving are the most hazardous. On the slopes of regions prone to landslides, the construction of permanent fortifications, underground works, bridges, and roads all becomes difficult, and often cannot be built at all; in order to avoid damage to military installations, fortification-building and engineering works should, as far as possible, be avoided in landslide-prone regions.



Section 3 A Military Analysis of Soil

Soil is the loose surface layer of the Earth’s land surface capable of supporting plant growth; it is the weathered product of rock. In engineering, the definition of “earth” differs from the definition of “soil.” Earth is material generated by the weathering of rock under different natural conditions. The military analysis of soil chiefly serves two purposes: first, to meet the needs of engineering or design; second, to meet the needs of military operations. Earthwork in field fortification-building often accounts for more than 90 percent of the total labor involved in constructing fortifications. Understanding the properties of soil and its geographic distribution is the foundation for the military selection and design of roads and airfields, and is also the foundation for military engineering construction. The trafficability of soil — that is, its capacity to permit the passage of vehicles — is extremely important not only for tactical commanders but also for campaign- and strategic-level commanders. Formulating operational plans and carrying out field fortification-building and the emergency construction of military roads all require understanding the properties and geographic distribution of soil.

Earth possesses the properties of deformability, permeability, and strength. It is composed of two- or three-phase material — that is, a soil skeleton made up of mineral particles, with the pores of the soil containing water and gas. Soil is generally divided into two broad categories: sandy soil and cohesive soil. The particles of sandy soil have no cohesion between them and form a loose aggregate of particles, whereas the particles of cohesive soil have cohesion between them. Since remote antiquity, people have understood how to make use of earth in engineering construction. In combat, care was taken to adopt measures according to the properties of the soil. According to the Essentials of Geography for Reading History, in the sixth year of the Yongyuan era of the Later Han (94 AD), the Han general Ban Chao, sent as an envoy to the Western Regions, joined with Kucha and seven other states in a campaign against Yanqi (40 li southwest of present-day Yanqi, Xinjiang). Because the region of the Dayulesi River was marshy in many places, it was only by setting up reed pontoon bridges in advance, raising the soil’s load-bearing capacity, that it became possible to pass through the marshy terrain. The main body of China’s ancient Great Wall was its wall; the wall-building materials were obtained locally. During the Ming dynasty, the sections of the Great Wall under the jurisdiction of the Yansui garrison and the Datong garrison were mostly rammed-earth walls; the sections under the jurisdiction of the Piantou garrison were mostly rammed-earth walls faced with brick on one side; the Xuanfu and Jizhou garrisons, meanwhile, used rammed-earth walls or walls of three-part composite earth, faced with brick or dressed stone on both sides.

In military command decision-making, attention must also be paid to research on soil characteristics, because soil is the principal substrate over which cross-country movement and the emergency construction of military roads takes place. Soil properties affect the looseness or compactness of the ground surface; they affect the stability of road cuts and embankments, and affect the degree to which the ground surface dries out after rain. Militarily, soil characteristics are generally studied together with natural conditions such as season and terrain, in order to provide a reliable basis for formulating operational plans.

The amount of water content in soil directly affects the trafficability of the soil. After precipitation, water can rapidly infiltrate the soil, greatly increasing the soil’s water content, affecting the degree of compaction of the soil, and causing changes in the ground surface’s resistance to compression and its trafficability. This is especially true of cohesive soil, which, after infiltration by a large amount of moisture, becomes extremely muddy, making it difficult for personnel and vehicles to pass. The soil of the western plains of the Soviet Union is chiefly chernozem, extremely fertile, composed largely of clay and loam. During the Soviet-German war, this vast expanse of black-earth belt was one of the principal battlefields. In 1941, when German forces attacked Moscow, they were greatly affected by natural factors such as soil and weather; mechanized armored units require good roads to be able to move, but as German forces moved toward Moscow, passing through the black-earth belt, they also encountered rain and snowfall, turning the road ahead to mud, affecting the speed of their advance, causing them to lose a favorable window of opportunity, and exerting an unfavorable influence on the course of the campaign.

German forces advancing on Moscow were affected, to varying degrees, by the unfavorable effects of muddy soil. Because heavy snow fell and melted as it fell, the ground and roads soon became deep mire, making mobile operations essentially impossible to carry out. Motor vehicles without tractor traction could not move; horses sank into the soft mud up to their bellies, and even the lightest cart required a team of draft animals to pull it out. Every artillery piece was drawn by ten horses, with replacement horses following behind. Within less than two days, the iron shoes came off the horses’ hooves; as infantry waded forward through knee-deep mire, their tall boots were often sucked off by the mud. The supply of fuel, rations, and fodder was cut off. In an ocean-like sea of mud, no wheeled vehicles of any kind could move; only tracked vehicles and local farm carts could still operate. Entire divisions came to a standstill, with vehicle columns and units unable to move an inch scattered along roads stretching over a hundred li, and, compounded by exhaustion and lack of fodder, horses died by the thousands. This was the period during the Second World War when German forces first halted their combat operations, and this halt came in the second and third weeks of October, brought about by being obstructed by rain and mud. Artillery and heavy equipment became mired in glue-like mud and could not move; armored units stuck in the mud did not have freezing weather arrive until several weeks later, at which point part of them were finally able to move again. The severe weather and muddy soil caused the pace of the German advance to slow almost to a complete halt, giving Soviet forces the breathing space they urgently needed, thereby changing the course of the war. Britain’s Alan Clark, in his book Barbarossa: The Russian-German Conflict, held that the German defeat lay chiefly in errors of judgment and poorly timed decisions. First, operations began too late, starting in a season when the weather would suddenly turn bad; second, there was inadequate understanding of the special influence of Russia’s weather and terrain on mobile operations; and third, manpower and material resources remained consistently insufficient.

Soil of different properties has a comparatively great effect on infantry; for example, the choice of position and the effectiveness of artillery fire, as well as the mobility of artillery, must all take soil properties into account. Engels, in the entry “Artillery” he wrote for The New American Cyclopaedia in 1857, discussed the influence of soil properties on artillery. He pointed out: “A good position should be one where the ground is hard and level, and convenient for placing wheels and trail. If the wheels are not resting level, the gun cannot be fired accurately, and moreover, if the trail sinks into the ground, the recoil will quickly damage the gun carriage… The influence of soil of differing properties on the effectiveness of artillery fire is astonishing. In soft soil, as soon as a shell touches the ground it will, even if it does not sink into the earth immediately, generally deviate from its trajectory, or begin to bounce erratically… If the ground directly in front of our own position is soft, undulating terrain, while further ahead, nearer the enemy’s position, the ground is hard, level terrain, then this kind of terrain will be favorable to our own artillery fire, and will protect our own side from the lethal effect of the enemy’s fire.” (Marx and Engels: Collected Military Writings, Vol. 1, p. 440.)

Soil of differing properties also has differing effects on the mobility performance of tanks. In waterlogged paddy-field regions, the paddy soil has high plasticity, a deep layer of silt, weak resistance to compression, and comparatively great ground resistance, having an unfavorable effect on the mobility of tanks. Desert soil is composed chiefly of sand grains, with some weathered rock and gravel interspersed; the soil is loose, the ground comparatively level and open, and ground resistance comparatively small, allowing tanks to travel at high speed. Marsh soil has poor load-bearing capacity, and when a tank moves over it, its tracks readily slip and sink, ground resistance increases, and shifting gears often causes the vehicle to stall or become stuck.

In modern warfare, in constructing military roads and fortifications to support a unit’s campaign and combat operations, the properties of the soil and its influence must be taken into account. The design of roadbed side-slope gradients, the laying of road surfaces, and the type and thickness of the road surface, all bear a direct relationship to soil properties. Soil possesses plasticity, but this property exists only when cohesive soil has a certain water content. In road-building, the degree of a soil’s plasticity depends on the proportion of clay contained within the soil; soil with a higher clay content has stronger plasticity, and can serve as a binding material for constructing the road surface. The water content of soil is also related to road-building; if the water content is too great, excavation and filling become very difficult.

Soft soil generally refers to saturated cohesive soil with high compressibility and low strength. It is mostly distributed along rivers, oceans, and coasts, in inland lakes, ponds, and basins, and in mountain depressions with heavy rainfall, and has a high natural water content. In soft-soil regions, fortifications and roads built will undergo slow subsidence. A certain unit of troops stationed in the Beijing-Tianjin region, in constructing an emergency military road in a soft-soil region, found that once wheeled-vehicle traffic reached 150 to 200 passages, and tracked-vehicle traffic 80 to 100 passages, subsidence and pumping (the churning-up of mud through the surface) occurred. Similarly, the beach along the lower reaches of the Yellow River extends 200 to 2,300 meters in width; the soil of the beach is sandy loam or clay loam, with low load-bearing capacity, and continuous vibration causes pumping and subsidence, while rising and falling water levels, together with scouring and silt deposition, render the ground impassable to vehicles. The low load-bearing capacity of riverbank beaches means that, in constructing an emergency military road or in crossing a river, not only is a great deal of material consumed and is the engineering workload heavy, but, because of the long time required for the work, the intent to cross the river is easily exposed, making it difficult to achieve surprise at the campaign or tactical level. In waterlogged paddy-field regions, the soil is soft, the silt layer thick, and the ground’s load-bearing capacity low, making it difficult for tanks to pass; in wartime, part of the unit’s field-expedient materials must be gathered in order to pave and reinforce a passage, improving trafficability. When tanks operate in waterlogged paddy-field regions, they should strive to choose the shortest possible route, shortening the tank’s distance of travel within the paddy fields, reducing the chance of becoming mired, and raising the speed of mobility. In marsh soil, the accumulation, year after year, of large quantities of plant remains can generate peat. Peat has an extremely high water-absorption capacity, shrinks considerably in volume once dried, and, when saturated, does not readily drain; it therefore cannot serve as a natural foundation.

In constructing fortifications and emergency military roads in desert regions, sandy soil is chiefly used. The surface of desert regions is covered with a layer of sandy soil of varying thickness; the geology is loose, and there is much drifting sand, making it easy to excavate a position, though difficult to give it good form. Moreover, artillery pieces sink when fired, and their trail shifts backward considerably after firing, affecting firing accuracy. If sacks made of hemp or plastic are used to pack sand and earth on the spot, this can serve as good material for constructing fortifications, increasing the stability of the artillery piece. But sandy soil, under the influence of weather and of firing, is prone to generating dust. After an artillery piece fires, a powerful shock wave is generated near the muzzle brake, which can raise the sandy soil on the ground 4 to 5 meters into the air; large quantities of sand and dust enter the gun barrel and moving parts, causing severe wear on the gun mechanism and producing all manner of malfunctions. In order to avoid damaging the gun and to maintain firing accuracy, the barrel must be wiped almost every time a round is fired, but this in turn lengthens the firing interval of the gun, affecting the rapidity of the response of firepower.

Sandy soil has poor cohesion and flows easily; fortifications, owing to the effects of drifting sand and shifting dunes, are readily eroded by wind and buried by sand. For this reason, communication trenches and covered trenches between fortifications are generally not built in such areas. If they must be built, they must be made wider and deeper, or else a strong wind blowing through will bury them beneath drifting sand. In combat, the loose, easily flowing characteristics of sandy soil can be exploited to achieve surprise. In the Fourth Middle East War, in the military action of Egyptian engineer troops forcing a crossing of the Suez Canal, sixty breaches were opened in the sand embankment on the eastern bank of the canal, removing more than 90,000 cubic meters of earth in total; a project of such enormous scale was completed within six to nine hours after the fighting began. Egyptian engineer troops made use precisely of the characteristic that sand particles have no cohesion between them and flow readily, using high-pressure water cannon to wash away the sand embankment and achieve their military objective. Had the soil been of a different character, this task could not have been accomplished.

Loess is distributed in arid and semi-arid regions, and possesses the characteristic properties of permeability, high porosity, swelling when wet, shrinking when dry, and, through repeated cycles, readily developing cracks and spalling. In constructing fortifications and emergency military roads in loess regions, the central problem is preventing erosion and reducing collapse due to wetting. Under the influence of water erosion and groundwater activity, loess readily slides, and the soil mass readily collapses along joints and fissures. Owing to wetting-induced collapse and the undermining action of groundwater, concealed gullies and concealed caverns can also form. The trafficability of natural earthen roads and emergency military roads in loess regions depends on soil properties and meteorological conditions. Roads built of clay, loam, and loess can generally only be used in the dry season. In the spring and autumn mud season and the rainy season, this kind of loess road becomes difficult to travel.

Mountain soil is generally rocky, and its texture is hard, creating difficulty for the construction of fortifications. On terrain dominated by rock and hard soil, fortifications built are mostly of the semi-excavated or piled-up type, whereas in areas with a soft soil layer, excavated-type fortifications are built. In national defense construction in mountainous terrain, from the choice of location to the type of construction, the stratification of the soil and the distribution of the various soil types must both be taken into account, which can raise the efficiency of position fortification-building and shorten the time required for the work. Working on stony mountain soil is difficult and accelerates the wear of engineering machinery. Mountain soil layers are thin, with bedrock underlying them, so digging foxholes and building temporary fortifications is generally very difficult, but stone blocks and other loose rock and soil can be used to construct simple fortifications. Constructing fortifications on the stony soil of mountainous terrain, and on the stony soil leading to ridgelines and high ground, requires the use of rock-drilling machinery and large quantities of explosives. In sections where excavation work is difficult to carry out, stone blocks, timber, or sandbags filled with crushed stone and earth can be used to build a piled-up type of fortification. If the stone surface of a fortification of this kind is then covered with a layer of soil and turf, this can both prevent injury to personnel from flying rock fragments when struck, and also facilitates camouflage.

In regions of high latitude and high elevation, where the climate is cold, the moisture within the soil remains frozen year-round, forming permafrost. In permafrost zones, the surface soil layer displays a phenomenon of alternating freezing and thawing according to seasonal temperature change, which has a major influence on the deformation and stability of structures. In the high-cold regions of China’s Northeast, for example, the permafrost layer is in places 1.8 to 2.2 meters thick. Breaking ground, excavating, and building fortifications within this kind of permafrost is extremely difficult. China’s Qinghai-Tibet Highway, affected by permafrost, suffers extremely severe damage; moreover, because the roadbed is comparatively low, the dark road surface absorbs a great deal of heat, the road surface has little load-bearing capacity, and vehicle density and load weight are great, causing permafrost damage to occur continually, affecting the trafficability of the Qinghai-Tibet Highway.

The quality of soil and geological conditions, and the depth of the groundwater table, directly affect the usability and durability of fortifications and emergency military roads. For this reason, in constructing national defense engineering works and field fortifications, in the emergency construction of military roads, in river crossings, and in providing engineering support for combat operations, natural conditions such as geology and soil should all be surveyed and studied, so that their characteristics are understood, favorable conditions are exploited while unfavorable ones are avoided, and the smooth completion of military engineering support and combat tasks is thereby ensured.





Chapter 10 Military Oceanography

Military oceanography is a branch discipline of military geography that studies the application of marine science and technology to military affairs, and the laws governing the influence of the marine spatial environment on the building of the armed forces and on military activity, providing a scientific basis for maritime military activity and for the implementation of maritime support.

Seventy-one percent of the Earth’s surface is ocean. The ocean is the cradle of all life on Earth. The ocean is an enormous treasure house of resources; the many mineral resources, biological resources, and energy resources found on land are all also found in the ocean. The world’s oceans form a single connected whole; the modern shipping industry, with its enormous carrying capacity and low freight costs, has made the four interconnected oceans into a far-reaching, open thoroughfare. The three great problems facing humanity today — population, resources, and environment — can nearly all find a way forward through the ocean, and a country’s capacity to make use of the ocean has a bearing on its national strength. Maritime nations throughout the world, and developed countries in particular, attach great importance to the use of the ocean, making the use of the ocean a basic national policy, emphasizing the development of marine technology, and accelerating the pace of ocean development in order to strengthen their competitive capacity at sea. Far-sighted statesmen, military strategists, economists, and scientists have all come to recognize that the ocean is a newly emerging field of development with strategic significance. Today’s world economic competition, the Gulf War, the dispute between Russia and Ukraine over the Black Sea Fleet, the dispute between Russia and Japan over the Northern Territories (the Southern Kuril Islands), the geopolitical turbulence of the South China Sea, and the development of offshore oil fields by countries around the world, all bear witness to this fact. In the 1990s and into the next century, the ocean will continue to be a focal area of international competition and development; some say that the 21st century is the century of the ocean, and that the ocean will once again become a strategic objective and battlefield that nations contend for.


Section 1 The Military Significance of the Ocean

The ocean is an important battlefield in modern warfare; naval operations are conducted chiefly at sea, and the geographical environment of the ocean and its neighboring land exerts a considerable degree of influence and constraint on naval activity. With the development of technical weapons, the influence of the marine environment on naval operations has become ever broader and more complex. Research in military oceanography helps to reveal the laws governing the influence of the marine environment on maritime military activity, providing a basis for formulating naval strategy, planning the construction of the maritime theater of operations, and preparing for and carrying out naval operations.

The ocean is the homeland of life, a treasure house of resources, a vital artery of transportation, and a vast space for human activity. With the advance of human society and the development of science and technology, the vast ocean has aroused people’s tremendous interest, and its enormous political, economic, and military significance has become ever more widely recognized. Because the land boundaries of the countries of the world have already taken shape, while the delineation of maritime boundaries has still not been finally settled, many countries look to their naval strength to project power, secure their own maritime rights and interests, and develop and make use of abundant marine resources.

The ocean possesses abundant strategic resources; under conditions where the world faces enormous pressures of population, environment, and resources, the rational development and use of marine resources carries important strategic significance. Humanity is now relying on modern scientific and technological means to return to the sea, study the sea, develop the sea, and protect the sea.

Marine resources chiefly consist of four great categories: marine biological resources, seawater chemical resources, seabed mineral resources, and marine power resources. Marine biological resources include all living animals that grow and reproduce in seawater, and plants capable of photosynthesis. The ocean nurtures more than 200,000 species of organisms, including more than 25,000 species of fish and more than 40,000 species of mollusks and crustaceans; many of these are important products indispensable to humanity and available for development and use, and are an important source from which humanity obtains protein. Marine fisheries currently provide 22 percent of humanity’s protein.

Seawater chemical resources include the great quantity of chemical substances, and the fresh water, contained in seawater. Seawater contains large quantities of chemical elements; of the more than 100 chemical elements currently known to humanity, more than 80 have already been discovered in seawater. Seawater is an aqueous solution containing many kinds of dissolved salts. In seawater, water accounts for roughly 96.5 percent, with the remainder consisting chiefly of various dissolved salts and minerals. The average salt content of the world’s oceans is roughly 3.5 percent; were the salt content of the entire world’s seawater to be extracted and spread evenly across the surface of the Earth, it would form a layer of salt roughly 40 meters thick. The sea-salt industry is the most long-standing traditional marine industry. More than 110 sea-salt-producing countries, including China, Japan, and the United States, together produce more than 50 million tons of sea salt.

The seabed contains abundant mineral resources. The development and use of marine oil and gas resources is currently the main focus of the world’s ocean development, with its output value already accounting for more than half of the total output value of ocean development. According to United Nations statistics, world marine oil production in 1989 was 742 million tons, and natural gas production 307.81 billion cubic meters, accounting for 25 percent and 20 percent respectively of the world’s total oil and gas production. Marine oil and gas resources were discovered at the beginning of this century, and extraction began in the late 1930s. Since the 1960s, with the rapid development of marine oil exploration and extraction technology, the area of exploitable waters has rapidly extended onto the continental shelf, and offshore oil production has continually increased. In recent years, with the development of deep-sea oil-extraction technology, the water depth of oil and gas extraction has already exceeded 200 meters, with the maximum extraction depth reaching more than 500 meters.

Deep-sea mineral resources consist chiefly of manganese nodules. According to preliminary estimates, the reserves of manganese nodules in the Pacific, Atlantic, and Indian Oceans total roughly 3 trillion tons. The Pacific alone accounts for 1.7 trillion tons, distributed at a water depth of 4,000 to 6,000 meters, and containing 76 metallic elements including nickel, copper, cobalt, and manganese. To date, the United States, Japan, Germany, France, Britain, Canada, and other countries have established five international consortia, investing several billion dollars in the exploration and trial extraction of manganese nodules.

Seawater is in a state of ceaseless motion, and holds within it an enormous store of power resources. The principal power resources of the ocean include wave energy, tidal energy, and thermal-gradient energy, among others.

The ocean is a worldwide artery of transportation; marine shipping facilitates large-volume intercontinental transport. It is the most economical mode of transport, characterized by large ship carrying capacity and comparatively low investment required to open shipping routes. Marine shipping is an important field of ocean development today; roughly 90 percent of the volume of goods in international trade currently relies on marine transport, with an output value exceeding 100 billion dollars. The prosperity of the shipping industry has promoted the development of ports and shipbuilding. There are currently roughly 3,000 major ports in the world, with an annual throughput of roughly 5 billion tons.

The world’s oceans contain more than a thousand straits, of which more than 300 carry international shipping routes. In wartime, marine transport vessels are extensively used to provide material and technical support to naval vessels carrying out combat operations at sea, taking on the task of transporting cargo and personnel. During the Second World War, for example, the United States alone transported 4.3 million officers and men to Europe by sea, along with 260 million tons of technical weapons and equipment. In the Gulf War, most of the cargo and equipment of the United States was transported by sea. By the end of the Gulf War, 95 percent of all cargo had been transported to Saudi Arabia by sea. Strategic sealift is also extremely important for deploying army units; the great majority of the army’s equipment and supplies are too bulky to be transported by air, and sealift alone is an effective and economical means.

Maritime space is more vast than that of the land; once war developed from land to sea, the ocean acquired still greater strategic significance. In ancient times, coastal countries often used the sea as a shield against enemies, and islands at sea were often an ideal place to escape from the chaos of war. With the development of science and technology, humanity’s capacity to conquer nature has steadily increased, and maritime powers began to establish colonial rule overseas; the ocean also became an important route by which coastal countries suffered invasion by other countries. For several centuries, the ocean has been an important arena of aggression and counter-aggression, of plunder and counter-plunder.

Maritime space has essentially the same forms of military application as land space, but also has its own distinctive features. The ocean can be used to station troops. The ocean is the front line of coastal countries and a shield for their land territory; maritime islands, straits and waterways, harbors, and important coastlines are a country’s strategically vital ground, and stationing forces at sea is therefore an important way in which the ocean is put to military use.

The ocean is a vast expanse of space; this vastness allows a coastal country, in stationing forces at sea, to deploy its forces across every quarter of the ocean to conduct operations. Along extensive coastlines and on numerous islands, land-based forces and weapons oriented toward the sea can be stationed, forming naval coastal defense forces. Relying on coastlines, islands, harbors, and maritime transport and resupply, and making use of the vast ocean surface, a variety of surface vessels can be stationed, forming a surface fleet. Making use of the deep layers of seawater, a variety of submersible vessels can be stationed in the waters beneath the vast ocean surface, forming naval submarine combat forces. Stationed at coastal land-based air bases, or based aboard aircraft carriers, a variety of maritime aircraft can be stationed, forming naval aviation forces. To meet the special needs of island-and-coastal operations, using islands as a base and large vessels or transport aircraft as a means of conveyance to transport troops, a marine corps can be formed. A modern navy equipped with modern science and technology can move to every corner of the ocean; a powerful navy is an important embodiment of a country’s military strength and national defense capability.

The ocean is also an important venue for the exercise of maritime forces and the testing of maritime weapons and equipment. The vast space of the ocean allows force exercises and the testing of maritime weapons and equipment of any scale or form to be carried out. The United States, Britain, and France have also made use of the ocean to conduct numerous nuclear weapons tests.

The military application of the ocean also has features that differ from those of the land. The main distinguishing feature is that naval forces have a high density within a localized sea area — for example, a naval base concentrates the principal strength of a navy. The military application of maritime military power also has the characteristic of broad depth in both offense and defense; the various forces present in the ocean can deploy in every direction, operating across every maritime area, striking the opposing side’s vessels, destroying its lines of communication, attacking targets ashore, seeking out suitable positions to launch attacks, or coordinating with a land-based theater to carry out landing operations. It also has the characteristic of a broad range of strike coverage — for example, a strategic missile submarine can strike any target on the continent from deep within the ocean using the missiles it carries. That positions can be concealed within the water is another distinctive feature of the military application of the ocean. Relying on the protection of the deep layers of seawater, a submarine can maneuver at high speed, over long distances, and for long durations across a vast expanse of ocean; its concealment and survivability far exceed those of land-based strategic nuclear forces. The deep layers of seawater likewise provide equally favorable conditions for a variety of underwater weapons — for example, naval mines have played an important role in numerous wars. With the development of science and technology, positions can also be deployed on the seabed. Maritime military forces can operate beyond national borders on the high seas, so that a coastal country can station forces outside its own borders, allowing preparation for battle and conduct of operations at sea far from its own borders. The superiority of maritime transport provides great convenience for maritime military transport, capable of effectively supporting war at sea and on land alike.

As the position of the ocean in human society has grown ever more prominent, the military struggle at sea has likewise grown ever more intense. Military application of the ocean will continue to develop in both breadth and depth; the strategic significance of the ocean at present has already grown unprecedentedly great, and the maritime theater of war will occupy an important strategic position in future wars.



Section 2 The Law of the Sea

The Law of the Sea refers to the body of rules and regulations concerning the control, management, and use of the ocean. Because of the ocean’s great strategic value and significance, for several hundred years the ocean has been an arena of fierce rivalry between imperialism and colonialism. It is also, at present, an object of control and counter-control among the maritime nations of the world. Although humanity’s use and development of the ocean has a history of several thousand years, until this century it was chiefly limited to fishing, salt production, transport, and maritime military activity. As the scope of humanity’s use of the ocean in military, economic, scientific, and other respects has continually expanded and developed, international laws and regulations concerning the ocean have also continually increased, touching on an extraordinarily broad range of questions; this body of laws and regulations has developed into an independent branch of international law — the Law of the Sea.

The content of the Law of the Sea principally concerns adjusting maritime relations among states, establishing the legal status and regime of the various maritime zones, and matters relating to navigation, resource development and use, marine scientific research, and environmental protection within the various maritime zones. Modern Law of the Sea is a product of contemporary international relations and the development of human science and technology; the international struggle concerning maritime affairs is intricate and complex — between developed and developing countries, between maritime powers and other countries, between great powers and small powers, and between coastal states and landlocked states — and disputes over maritime rights and interests repeatedly give rise to military conflict and even war. Because the old Law of the Sea, in many respects, served the maritime hegemonic policies of imperialism, quite a few of its rules favored the maritime powers while disadvantaging developing countries. After the Second World War, national liberation movements developed vigorously, and independent states arose one after another; many newly established countries and some smaller maritime countries opposed the maritime hegemonism of the maritime powers, opposed their use of the ocean to carry out aggression and expansion, and opposed their attempts, through maritime regimes, to monopolize, plunder, and carve up marine resources. Under these circumstances, under the auspices of the United Nations, three conferences on the Law of the Sea were convened in 1958, 1960, and 1973–1982, to codify the Law of the Sea; in particular, the “United Nations Convention on the Law of the Sea” formulated at the Third Conference on the Law of the Sea constitutes a comparatively complete code of the Law of the Sea.

With respect to the Law of the Sea, military oceanography is chiefly concerned with questions relating to the relationship between maritime military activity and the Law of the Sea, and its use thereof.

Internal waters refer to the waters within a state’s land territory, as well as those on the landward side of the baseline of the territorial sea. They include ports, rivers, lakes, internal seas, enclosed bays, and anchorages. A coastal state possesses, over these waters, the same complete sovereignty as over its own land territory. Article 8 of the 1982 “United Nations Convention on the Law of the Sea” stipulates: “Waters on the landward side of the baseline of the territorial sea form part of the internal waters of the State.” The declaration of the People’s Republic of China concerning the territorial sea, issued on September 4, 1958, states: “The waters within the baseline, including Bohai Bay and the Qiongzhou Strait, are all internal seas of China.”

Internal waters form part of a state’s territory, and are entirely subject to the jurisdiction of state sovereignty. No foreign vessel may navigate within a state’s internal waters without permission; even after entering a coastal state’s open seaport, it must still comply with that state’s laws and regulations. A foreign warship, upon obtaining special permission to enter a state’s internal waters, enjoys immunity, but the warship must still comply with the laws, decrees, and ordinances of the host country. For reasons of national security, a state’s naval ports are generally not open to the outside.

A bay refers to a well-marked indentation of the coastline formed by the bay’s intrusion into the land, and this indentation’s area must be equal to or greater than that of a semicircle whose diameter is the width of the mouth of the bay. Bays can further be divided into two categories: juridical bays and historic bays. A juridical bay is one whose coast belongs to a single state, and whose mouth does not exceed 24 nautical miles; it is the territorial bay of the coastal state, and its status belongs to that state’s internal waters. A historic bay refers to a bay whose coast belongs to a single state, and whose mouth, though exceeding 24 nautical miles in width, has historically always been recognized as the internal waters of the coastal state. China’s coastline is winding, with many bays. Bohai is China’s territorial bay, with a mouth 57 nautical miles wide, and is of great significance for national defense and the economy. At the mouth of Bohai lies a series of islands, including the Miaodao Archipelago; these islands, arranged from north to south at the mouth of Bohai Bay, command the entirety of the Bohai Strait, and divide the Bohai Strait into nine channels, large and small, each channel less than 24 nautical miles in width. Bohai has, since ancient times, belonged under Chinese sovereignty, and has long been recognized as China’s internal waters.

A strait is a narrow waterway situated between two pieces of land, connecting two maritime areas. In terms of the waters it connects, a strait may be divided into two categories. One category has the high seas or an exclusive economic zone at one end, and an internal sea at the other end. The other category has the high seas or an exclusive economic zone at both ends. If both shores of a strait, along with the internal sea it connects, belong to the territory of a single country, and the width of the strait does not exceed twice the width of that country’s territorial sea, then this kind of strait is a territorial strait of the coastal sea, and its waters possess the character of internal waters. In this kind of strait, the coastal state is fully entitled to deny passage to foreign vessels. The Qiongzhou Strait is a body of water lying within China’s territorial-sea baseline, and is China’s internal sea. On June 8, 1964, the State Council also promulgated “Regulations on the Administration of the Passage of Foreign Non-Military Vessels through the Qiongzhou Strait.” All foreign military vessels may not pass through, and any foreign non-military vessel needing to pass through must apply for approval. The Qiongzhou Strait is located between the Leizhou Peninsula in southern China and Hainan Island, bordering the South China Sea to the east and facing the Gulf of Tonkin to the west, and occupies an important geographic position. The strait is 10.8 nautical miles wide and 54 nautical miles long, with the deepest point of the water within the strait reaching 100 meters.

A port refers to a place, within a bay or on a river, possessing natural conditions or artificial facilities for the mooring of vessels, the loading and unloading of cargo, and the embarkation and disembarkation of passengers. A port located on the coastline is called a seaport. A seaport is a state’s maritime gateway, and carries important significance for foreign trade and national defense security. A port belongs to the waters of the internal sea, and is subject to the jurisdiction of state sovereignty.

The territorial sea refers to the maritime belt, of a certain width, adjacent to a state’s land territory and its internal waters, and lying under that state’s sovereignty. State sovereignty extends not only over the territorial sea, but also over the airspace above the territorial sea, and over its seabed and subsoil. The principal characteristic of the territorial sea is that this body of water must be adjacent to the state’s coast or internal waters; a landlocked state, lacking a coastline, therefore has no territorial sea. The territorial sea is not boundless, but rather a maritime belt of a certain width, running parallel to the whole of the state’s coastline or internal waters; this stretch of sea, together with its airspace, seabed, and subsoil, falls under the sovereign jurisdiction of the coastal state.

There have been various different proposals concerning the width of the territorial sea. For example, the distance at which a person’s voice at sea could be heard from shore was used as the width of the territorial sea; the distance an arrow shot from shore could reach was used as the extent of the territorial sea; the range of sight from shore was used to determine the width of the territorial sea; and so on. The first to propose a specific width was the Italian jurist Bartolus, who advocated a territorial sea width of 100 nautical miles; there were also other proposals, but none was recognized by every country. In 1703, the Dutch jurist Bynkershoek proposed: the point where the power of weapons ends is the point where power ashore ends. At the time, the range of large artillery was 3 nautical miles; for this reason, many people came to hold that the width of the coastal sea a state controlled should be 3 nautical miles, thereby giving rise to the “3-nautical-mile rule.” But as the range of large artillery continually expanded, the 3-nautical-mile proposal thereby lost its theoretical basis. In 1783, the Italian jurist Galiani proposed that, without regard to what kind of artillery might be deployed or how far its range might extend, the territorial sea should simply be fixed at a belt of sea 3 nautical miles wide. Galiani’s proposal received broad support and acceptance. A number of countries — including the United States, Russia, Britain, France, Germany, Japan, the Netherlands, and Belgium — successively adopted a territorial-sea width of 3 nautical miles. From the 18th century to the early 20th century, over a span of nearly 200 years, the countries that accepted internationally a territorial-sea width of 3 nautical miles were for the most part maritime powers possessing formidable naval strength. They had existing maritime interests to maintain, and therefore sought, as far as possible, a narrow territorial sea, in order to secure the largest possible area of high seas as a domain for their warships to roam freely. Not only did they themselves maintain a 3-nautical-mile territorial sea, but they also imposed the 3-nautical-mile limit on others. But since the 1950s, with the disintegration of colonialism, the continual independence of newly emerging states, and the development of the 200-nautical-mile maritime rights struggle led by the Latin American countries, the 3-nautical-mile territorial-sea rule had already become outdated. Through the efforts of many countries throughout the world, the 1982 “United Nations Convention on the Law of the Sea,” adopted at the eleventh session of the Third Conference on the Law of the Sea, made the following stipulation on the question of territorial-sea width in Article 3: “Every State has the right to establish the breadth of its territorial sea up to a limit not exceeding 12 nautical miles, measured from baselines determined in accordance with this Convention.” In accordance with the “Declaration of the Government of the People’s Republic of China on the Territorial Sea” of September 4, 1958, China’s territorial-sea width is 12 nautical miles.

The territorial sea is a part of the territory of the coastal state, and belongs to the sovereignty of the coastal state. But within a state’s territorial sea, foreign vessels enjoy the right of innocent passage. The Chinese government stipulates: “Any foreign vessel navigating in China’s territorial sea must comply with the relevant laws and decrees of the Government of the People’s Republic of China.”

The contiguous zone refers to the maritime zone that a state, in accordance with its domestic legislation or treaty provisions, delimits within a certain range contiguous to the outer edge of its territorial sea, in order to exercise the necessary control over matters such as customs, fiscal, sanitary, and immigration affairs. The 1982 “United Nations Convention on the Law of the Sea” stipulates that the outer limit of the contiguous zone shall not extend beyond 24 nautical miles at its maximum. The “Law of the People’s Republic of China on the Territorial Sea and the Contiguous Zone,” adopted February 25, 1992, stipulates that the outer limit of the contiguous zone of the People’s Republic of China is a line every point of which is at a distance of 24 nautical miles from the nearest point on the territorial-sea baseline.

The continental shelf, in international Law of the Sea, refers to the seabed and subsoil of a certain area adjacent to a state’s coast, but lying beyond the territorial sea. A coastal state has the right to exercise sovereign rights over its continental shelf for the purpose of exploring and exploiting its natural resources. The continental shelf is the natural extension of a state’s land territory beneath the sea, and this is the theoretical basis on which a coastal state enjoys certain sovereign rights over the continental shelf. The “United Nations Convention on the Law of the Sea” stipulates that “the coastal State exercises over the continental shelf sovereign rights for the purpose of exploring it and exploiting its natural resources.” This right is exclusive, in the sense that if the coastal state does not explore the continental shelf or exploit its natural resources, no one may undertake such activities without the express consent of that state. China’s coast has a broad continental shelf, and the continental shelf holds favorable prospects for petroleum resources. China possesses sovereign rights over the vast area of continental shelf adjacent to its own land territory. Regarding the actions of Japan, South Korea, the Philippines, and Vietnam in encroaching on China’s continental shelf, the Chinese government has on many occasions lodged protests, asserting its own claim of right.

The exclusive economic zone refers to a special jurisdictional zone that a coastal state establishes in the maritime area beyond and adjacent to its territorial sea. Within this zone, the coastal state possesses sovereign rights for the purposes of exploring, exploiting, conserving, and managing the natural resources of the seabed, subsoil, and superjacent waters. The exclusive economic zone is neither territorial sea nor high seas. The exclusive economic zone, measured from the baseline used to measure the breadth of the territorial sea, shall not exceed 200 nautical miles. More than 60 countries throughout the world have currently declared the establishment of a 200-nautical-mile exclusive economic zone. The establishment of the exclusive economic zone effectively places the natural resources of coastal regions under the jurisdiction of the coastal state.

A fishing zone refers to waters, of a certain width beyond a coastal state’s territorial sea, that the state declares to be placed under its exclusive jurisdiction for purposes of fisheries management — also called an exclusive fishing zone. Within this zone, the coastal state may formulate laws to protect fishery resources or other biological resources, placing fishing activity under its exclusive jurisdiction. There are currently roughly more than 30 countries in the world that have established a 200-nautical-mile exclusive fishing zone along their coasts.

The high seas, according to traditional international law, refers to all maritime areas not included within a state’s territorial sea and internal waters. The 1982 “United Nations Convention on the Law of the Sea” stipulates that the high seas are all parts of the sea that are not included in the exclusive economic zone, the territorial sea, or the internal waters of a state, or in the archipelagic waters of an archipelagic state. The high seas are subject to freedom of navigation; freedom of overflight; freedom to lay submarine cables and pipelines, subject to the provisions concerning the continental shelf; freedom of fishing, subject to the provisions concerning the conservation and management of the living resources of the high seas; freedom of scientific research; and freedom to construct artificial islands and other installations permitted under international law, subject to the provisions concerning the continental shelf.

In accordance with the provisions of the “United Nations Convention on the Law of the Sea,” China possesses several million square kilometers of territorial sea, contiguous zone, exclusive economic zone, continental shelf, and other maritime areas under its jurisdiction, and this is an important foundation and support on which the Chinese nation’s future survival and development depend. At present, disputes exist between China and neighboring maritime countries over the delimitation of exclusive economic zones and continental shelves, and much of the maritime area that ought to fall under China’s jurisdiction has, in fact, already been encroached upon. In order to safeguard China’s maritime rights and interests, the Chinese government is making unremitting efforts.

Many disputes have arisen internationally in the contemporary era among maritime neighbors over the delimitation of maritime boundaries. With the advent of the “United Nations Convention on the Law of the Sea,” many coastal countries throughout the world have found themselves in disputes arising from questions of maritime rights and interests, some of which have even evolved into local wars. Safeguarding each country’s own maritime rights and interests has already become one of the contents of maritime military struggle. The implementation of the Law of the Sea has both a restraining effect and a promoting effect on maritime military activity. In order to protect their own maritime rights and interests, coastal states inevitably rely on their own maritime armed forces, carrying out maritime military activity while developing and making use of the ocean, and the rights and interests stipulated by the new Law of the Sea conventions have expanded and strengthened the scope and intensity of maritime military activity.



Section 3 The Influence of the Geographical Conditions of Sea Areas on Maritime Military Activity

Maritime military activity is always conducted within a given sea area; under the conditions of modern warfare, the geographical conditions of a sea area have a great influence on maritime military struggle.

The world’s oceans are divided into four great oceans — namely, the Pacific, the Atlantic, the Indian Ocean, and the Arctic Ocean — and each great ocean is in turn made up of a number of seas. The distribution of ocean and land throughout the world is likewise uneven; the Earth’s land is separated from itself by the ocean into pieces, with large expanses of land called continents, and small pieces of land called islands. The regional differences in the distribution of ocean and land give rise to considerable differences in the maritime geography of different parts of the world. Before a navy carries out a mission in a designated sea area, it should first study the constraints and influence the geographical conditions of that sea area will have on maritime military activity.

The coast is the zone where land and ocean interact with and influence one another. The coast is both the edge of the ocean and the forward outpost of national defense. Coastal terrain and the nature of the coastline have a great influence on naval construction and operations. There are many types of coastline: some comparatively low-lying and flat, others winding and precipitous; some composed of hard rock, others of soft mud and sand. Generally speaking, sandy coastlines lack natural good harbors along the coast, which is unfavorable for the construction of naval bases and the stationing of forces, but the coastline is straight, with wide, shallow beaches, and the land behind it is mostly plains; rocky coastlines have many natural good harbors, favorable for establishing naval bases and stationing forces, but the coastline is winding, and the land behind it is mostly mountainous and hilly. Within the mountains, observation-and-communication facilities and coastal-defense weapons can be positioned. A muddy coastline, with its shallow nearshore waters, is unsuited to vessel activity, and unfavorable for landing operations. A mangrove coastline is a type of coastline overgrown with dense mangrove forest, most of whose trunks are submerged at high tide. Along this type of coastal belt, vessels find it difficult to come ashore, and it is likewise unfavorable for landing operations. Over thousands of years, countless campaigns and engagements have occurred in coastal regions. In old China, imperialist incursions were mostly carried out by seizing the coast and landing from the sea to enter China.

Maritime islands are small pieces of land scattered like stars across the ocean’s surface; they can serve as a mainstay for naval force deployment, exercises, weapons testing, and resistance against enemy incursion, and are an important objective of maritime contention, as well as an important base for maritime military activity. Countless island wars have occurred in wars both ancient and modern, Chinese and foreign; most of the combat operations of the Pacific War during the Second World War were conducted around the contest for islands.

Islands are the forward edge of the continent, and play an extremely important shielding role in protecting the homeland from violation and in protecting the safety of the country’s economic construction and of life and property. They are the first line of maritime defense and the first battlefield in future wars against aggression. Islands are strongholds for defending against enemy incursion from the sea; holding firm to coastal islands can directly shield the mainland, preventing the enemy from invading the mainland from the sea, and can push a country’s coastal defense line considerably further forward. Some nearshore islands can form a unified defensive system together with coastal cities along the shore; for this reason, holding an island allows one, relying on fortifications, to inflict heavy attrition on and destroy the enemy’s effective strength, tying down the enemy and powerfully supporting the defense of the coast and of coastal cities.

Islands are also an important mainstay for naval operations, and some islands can also be built into military bases. Islands located along vital maritime transportation routes possess still greater strategic value. Differences in the geographical conditions of islands give them different military values; some islands are mostly mountainous, with precipitous terrain, easy to defend and difficult to attack. But some islands are easy to attack and difficult to defend. For example, some small islets and reefs mostly lack fresh water, and conditions for survival there are poor; the materiel personnel need must almost entirely be supplied from outside, and the maritime transportation and resupply lines this requires are vulnerable to enemy attack and disruption. In addition, operations on islands are comparatively greatly affected by natural conditions such as hydrology, meteorology, and terrain.

Straits and waterways are the throat of maritime transportation, and controlling and contesting straits and waterways has become one of the focal points of maritime military activity. Famous straits — such as the Strait of Malacca and the Strait of Hormuz — along with the Suez Canal and the Panama Canal, are all strategically vital points that coastal and maritime powers seek to control. Many countries attach particular importance to protecting sea lines of communication. Japan holds that protecting its sea lines of communication is a matter bearing on its very survival. In 1986, the United States Navy declared that it would protect sixteen straits and waterways of strategic significance throughout the world.

Harbors have a great influence on naval construction and use. A harbor with good natural conditions and complete facilities can station forces, and provide resupply and maintenance for vessels, offering superior conditions for protecting the safety of vessels and for the mobility of forces. China’s Port Arthur harbor, for example, is spacious and deep, connected to the open sea by only a single narrow channel, with the Gold Mountain and Laohuwei Peninsula flanking its entrance, its terrain extremely forbidding, making it a long-renowned natural naval port of China. The United States and the Soviet Union have both built large numbers of military bases at home and abroad, many of them harbors with superior geographical conditions.

The geographical environment of marine bodies of water likewise has a great influence on maritime military activity. The sea surface is the domain of activity for surface vessels. The surface of seawater is a boundless, level plane; apart from maritime islands, there are no other surface objects or markers, and military activity conducted across the vast ocean therefore requires precise navigation, or else one risks losing one’s bearing. On the sea surface, combat makes it easy to discover a target, but also easy to be discovered by the opposing side, placing higher demands on military observation and reconnaissance than on land.

The deep layers of seawater are the domain of activity for submarines and underwater weapons. The concealment offered by the deep layers of seawater allowed submarine forces to play an important role in both world wars.

The use of every kind of naval force and weapon is constrained and influenced by water depth. Generally, the 10-meter isobath is the minimum depth limit for the activity of light naval vessels; the 50-meter isobath is the minimum depth limit for the activity of conventional submarines, and is also the maximum depth limit for the use of bottom mines. Every type of surface vessel, in navigating and operating at sea, likewise has certain requirements regarding water depth, or else a phenomenon of speed loss in shallow water may occur. A vessel’s draft and speed bear a close relationship to water depth; generally, the deeper a vessel’s draft, or the greater its speed, the greater the water depth required of the sea area in which it operates.

The seabed, like the land, has mountain ranges rising and falling and running in all directions, and precipitous canyons; a winding coastline can provide anchorage, concealment, and a place to lie in wait for vessels. Complex seabed terrain can be used to obstruct sonar detection, facilitating a submarine’s reconnaissance of enemy conditions. A submarine launching a missile from underwater requires a certain depth; if the depth is too shallow, launch is not possible. Although greater depth naturally provides better concealment, at greater depth the pressure and resistance of the seawater also grows greater, causing the missile to consume more fuel and shortening its range.

The seabed not only has varied and complex terrain, but its substrate type is likewise highly varied, commonly including sand and gravel, silt, shells, and rock, among others. These have a great influence on vessels, and on submarines resting on the bottom in particular. Silt has an adhesive quality that can affect a submarine’s ability to surface. A rocky bottom can not only damage a submarine through collision, but, because of its weak adhesive quality, can also readily cause mines, navigational buoys, and warships to drift off their intended position. A seabed composed of sand, small pebbles, and shells is comparatively favorable for various kinds of naval activity. In addition, in shallow seas and at the mouths of large rivers, seawater often contains large quantities of silt, which can both affect the operating range of a submarine’s sonar and increase resistance to navigation, and can also silt up a vessel’s hull openings and sonar transducers, creating difficulty for the mechanical operation of a submarine.

The fleet of vessels operating at sea is the principal combat force of the navy. The area of maritime combat operations is vast, and their duration long; naval personnel undergo prolonged combat training at sea and underwater, and their living environment differs considerably from that on land. Because of the special character of both the internal and external environment, there exist a variety of unfavorable factors affecting bodily health. Space aboard a vessel is cramped, personnel densely packed, portholes small, lighting inadequate, ventilation poor, humidity high, temperature uneven, and machine noise loud. Fresh water aboard a vessel is rationed, the resupply of fresh vegetables and food is difficult, and conditions for personal hygiene and for dietary nutrition and sanitation are limited. More importantly, a vessel at sea rolls and pitches constantly; when encountering wind and waves at sea, or when firing artillery, a vessel’s rolling and vibration become still more intense. Prolonged exposure to this kind of environment inevitably brings various unfavorable effects to the bodily health of a vessel’s crew, leading to a decline in physical resistance, susceptibility to infectious disease and to the onset of various illnesses, causing large numbers of non-combat losses, and affecting the smooth conduct of campaigns and engagements. In the face of the special conditions of the marine geographical environment, naval units must therefore pay close attention to sanitation work, and formulate targeted sanitary support measures, in order to maintain the health of a vessel’s crew and the combat effectiveness of the unit.

The maritime battlefield environment is harsh, and the extensive use of advanced weapons and other technical equipment has caused the destructive power of maritime combat to increase to an unprecedented degree. Because the sea is open and vessels have cramped space, with combat stations densely packed and personnel comparatively concentrated and exposed, large numbers of casualties can occur within a short time, and, unlike conditions on land, when a vessel sinks, crew members falling into the water will suffer still greater casualties. In the Falklands War of April 1982, when the Argentine cruiser General Belgrano sank forty minutes after being struck, 1,091 men went into the water, with a casualty rate reaching 30 percent. For this reason, when rescuing personnel who have fallen into the water at sea and the crews of stricken vessels, the navy must analyze in detail the characteristics of the geographical environment of the sea area — such as the regional seabed terrain, currents, tides, wind and waves, and changes in air and water temperature — adopting timely, effective rescue methods, arranging the corresponding medical support forces and maritime rescue equipment, and completing the rescue and medical evacuation of personnel who have fallen into the water and of the wounded, in order to gain time for early treatment and reduce the casualty rate among those rescued. The greatest influence the marine geographical environment has on a vessel’s crew is rolling. A vessel navigating at sea, under the influence of wind and waves, rolls constantly; various objects and the horizon shift within a person’s field of vision, readily causing seasickness among personnel aboard the vessel. It is generally held that very few people are entirely immune to seasickness; among those going to sea for the first time, roughly 30 percent show pronounced symptoms of seasickness, and when those with less pronounced symptoms are added, the rate of seasickness can reach 90 percent. Mild seasickness can produce symptoms such as headache, dizziness, nausea, loss of appetite, and low mood. Severe seasickness can produce vomiting and depressed mood, and can even cause a complete loss of capacity to work. Seasickness can have an adverse effect on a crew member’s work, reducing the accuracy of operating weapons and equipment, slowing reaction speed, lengthening the time needed to complete tasks, and weakening combat capability.

During a vessel’s extended voyages, owing to changes in climate and living conditions, the likelihood of contracting various illnesses increases, and once a case of illness occurs, the patient can neither be evacuated to the rear nor easily receive outside assistance. The cramped living space aboard a vessel, its rolling motion, high noise level, poor rest conditions, and demanding workload, can cause the physical strength and attentiveness of personnel aboard to decline, reducing their capacity to respond to emergency situations. Submarine crews, submerged underwater, cannot even see the ocean, the sun, the moon, the stars, or the sky; continuous long-duration voyages and insufficient sleep also give rise to psychological tension and fatigue.

Victory or defeat in war at sea is determined by a great many factors. Compared with war on land, war at sea takes place in a vast expanse of water, without clearly defined operational boundaries or a fixed front line. At sea there is no terrain to make use of; the islands, reefs, and coastal shallow-water depth zones within a maritime theater of operations become the principal mainstay for conducting war at sea. Naval bases and straits and waterways become important links for controlling sea lines of communication, ensuring maritime transport, and achieving victory in maritime operations.



Section 4 The Influence of Marine Hydrological Conditions on Maritime Military Activity

Marine hydrological elements refer to the various phenomena of change and motion in seawater. They chiefly include such elements of seawater as tides, currents, waves, temperature, salinity, density, water color, sea ice, and transparency. Marine hydrological elements have an important influence on vessel navigation, the takeoff and landing of carrier-based aircraft, the use of underwater weapons and underwater acoustic equipment, protection against nuclear, chemical, and biological weapons, maritime reconnaissance, the construction of naval ports and coastal defense facilities, and anti-submarine, mine-laying, minesweeping, and landing and anti-landing operations, among other things. Individually or in combination, they exert a favorable or unfavorable influence on maritime military activity. Observing, measuring, analyzing, and studying the distribution patterns and characteristics of change of marine hydrological elements not only serves the development and use of the ocean, but also bears an extremely close relationship to naval activity, and carries important military value for ensuring the combat training and navigational safety of vessels and aircraft at sea.


1. The Military Influence of Tides

Tides are one of the marine hydrological factors that must be taken into account in organizing and carrying out maritime military activity. Tides bear a close relationship to landing operations, mine-laying and minesweeping, the safety of vessel navigation, and the construction of naval ports and docks. Understanding the general laws of the tides, and continually summarizing the lessons of experience in making use of tidal conditions in training and operations, therefore carries important significance for maritime training and combat.

The periodic rise and fall of seawater produced under the tide-generating force of celestial bodies such as the moon and sun is called the tide. The process of the water level of the sea rising is called the flood tide, and the process of it falling is called the ebb tide. The time required to complete one cycle of rise and fall is called the tidal period, generally 12 hours 25 minutes, though in some sea areas it is 24 hours 50 minutes. According to their period of rise and fall, tides can be divided into four types. 1. Semi-diurnal tide: the sea surface rises and falls twice within one lunar day (24 hours 50 minutes). 2. Irregular semi-diurnal tide: within one lunar day there are two high tides and two low tides, but the times of flood and ebb are also unequal. 3. Diurnal tide: the sea surface rises and falls once within one lunar day. 4. Irregular diurnal tide: for most of the time within a half-month period it behaves as an irregular semi-diurnal tide, but on a few days within one lunar day there occurs one high tide and one low tide. Within one lunar month, on the first and fifteenth days of the lunar calendar, the tide rises highest and ebbs lowest; at this time the tidal range is greatest, and this is called spring tide. On the eighth and twenty-third days, the month’s two lowest high tides and highest low tides occur, and the tidal range is smallest; this is called neap tide. China’s Bohai is dominated by irregular semi-diurnal tides, the Yellow Sea and East China Sea by semi-diurnal tides, the South China Sea chiefly by irregular diurnal tides, and the Gulf of Tonkin by diurnal tides.

Landing operations have the characteristics of an amphibious assault, fighting with one’s back to the water against a fortified position, and are greatly affected by the tides; whether the pattern of tidal change can be correctly grasped and made use of bears directly on the success or failure of a landing operation. In April 1661, Koxinga (Zheng Chenggong) of China analyzed the advantages and disadvantages of a landing on Taiwan, and led his fleet through the Deer’s Ear Gate, an area with many shoals and a narrow channel, exploiting the rising spring tide to achieve a successful landing, defeating the Dutch invaders and recovering Taiwan. In contrast, examples of severe setbacks or defeats suffered through failure to understand or through disregard of the influence of the tides are likewise not uncommon. For example, in November 1943, in the American assault on Betio Island within the Tarawa Atoll, because of a lack of accurate tidal data, a mistaken judgment of the tidal conditions in the landing sea area caused American forces to pay a price of more than 3,000 officers and men killed and wounded, and more than 90 tracked landing vehicles lost. This was because Betio Island is entirely surrounded by coral reefs; at high tide, landing craft could cross the coral reefs and land directly on the beach, but at low tide, landing craft could not cross the coral reefs. American forces mistakenly chose the date of the landing to fall at low tide, so that landing craft were unable to reach the beach directly, and the Marine Corps was forced to wade through several hundred meters of shallow water in order to land, and as a result came under fierce enemy fire and suffered defeat. From the examples above, it can be seen that landing operations must take into account the timing of the tide’s rise and fall and the magnitude of the tidal range.

Tides can change the depth of the water along the coast and the condition of the beach, and have a great influence on landing craft beaching and un-beaching, on the removal of the enemy’s underwater obstacles, and on the speed with which landing troops come ashore. At high tide — particularly the high tide of a spring tide — landing vessels can reach shore directly or beach comparatively close to shore, shortening the time landing troops spend rushing across the beach. But at high tide, it is not easy to clear underwater obstacles the enemy has placed to defend against a high-tide landing. In particular, once past high tide, as the tide turns to ebb, the water level falls, the beach gradually widens, affecting the landing of follow-on forces, causing difficulty for beaching and un-beaching, and even causing grounding accidents. At low tide, because the beach is exposed, the beach obstacles the enemy has set up to defend against a high-tide landing are entirely exposed, making them easy to discover and clear. But the distance landing craft must travel from beaching to reaching shore is greater, and the time landing troops spend rushing across the beach is longer.

Comparatively speaking, the period of the rising tide is the more favorable timing for a landing operation — for example, landing troops 2 to 3 hours before high tide has the advantages of a comparatively short distance to shore and a comparatively short time coming ashore, of being able to force a crossing of the enemy’s low-tide obstacles, and of facilitating the first echelon’s landing troops, once ashore, in allowing vessels to take advantage of the rising tide to promptly and swiftly un-beach, giving follow-on forces a place to come ashore and enabling swift landing and reinforcement, among other advantages. In the later stage of the Second World War, the American and British allied forces’ amphibious landing at Normandy chose to land 3 hours before the high tide of a spring tide, and thereby achieved victory in the landing operation. But in actual combat, the choice of landing timing must also be applied flexibly, taking into account the actual battlefield situation and other relevant factors comprehensively; in 1955, our forces, in the landing operation to liberate Yijiangshan, achieved a successful landing at a single stroke at high tide. Landing operations must therefore comprehensively analyze the magnitude of the advantages and disadvantages the tide may create for both sides, and from this choose timing and a location favorable to ourselves and unfavorable to the enemy.

Tides also have a certain influence on mine-laying and minesweeping at sea. Naval mines are a naval weapon used to destroy enemy vessels and restrict their navigation. Laid in one’s own maritime area, they can defend against attack by enemy vessels; laid in the enemy’s maritime area, they can blockade the enemy, depriving it of freedom of navigation. Because naval mines are laid in the water, grasping the pattern of change in the tides of the seawater plays an extremely important role in bringing the full power of naval mines to bear. Tides affect the depth of seawater, and likewise affect the change in the depth of a mine. At high tide, because the water level rises, this can cause the depth of a mine to increase, and it may fail to explode against an enemy vessel. At low tide, because the water level falls, a mine may become exposed above the water’s surface owing to the shallowing of the sea, causing it to be discovered and cleared. For this reason, in laying mines, one must precisely calculate the change in water level that may be caused by the influence of the tides, and choose the corresponding type of mine according to the target the mine is intended to destroy. Tidal change also has an influence on minesweeping operations. When the water level is high at high tide, it is comparatively safe to use a minesweeper with a shallow draft to carry out minesweeping operations alone; sweeping mines after the tide has ebbed, a minesweeping vessel of the same draft depth can more readily strike a moored mine. Formulating a minesweeping plan must therefore take into account the pattern of tidal change.

Grasping the pattern of the tides is, in peacetime, helpful for navigation, and, in wartime, can allow one to strike the enemy when least expected. When a vessel is navigating, it must pay attention to the direction of the tidal current; when a vessel is passing through shallow water, or entering or leaving a port with a large tidal range, the height of the tide and the water depth must be calculated, making use of high tide to pass through certain stretches that cannot normally be passed; large-tonnage vessels entering port often must wait for the tide to rise, in order to ensure a safe entry into port. A submarine can also make use of the change in water level caused by the tides, exploiting the favorable timing of high tide to pass through sea areas mined by the opposing side and anti-submarine obstacle nets, and launching a sudden attack. In the early period of the Second World War, German submarines made use of the pattern of change in the tidal currents along the British coast, skillfully penetrating the British naval base at Scapa Flow, sinking the British flagship Royal Oak, of nearly 30,000 tons, and then safely returning to base.

Changes in the tide cause changes in the depth of seawater, directly affecting the convenience of vessels entering and leaving port and their capacity to pass through. For this reason, in choosing a port, the local pattern of tidal change must also be taken into account, to ensure that there is sufficiently deep water at low tide, so that vessels can enter and leave port conveniently without running aground.



2. The Military Influence of Seawater Temperature

The temperature of the surface layer of seawater is determined chiefly by solar radiation; for this reason, sea areas at low latitude have high water temperature, and sea areas at high latitude have low water temperature, with the difference between high and low reaching as much as 30°C. Water temperature generally decreases as depth increases. The average temperature of the world’s oceans is 3.5°C. Water temperature is an important factor influencing the propagation of underwater sound waves; changes in water temperature affect the speed at which sound waves propagate in water. When water temperature is high, the speed of sound is great; when water temperature is low, the speed of sound is small. The temperature difference of seawater in the vertical direction can also cause the refraction of sound waves, thereby changing their direction and distance of propagation. The vertical change of seawater temperature does not always rise or fall monotonically with increasing depth; at times, a phenomenon of sudden change in water temperature occurs within a certain layer of seawater. This layer of sudden change is the thermocline, and it is favorable for underwater communication, and can be used as a condition for concealing a submarine. If a submarine lurks beneath the thermocline, it can reduce the likelihood of being discovered by sonar. If a torpedo is used while positioned within the thermocline, it is readily discovered by the enemy; in order to reduce the likelihood of a torpedo being discovered by the enemy, its travel within the thermocline should be avoided. Making use of changes in seawater temperature can therefore raise the effectiveness of torpedo use.

Excessively high or low seawater temperature is unfavorable for personnel aboard a vessel in carrying out various operations. When naval personnel are active in a maritime area of high or low temperature, measures for heat and cold protection, personnel disease prevention, and frostbite prevention must be established. Water temperature also directly affects the internal temperature of a submarine; when the temperature is too low, electric heating equipment must be used, and when too high, air conditioning must be used, both increasing power consumption, shortening the charging cycle, and increasing the probability of being discovered by the enemy. When air temperature is comparatively low in winter, this can impede the normal functioning of machinery aboard a submarine, and seawater can form a thin layer of ice on the periscope, impeding the submarine’s observation of conditions on the sea surface.



3. The Military Influence of Seawater Density

Seawater density refers to the mass contained within a unit volume of seawater. Seawater density is closely related to the salinity, temperature, and pressure of seawater. Generally speaking, as the salinity of seawater increases, its density increases; as the temperature of seawater rises, its density decreases, but when the temperature falls below a certain value, density instead increases as temperature rises; and as the pressure of seawater increases, its density likewise increases. Seawater density is also related to the latitude and depth of the sea area in question; in the horizontal direction, seawater density is lowest at the equator, because water temperature is highest in equatorial regions. In the vertical direction, seawater density likewise changes markedly; density and buoyancy bear a direct relationship to one another — the greater the density of seawater, the greater the buoyancy experienced by an object within the sea. Seawater density bears a close relationship to naval activity; it relates not only to the design, construction, and use of vessels, but also affects the freedom and safety of naval personnel’s activity on and beneath the water’s surface.

Seawater density generally increases slowly as the depth of the seawater increases, but sometimes, owing to water temperature or seawater salinity, seawater density can undergo a sudden, sharp increase at a certain layer. This kind of water layer, in which pronounced change occurs in the vertical direction, — that is, the transition layer between two layers of seawater of differing density — is called the seawater density thermocline (pycnocline). Within the seawater pycnocline, if the density of the upper layer of seawater is small and the density of the lower layer of seawater is great, this is called a “liquid seabed.” When the buoyancy experienced by a submarine in the layer of lesser density reaches equilibrium with the submarine’s own weight, if the submarine’s weight continues to remain unchanged and it then submerges further into the layer of greater density, it will, because of the increased buoyancy it experiences, become unable to submerge further — as though the submarine had already touched the seabed — hence the name “liquid seabed.” In seawater, when there is a water layer in which density decreases sharply as seawater depth increases, this forms a “submarine cliff.” When a submarine encounters a “submarine cliff,” because the buoyancy it experiences suddenly decreases, if measures are not promptly taken to lighten the submarine’s weight, the submarine will suddenly and rapidly sink, just as if it had fallen from a cliff into a deep valley, causing an accident or some other mishap. During the Second World War, a number of German submarines were lost owing to the hydrological conditions beneath the sea, such as “submarine cliffs.” In addition, the pycnocline has a refractive effect on sound waves, thereby creating difficulty for a submarine’s sonar detection; but concealing a submarine beneath the pycnocline can greatly reduce the likelihood of it being discovered by the enemy’s sonar equipment.

Internal waves in the deep ocean are extremely unfavorable for vessel activity. Beneath the sea surface, different density water layers, owing to differences in the flow speed of the water layers or under the action of external forces, form internal waves, whose wave height is far greater than that of surface waves. At a depth of 1,000 meters in the open ocean, internal waves can reach a wave height of more than 300 meters. Internal waves can increase the resistance a submarine experiences in navigation, causing its speed to suddenly drop, making the diving planes difficult to control, and hindering the submarine’s mobility. Internal waves can also cause a submarine to pitch and roll, affecting its normal navigation, causing fatigue among personnel, and carrying the danger of pushing the submarine to the surface and exposing its target.



4. The Military Influence of Seawater Salinity

Seawater is a complex solution, containing more than 80 elements including sodium. Salinity is generally used to indicate the salt content of seawater. The distribution of salinity in the surface layer of the world’s oceans is determined chiefly by the evaporation and precipitation of different sea areas, but in high-latitude sea areas it is also related to freezing; when seawater freezes, its salinity rises, and when the ice melts, salinity falls. Salinity and the temperature of seawater together determine the density of seawater. Among China’s four sea areas, Bohai has the lowest salinity, and the South China Sea the highest. The higher the salinity of seawater, the greater its corrosive effect on the underwater portion of a vessel’s hull and on naval mines, and the more favorable it is for marine fouling organisms to attach themselves to and multiply on the bottom of a ship’s hull, causing the vessel’s tonnage to increase, its resistance to increase, its speed to decrease, and its mobility to weaken. The various salts contained in seawater have an absorptive effect on sound waves, and when the salinity of seawater changes, this can also cause a change in seawater density, altering the speed at which sound waves propagate, thereby affecting the detection range and accuracy of underwater acoustic equipment.



5. The Military Influence of Seawater Transparency, Water Color, and Marine Bioluminescence

Seawater transparency is the depth to which light can penetrate into seawater. The magnitude of seawater transparency is related to the intensity of light, the degree of turbidity of the seawater, the quantity of plankton, and the size of the waves. Water color is a reflection of the way seawater absorbs and reflects sunlight; like transparency, water color is also affected by factors such as wind and waves, cloud cover, and plankton. Water color and transparency bear a certain relationship to one another; the higher the water color (approaching blue or sky-blue), the greater the transparency of the seawater in that sea area, whereas sea areas with a lower water color have lower transparency. Generally, transparency is low and water color is low near shore, whereas at low latitudes transparency is high and water color is high. Low seawater transparency and low water color are favorable for concealing submarines; the depth at which a submarine submerges and the depth at which mines are laid must also be calculated according to transparency, so that the enemy cannot discover them from the surface of the water or from the air. Water color and transparency must also be taken into account in the coloring and camouflage of mines and torpedoes. When navigating at sea, one can rely on water color to judge the presence of shoals and the distance to the mainland; if transparency is great, one can also discover and avoid hidden reefs or obstacles. Correctly making use of the color and transparency of seawater can raise the effectiveness with which naval combat equipment is used, and is beneficial for directing action at sea; naval vessels carrying out combat missions therefore need to understand the water color and transparency of a given sea area.

The phenomenon of luminescence appearing on the sea surface at night is called marine bioluminescence. Marine bioluminescence is extremely widespread among marine organisms, and there is an enormous variety of luminescent organisms, from simply structured bacteria to comparatively complex invertebrates and vertebrates. The phenomenon of marine bioluminescence has certain practical value in military affairs, in maritime shipping and transportation, and in fisheries. Militarily, the phenomenon of marine bioluminescence affects the concealment of vessels; in combat, when a vessel navigates at night in a luminescent sea area, this will expose the wake of surface vessels, creating a risk of exposing the target. On one hand, this makes it easier for the vessel to be discovered by an enemy ship; on the other hand, enemy aircraft in the air can pursue and attack using the trail of sea-light emitted by the ship’s wake. In addition, when a vessel navigates at sea at night, marine bioluminescence can help the vessel’s crew identify targets and obstacles. But marine bioluminescence also has an unfavorable side for navigation; when the intensity of the light is strong, it can irritate the eyes, reduce the sharpness of vision, affect the judgment of a vessel’s crew, and give rise to unfavorable consequences. The phenomenon of marine bioluminescence is also widespread along China’s coast, but its distribution has diversity and complexity, with regional and seasonal differences. Broadly speaking, the phenomenon of marine bioluminescence is less common along China’s northern coast than along its southern coast, with the coasts of Zhejiang and Fujian being regions where marine bioluminescence occurs comparatively frequently.



6. The Military Influence of Sea Ice

Salty ice formed by the freezing of seawater is called sea ice; in the broad sense, sea ice refers to all ice found on the ocean. According to its state of motion, ice within the ocean can be divided into fast ice and drift ice. Fast ice refers to ice that has frozen together with the coast, an island, or the seabed, and does not move with wind, waves, or currents; drift ice refers to ice that floats on the sea surface and drifts with wind, waves, and currents. Enormous blocks of ice that break off after a continental glacier or ice shelf slides into the ocean, and that rise more than 5 meters above the sea surface, are called icebergs. Sea ice is the most prominent marine hydrological phenomenon in polar sea areas. The northern parts of China’s Bohai and Yellow Sea experience freezing phenomena of varying degree every winter, and sea ice has a comparatively great effect on the navigation of vessels and on naval mines.

In severe winter in the northern sea areas, seawater freezing can sometimes cause harbors to freeze over, affecting vessel navigation, and, in severe cases, an icebreaker is required to clear a path. When a vessel navigates in a cold sea area, under the driving force of wind and waves, drift ice can increase its impact force against the hull, and in severe cases can damage the vessel’s rudder and propeller, even leading to a maritime disaster. In 1912, Britain’s giant ocean liner Titanic, of more than 46,000 tons, struck an iceberg and sank, causing the deaths of 1,513 people. Drift ice can also change the position of navigational markers, making it difficult for a vessel’s crew to identify the shipping channel and underwater obstacles, affecting the safety of navigation. In landing operations, drift ice can affect the navigation and beaching of vessels; thin ice near the shore can impede the landing of assault troops, but thick ice can, in certain circumstances, be favorable to landing operations. The activity of drift ice at sea can affect the survivability of a minefield; when a naval mine is struck by a large mass of drift ice, its mooring cable can be severed, turning the mine into a drifting mine or causing it to sink, increasing the danger of striking a mine within the sea area. The mine’s contact horns being struck can also cause the mine to explode. For this reason, understanding a sea area’s freezing and thawing periods, the thickness and character of the ice, and the direction in which the ice drifts, is all very necessary for mine-laying, minesweeping, and vessel navigation.



7. The Military Influence of Waves

Waves generally refer to the waves produced by wind in the ocean, and include wind waves, swell, and nearshore waves. The formation, development, and dissipation of waves depends chiefly on the strength of the wind; for this reason, the seasonal variation of waves with the wind is extremely pronounced. Surface undulation produced by the direct action of wind is called a wind wave. Waves formed after wind waves are no longer under the direct influence of wind are called swell. Waves formed when the wind waves or swell of the open sea are transmitted to the vicinity of the coast and undergo a change in wave character owing to the effect of the terrain are called nearshore waves. Since remote antiquity, waves have borne a close relationship to humanity’s activity at sea; in the practice of seafaring, harbor construction, and shipbuilding, humanity has accumulated a great store of experience and knowledge. Waves have a great influence on maritime military activity, and the systematic study and forecasting of waves likewise developed out of war at sea. During the Second World War, American and British scientific workers made use of meteorological and terrain data to forecast the size of waves, providing intelligence for certain landing operations in the European and Pacific theaters, and research in this area has continued to receive attention after the war.

Waves are an important factor affecting the activity of vessels at sea. Under the action of waves, a vessel can change course, lose speed, and even deviate from its intended track. When waves are large, a vessel rolls violently, pitching severely, difficult to control, and creating difficulty for the use of weapons, affecting the firing accuracy of naval guns, missiles, and torpedoes. In large waves, some vessels also risk sinking. In 1780, British and American naval forces fought a fierce engagement in the Antilles; in the course of the battle, an enormous storm struck, the sea surface churned with heaving waves that violently battered the vessels, causing them to roll uncontrollably, and more than 400 vessels of both sides were driven beneath the sea by the enormous waves, with 40,000 officers and men losing their lives. Large waves can also have an unfavorable effect, and even cause accidents, when a vessel is getting underway from a dock, under tow, transferring personnel at sea, resupplying, and loading or unloading cargo.

Waves also have a great influence on landing operations. When waves are large, the energy of nearshore waves is great, making it difficult for landing vessels to beach. If a forced beaching is attempted, this can cause the landing vessel to become unstable while beaching or damage the hull, and landing personnel and vehicles risk being submerged by the waves, with materiel and heavy equipment difficult to unload. During the Second World War, although the American and British allied forces achieved a successful landing at Normandy, some vessels, as they approached the shore, were still swept onto the beach by waves, or even submerged; as the Marine Corps waded through the shallow shore waters, large breaking waves swept some personnel into the water and drowned them; on some beaches, amphibious landing vehicles were, in many cases, submerged by the waves.

When waves are large, their impact force is great, and a moored mine may be displaced under the impact of the waves; the influence of waves must also be taken into account when laying and sweeping mines at sea. Waves also affect the takeoff and landing of seaplanes and carrier-based aircraft. Waves can batter harbors and destroy breakwaters and dams; for this reason, the influence of waves must be given attention in choosing a harbor site, in designing and constructing naval ports and docks, and in carrying out maritime medical rescue and emergency disaster relief, diving operations, and military construction work.



8. The Military Influence of Ocean Currents

The phenomenon of seawater flowing on a large scale from one place to another is called an ocean current. According to whether the water temperature is lower or higher than that of the sea area through which it flows, ocean currents are divided into warm currents and cold currents. A warm current has a temperature higher than that of the surrounding seawater; a cold current has a temperature lower than that of the surrounding seawater. Warm currents mostly originate in low-latitude sea areas, flowing from low latitudes to high latitudes; cold currents mostly originate in high-latitude sea areas, flowing from high latitudes to low latitudes. Ocean currents play an important role in the transport of marine energy and mass, causing changes in the temperature, salinity, and marine life of seawater in various places, and exert a considerable influence on the weather and climate of the atmosphere above the ocean and along the coast; they are an important factor influencing maritime military activity. Militarily, in maneuvering vessels, passing through minefields and narrow waterways, and arriving precisely at a designated position, as well as in making use of ocean currents to carry out attack and defense, one must grasp the direction and speed of ocean currents. In 1939, Germany made use of the pattern of change in the currents from the North Sea to the English Channel, laying drift mines upstream, and struck British vessels moving in and out of the English Channel at night.



9. The Influence of Tsunamis

A destructive wave caused by an undersea earthquake, volcanic eruption, coastal landslide, or landslip, or by meteorological causes, is called a tsunami. A tsunami is a gravity wave with a frequency intermediate between that of the tide and that of swell, with a wavelength that can reach 500 to 600 kilometers. When a tsunami reaches the coast, its wave height is extremely great and its flow speed very fast, moving essentially as a single mass from the sea surface to the seabed, and it can suddenly form a “wall of water,” striking the shore with tremendous force. A tsunami can breach embankments, sink vessels, and destroy port structures and coastal military installations, causing enormous losses. In 1896, Japan’s Sanriku tsunami, 20 to 30 minutes after the earthquake occurred, raised waves more than 20 meters high, toppling more than 14,000 houses, sinking or destroying more than 30,000 vessels, and killing more than 27,000 people.

Studying the distribution patterns and characteristics of change of marine hydrological elements, and their relationship to naval activity, is one of the contents of military-geographic research on the ocean; specifically analyzing the influence that marine hydrological elements have, and the laws that govern this influence, on vessel navigation, the forms of maritime combat, and the construction of naval ports and coastal defense facilities, carries important significance, and can provide a scientific basis for naval forces to make correct use of marine hydrological conditions.




Section 5 The Influence of Marine Meteorological Conditions on Maritime Military Activity

The space in which naval combat operations take place is chiefly at sea; the physical state and phenomena of the atmosphere above the ocean have a comparatively great influence on vessels and aircraft operating at sea, among which the marine meteorological factors exerting the greatest influence are chiefly wind, fog, temperature, cloud, and atmospheric pressure.


1. The Military Influence of Wind

In naval warfare, wind is an important factor. In the age of sailing vessels, when science and technology were undeveloped and wind was the principal motive force, wind had a major influence on maritime military activity, and could even influence the outcome of a naval battle. In 1274 and 1281, the Yuan dynasty’s Kublai Khan twice invaded Japan, and both invasions failed owing to being struck by typhoons. Even in modern and contemporary times, as naval vessels and equipment have undergone new developments, the influence of wind on maritime military activity must still be attended to.

Wind can change a vessel’s speed and heading; its effect is greater on vessels with low speed, high freeboard, and tall deck structures. Strong wind can cause a vessel to deviate from its intended track, changing its heading and speed, so that it cannot reach a designated sea area on schedule. A low-speed vessel with high freeboard and extensive upper-deck structures is difficult to control in wind, and finds navigation difficult. When wind is strong, a vessel leaving or approaching a dock, being towed, resupplying at sea, unloading cargo, and transferring personnel, will all encounter increased difficulty, and accidents may even result. Even when a vessel is anchored at sea, in a harbor, or at a dock, it may still suffer damage.

Wind also has a great influence on the use of weapons aboard a vessel. Strong wind affects the firing accuracy of naval guns and missiles; when the wind force exceeds the level permitted for the weapons a vessel is using, the weapons simply cannot be used at all. On March 25, 1941, the British cruiser Cleopatra encountered the German destroyer G194 in the North Sea; at the time the wind was high and the waves fierce, both vessels’ hulls rolled violently, and neither side was able to use its weapons, so that the British cruiser resorted to the method of ramming the German destroyer.

Wind not only affects the use of various kinds of combat equipment, but also affects the combat capability of naval personnel. When signal and observation personnel aboard a vessel encounter a strong headwind, their eyes will tire and water prematurely, affecting observation, so that they are unable to detect the enemy and dangerous floating objects in time.

Wind also has a favorable side for maritime military activity. A vessel navigating with a following wind can increase its speed and conserve fuel. In naval combat, it is generally more favorable for a vessel to be positioned upwind of the enemy, giving it greater freedom in maneuvering. But when an aircraft carrier is engaged in combat, the situation for its mobility is the opposite; it is best positioned downwind of the enemy, because a headwind is favorable for the takeoff and landing of aircraft aboard the carrier. In addition, wind also has an important influence on the formation of vessel fleets, and on the use and avoidance of nuclear, biological, and chemical weapons and of smokescreens.

A typhoon is a powerful tropical cyclone occurring in the western North Pacific and the South China Sea. Before 1988, China’s National Meteorological Administration stipulated that a cyclone whose average maximum wind force near its center reached levels 8 to 11 was called a typhoon, and one of level 12 or above was called a strong typhoon. From 1989 onward, international tropical cyclone naming and grading standards were adopted; a tropical cyclone whose average maximum wind force near its center reaches level 12 or above is called a typhoon, one of level 10–11 a strong tropical storm, and one of level 8–9 a tropical storm. Tropical cyclones of similar intensity are given different names in different parts of the world. In the northwestern Pacific and South China Sea region, an average of 28.8 typhoons occur each year, mostly from July to October, with August and September seeing the most; of these, an average of eight typhoons make landfall in China each year, most frequently in the provinces of Guangdong, Fujian, Hainan, and Taiwan.

A typhoon is the most severely disastrous weather at sea, and its influence on surface vessels is greatest. When a typhoon strikes, aircraft cannot take off, vessels cannot put to sea, and even anchored vessels may break free of their anchor chains, running aground or colliding with other vessels; installations ashore may also be destroyed. For this reason, it is unsuited to conducting maritime training or operations of extended duration during typhoon season. The strong winds, large waves, and poor visibility caused by heavy rain that accompany a typhoon can severely threaten the safety of navigation, and can even impede maritime combat operations. On December 18, 1944, the US Third Fleet, having failed to accurately grasp marine meteorological conditions, sailed into the sea area east of the Philippines and mistakenly entered the dangerous zone near the center of a typhoon; the powerful typhoon caused 3 destroyers to sink, 26 vessels to suffer damage, 165 aircraft to be destroyed, and nearly a hundred deaths, rendering the entire fleet unable to take part in the planned assault on Luzon Island. In August 1956, a strong typhoon made landfall at a certain location along the Chinese coast, damaging two frigates of a coastal unit, running aground more than 70 small vessels including hunter-killer submarines and other small craft, and collapsing or severely damaging barracks ashore numbering more than 2,700 rooms, destroying 90 percent of wire communication lines, and causing more than 30 personnel casualties.

The phenomenon of abnormal rise and fall of the sea surface caused as a typhoon moves toward the coast is called a storm surge. A storm surge possesses tremendous destructive power, capable of breaching embankments, destroying vessels, and sweeping away coastal military installations. In 1970, a cyclone storm surge occurring in the Bay of Bengal struck Bangladesh, causing more than 200,000 deaths and leaving more than a million people homeless.

The appearance of the sea surface under the action of wind is called sea state. Sea state bears a close relationship to maritime military activity, and has a great influence on vessel navigation, aircraft patrol and reconnaissance, and the use of ship-borne weapons. The principal factors affecting sea state are the strength of the wind and the size of the waves. Generally, sea state is divided into ten levels according to the condition of the sea surface within the field of view, the shape and degree of breaking of the wave crests, and the amount of spray and foam that appears.

Sea State Scale








	Level
	Sea-Surface Characteristics





	0
	The sea surface is smooth as a mirror, or only swell is present.



	1
	Ripples, or swell and ripples together, are present.



	2
	Waves are very small, wave crests begin to break, and spray appears not white but glassy in color.



	3
	Waves are not large but quite noticeable; wave crests break, and in some places white spray forms — whitecaps.



	4
	Wave shape is pronounced, and whitecaps form everywhere.



	5
	Wave crests are comparatively tall and large, spray occupies a large portion of the crest area, and the wind begins to blow spray off the crests.



	6
	Strong wind and large waves; spray blown off the crests by the wind begins to extend in streaks along the slope of the crests, and at times the crests display the long-wave form of storm waves.



	7
	Wave crests are tall, streaks of spray blown by the wind cover the slopes of the waves, and in places reach the troughs; the crests are covered with a layer of spray.



	8
	Waves are mountainous; dense spray covers the slopes of the waves, and the sea surface turns white, with only some places within the troughs free of spray.



	9
	Towering, raging waves; the entire sea surface is covered with a dense layer of spray, the air is filled with water droplets and mist, and visibility is markedly reduced.







2. The Military Influence of Sea Fog

Fog is a phenomenon of the condensation of water vapor in the lower atmosphere, containing large quantities of minute water droplets or ice crystals, causing a general reduction in visibility. Fog that forms at sea or in coastal regions under the influence of the ocean is called sea fog. When fog occurs, the horizontal visibility over the sea surface decreases; generally, a fog phenomenon with horizontal visibility of less than 1,000 meters is called fog, one with visibility between 1,000 and 10,000 meters is called light fog, one with visibility less than 200 meters is called dense fog, and one with visibility between 200 and 500 meters is called heavy fog. Sea fog is mostly broadly distributed, but the regional distribution of sea fog is uneven; sea fog is chiefly concentrated on the cold-water surfaces of the temperate zone on the eastern and western sides of the great oceans, while tropical waters have almost no fog. China’s Bohai sea fog appears only in the coastal waters of the Liaodong Peninsula and Shandong Peninsula; the entire Yellow Sea essentially has fog throughout; fog in the East China Sea mostly appears along the Chinese coast; and fog in the South China Sea is confined to Chinese coastal waters.

Sea fog has a great influence on the training and combat activity of every branch of the navy. It complicates the conditions for vessel navigation and aircraft flight, and makes their mobility difficult; when fog is heavy, it is difficult to detect nearby targets visually, and a compass cannot be used to determine a vessel’s position. This is especially true when a vessel is navigating in reef-strewn areas or narrow waterways, or entering or leaving a harbor or anchorage, where accidents such as running aground, grounding, and collision readily occur. When a vessel puts to sea, it should try, as far as possible, to grasp the sea-fog conditions in the maritime area. The activity of naval aviation forces is likewise affected by sea fog, because when aircraft take off and land, the obstruction of fog makes it difficult for pilots to clearly see the terrain and landmarks, readily causing navigational errors or collision accidents. In combat, if the target area has fog, it is likewise difficult for pilots to accurately fire upon or bomb a target, still less to conduct visual reconnaissance or photography. Sea fog also has a certain influence on the use of weapons; for example, when naval guns are firing, visual observation cannot be used to correct the fall of shot, and television-guided or infrared-guided missiles may be unable to capture their target.

Sea fog also has a favorable influence on maritime military activity. Light vessels can use sea fog as cover, concealing their approach to the enemy in order to carry out a sudden attack, and can then swiftly disengage from the enemy. Historically, there have been no few successful examples of using sea fog to attack the opposing side, or to shift or break out of encirclement; the famous Dunkirk evacuation is a well-known example. During the Second World War, on May 24, 1940, nearly 340,000 Allied troops were encircled by German forces near Dunkirk in northern France. In order to rescue the units trapped there, Britain and France mobilized more than 1,200 naval vessels, merchant ships, and other craft, beginning the evacuation on May 26; under German air bombardment, the pace of the evacuation was very slow, and many vessels were sunk. But by May 30, a dense fog blanketed Dunkirk and the Strait of Dover, making it impossible for German aircraft to see their targets below clearly, and the Allies made use of this dense fog, which persisted for as long as 48 hours, to seize the time to evacuate, and by June 4 had successfully rescued 338,200 people.



3. The Military Influence of Air Temperature, Humidity, Cloud, and Precipitation

Air temperature indicates the degree of coldness or heat of the air. Humidity refers to the degree of moisture in the air, and indicates the water-vapor content of the air. Air temperature and humidity have a direct influence on the working condition of the machinery, weapons, and technical equipment aboard a vessel. Low temperature can cause water within a vessel’s piping systems and machinery to freeze, and can also cause the lubricating oil in instruments, weapons, and machinery to congeal, which can cause damage or cause equipment to temporarily malfunction. High temperature likewise reduces the efficiency of machinery. Extreme cold or extreme heat worsens the working and living conditions of a vessel’s officers and men; in order to maintain the combat effectiveness of officers and men, combat stations and berthing compartments should be equipped with the necessary heating or cooling equipment.

In winter, when a vessel navigating in a northern sea area encounters wind and waves, spray thrown up by the sea will form a layer of ice on the hull, deck, weapons, and machinery, making it inconvenient for personnel to move about and making weapons and machinery difficult or even impossible to operate. Low air temperature can cause the periscope head of a submarine navigating at periscope depth to freeze over, preventing the commander from visually observing sea-surface conditions, affecting the safety of navigation and causing missed opportunities in combat. Air humidity is related to the storage of ammunition, food, equipment, and the like. Air humidity affects air density, and thereby also affects the resistance the air presents to the flight of artillery shells.

Cloud chiefly affects the effectiveness of visual observation; this is especially true of low clouds, because the cloud body is thick and its color dark gray, so that it blocks sunlight in most cases, and is often accompanied by precipitation, so its effect is still greater. Precipitation has an adverse effect on weapons, causing weapons to rust, freeze, or become damp, giving rise to mechanical malfunctions when weapons are used. Cloud and precipitation can also affect the propagation of radar waves, and can form meteorological interference echoes, affecting the search for targets. Precipitation reduces visibility, bringing a certain degree of difficulty to aircraft flight and vessel navigation.

Marine hydrological and meteorological conditions are an important factor influencing the success or failure of naval warfare; doing good work on marine hydrological and meteorological support helps to raise and strengthen the combat effectiveness of the navy, and is also an important link in the naval command system. Comrade Mao Zedong once sent a telegram specially instructing that the campaign commander for the liberation of Hainan Island should pay particular attention to the influence of marine hydrological and meteorological conditions on campaign operations. Countless examples show that marine hydrological and meteorological conditions can influence the course, and even the outcome, of a war. For this reason, in studying the influence of marine hydrological and meteorological conditions on combat operations, in light of the complexity of the natural conditions of China’s sea areas — with their long coastline, numerous islands, crisscrossing shipping channels, many shallows and reefs, and changeable hydrology and meteorology — conducting scientific investigation and research, and providing reliable data and documentary materials in the service of achieving victory in naval warfare, is an important content of naval geographic research, and should be given a high degree of importance.






Chapter 11 Outer Space and Modern Military Affairs

The cosmic space beyond the Earth’s atmosphere is called outer space, also called space. Since the Soviet Union launched the world’s first artificial Earth satellite on October 4, 1957, outer space has become a new domain of military contention, exerting a major influence on military strategy; both the United States and the Soviet Union have regarded control of outer space as a necessary condition for achieving victory in war. To date, more than 4,100 spacecraft have been launched by countries throughout the world, of which roughly 70 percent are used for military purposes or are related to military affairs. The development of various kinds of military satellites has brought about an unprecedented rise in the capability and level of military reconnaissance, communications, navigation, surveying and mapping, positioning, early warning, monitoring, and weather forecasting, thereby raising the capacity for military command and combat operations, and multiplying military strength many times over. The development of science and technology has extended the spatial scope of human military activity into outer space; whoever can gain the advantage in outer space possesses military strategic superiority, and whoever possesses this will gain the initiative in war. The United States Department of Defense has held that, in the Gulf War, military satellites played a key role in achieving victory in the entire operation. Many major questions in contemporary international relations are related to outer space; the exploration and use of outer space is, first and foremost, a military matter, so that an ever-growing number of countries are taking part in the development of outer space, and countries applying the achievements of space technology are now found throughout the world. Outer space has already become a new strategic space and a domain that armies must contend for.


Section 1 The Military Use of Outer Space

Since very early in history, humanity has harbored the wish to fly through the sky and roam the universe. In an age when science and technology were undeveloped, these wishes could only remain fantasy. In order to realize the ideal of flight beyond the atmosphere, humanity traveled a difficult and tortuous road. After several thousand years of exploration, humanity realized the ideal of flight beyond the atmosphere, first entering the space of the atmosphere, and then entering outer space. Human flight within the space of the atmosphere is called aviation; flight within outer space is called spaceflight.

The development of aviation technology brought about major changes in military equipment and military technology, and this transformation in weapons and equipment in turn caused the pattern of war to change, and the scope of the battlefield to expand accordingly. The scope of human military activity extended into the air. The development of aviation technology first had a major impact on war. From 1909 onward, a number of countries and armed forces began to take note of the military uses of the airplane. In the First World War, aircraft began to be used on a large scale, extending the battlefield into the air, and war began to be transformed from a two-dimensional to a three-dimensional affair. The Second World War brought about the second stage of development of aviation technology; the number of aircraft taking part in the fighting increased sharply, their performance improved, and the air force developed into a strategic branch of the armed forces.

The development of spaceflight technology brought the scope of humanity’s military activity into outer space. In August and December 1957, the Soviet Union and the United States respectively succeeded in launching intercontinental missiles. On October 4, 1957, the world’s first artificial Earth satellite was successfully launched by the Soviet Union, becoming the world’s first spacecraft. On April 12, 1961, the Soviet Union’s Gagarin flew into space aboard a spacecraft, and humanity realized the ideal of roaming space. From July 20 to 21, 1969, two American astronauts landed on the moon aboard a spacecraft, setting the record for humanity’s first footsteps on a celestial body beyond Earth. The successful flight of the American space shuttle in 1981–1982 was another major achievement in spaceflight activity. On December 21, 1988, two Soviet cosmonauts set the record for a human spending a full year in spaceflight. Crewed spaceflight activity has provided the conditions for understanding the universe and for developing and making use of outer space, laid the foundation for establishing permanent space stations in outer space, opened the way for military activity in outer space, and brought military activity into outer space.

Soon after the first artificial satellite went into space, the military application of spaceflight technology was swiftly realized, and military spacecraft appeared. Spacecraft orbiting the Earth make full use of their lofty, remote position relative to the Earth to observe it, rapidly and extensively obtaining natural and social geographic information from the Earth’s atmosphere, oceans, and land, directly serving the military domain. Their development has changed the face of weapons and equipment, has also changed military strategy, and has brought about major changes to the battlefield. A military spacecraft is a general term for various kinds of aircraft that, beyond the Earth’s atmosphere, follow essentially the laws of celestial mechanics, moving along a given orbit, and applied to the military domain. The United States, the Soviet Union, and other countries attach extreme importance to the manufacture and development of military spacecraft, regarding them as an important component part of national strategic strength. The great majority of military spacecraft are artificial Earth satellites. Crewed spacecraft, space stations, and space shuttles are used for both civilian and military purposes, and have not yet developed into dedicated crewed military spacecraft. Military spacecraft mostly employ near-circular orbits around the Earth, with orbital altitude and inclination varying according to the specific mission — for example, photographic reconnaissance satellites employ comparatively low orbits, while communications satellites, which require broad communication coverage, employ high orbits, mostly geostationary orbits.

Artificial Earth satellites have found broad military application. The reconnaissance, navigation, positioning, communications, early-warning, and command system made up of reconnaissance satellites, military communications satellites, military navigation satellites, military geodetic satellites, military meteorological satellites, and airborne early-warning and command aircraft, is the nerve center of a country’s modern defense system. Modern warfare has already become closely bound up with various kinds of satellites; military satellites have already been put to use for a wide variety of military purposes.

The first and most important function of military satellites is to conduct strategic and tactical reconnaissance. Their advantages are chiefly threefold: first, speed — a satellite travels 30,000 kilometers per hour; second, reusability, allowing comparison of results obtained over time; third, the ability to provide a comprehensive picture. In addition, satellites are not restricted by national borders, and can monitor a given region periodically or continuously, obtaining continually updated data, and can make accurate predictions about changing conditions, among other advantages, obtaining intelligence difficult to acquire by other means. They play an important role in military, economic, political, and diplomatic affairs.

Reconnaissance satellites, since their emergence around 1960, have developed rapidly, and have already become an important component part of modern operational command systems and strategic weapons systems. They have become an effective intelligence-gathering tool for countries with the capability to launch such satellites. Reconnaissance satellites chiefly serve strategic purposes, used to reconnoiter and monitor the strategic deployments of other countries, large-scale military actions, sudden incidents, and the progress of tests of important weapons systems, reconnoitering the distribution of the opposing side’s missile and nuclear weapons bases, naval and air bases, ammunition depots, national defense factories, transportation hubs, and command-and-control centers, and able to precisely determine the coordinates of these targets. Besides their direct military purposes, reconnaissance satellites can also reconnoiter the natural environment, natural resources, crops, vegetation, weather, and economic facilities of relevant countries, obtaining intelligence concerning a country’s national defense economic potential.

Military communications satellites are second only to reconnaissance satellites in number, accounting for roughly 20 percent of the total number of satellites. This kind of satellite possesses a high degree of transmission capability. Military communications satellites can be divided into strategic and tactical communications satellites. The former provide strategic communications service over long distances, up to a global scale. The latter provide tactical communications and mobile communications service for vessels and military aircraft. In modern warfare, the weapons used have long range, high precision, and great destructive power, with fast reaction times and extraordinarily rapid military action, making communications all the more particularly important. Military communications satellites possess outstanding characteristics such as good anti-jamming performance, great mobility and flexibility, high reliability, and strong survivability, providing a distinctive communications capability for military communications, and have already become an important component part of military command, control, and communications systems under conditions of modern warfare.

Military communications satellites have broad coverage and long communications range, with great communications capacity, and possess comparatively good communications security, anti-jamming performance, and survivability. Satellite communications can serve not only as long-distance communications between large ground stations, but can also provide communications for small mobile terminals aboard aircraft, ships, and ground units. The United States currently employs three sets of satellite systems to meet its military communications needs. The first is the Defense Satellite Communications System, used to conduct high-speed links between various military-satellite ground stations, and between certain satellites, in order to provide long-distance, up to global-scale, strategic communications service among military installations. The second is the Air Force Satellite Communications System, used to command the forces carrying out America’s nuclear strategic plans. The third is the United States Navy Fleet Satellite Communications System, which chiefly serves a relay function between vessels and bases. The Soviet Union’s military satellite communications network was already completed in the mid-1970s, used militarily for command, control, and communications, as well as for strategic intelligence and its transmission.

Militarily, military communications satellites can link a country’s military command organs with battlefield commanders, obtaining reliable intelligence from the battlefield, maintaining monitoring and control over the battlefield situation, and swiftly transmitting orders to commanders and promptly redeploying units, thereby raising the reliability of command. Communications satellites have become the vital link commanding modern warfare.

Military meteorological satellites rank third in number among military satellites. With the emergence of high-technology weapons, there is a still greater need to understand changes in the weather. Military meteorological satellites can display the state and movement of cloud layers, and conditions of air currents in the sky and on the ground, in order to provide as much intelligence as possible for forecasting weather changes and climatic conditions. Understanding the cloud layers’ formation, changes, and movement carries important significance for carrying out optical reconnaissance and for planning certain military actions.

Navigation satellites rank fourth in number among military satellites. They are artificial Earth satellites that can provide navigation and positioning for users on the ground, at sea, in the air, and in space. Satellite navigation and positioning has the advantages of high precision, all-weather operation, ability to cover the globe, and simple user equipment. This kind of satellite plays a key role in accurately measuring and determining the position and speed of various kinds of moving targets. It carries important significance for guiding intercontinental missiles, cruise missiles, anti-ballistic missiles, and various other kinds of missiles, and for determining the position of moving objects such as vessels and aircraft. Another important use of navigation satellites is to provide navigation and positioning for nuclear submarines.

Other military satellites include ocean surveillance satellites, used chiefly to detect and mark the position of enemy naval vessels and to search for nuclear submarines, and to understand oceanic hydrological intelligence and changes to the coastline. They can provide continuous, high-quality photographic imagery. Early-warning satellites also have extremely broad military uses, and can be used to detect nuclear explosions and to observe the launch conditions of various kinds of missiles; even a missile launched from a location tens of thousands of kilometers away can be observed by satellite, because its tail emits large quantities of heat, forming, as it were, an antenna. Geodetic satellites can be used to comprehensively study the environment surrounding the Earth; in actual combat, they can be applied by storing terrain and topographic conditions in the computer of a cruise missile, enabling precise geodetic surveying and the compiling of maps, and precisely measuring the position of fixed military targets. Anti-satellite satellites can destroy or disable satellites of the enemy that pose a threat, and are also called interceptor satellites. Since the 1970s, foreign countries have already conducted numerous tests of anti-satellite satellites; together with a space-based observation network and a ground-based launch monitoring-and-control system, they make up an anti-satellite weapons system.

A space shuttle is a spacecraft capable of traveling back and forth between the Earth’s surface and near-Earth orbit, transporting payload and personnel, and reusable. Its range of military applications is broad — for example, reconnaissance and surveillance of ground targets, deployment and repair of satellites in outer space, interception and destruction of satellites or missiles, and testing and deployment of directed-energy weapons and other new-type weapons. An aircraft, once it leaves the air, cannot fly, and can operate only within the atmosphere, generally at a flight altitude below 30 kilometers. A space shuttle, on the other hand, is both a spacecraft launched by rocket, and one that can land at an airfield just like an aircraft; the space shuttle is the product of the organic combination of aviation technology and spaceflight technology. The space shuttle is a reusable spacecraft that travels back and forth between the Earth’s surface and outer space. The United States’ first space shuttle achieved its first successful test flight on April 12, 1981. By 1992, the American space shuttle had already flown nearly 30 times; the American space shuttle serves chiefly military purposes. In future wars, the space shuttle will become an important space weapon.

A space station is a large artificial Earth satellite that can house spaceflight personnel and provide for their long-term work, also called a space platform or orbital station. A space station is equipped with a docking module, used for the docking of crewed spacecraft or space shuttles, forming a composite structure in space. During operation, the transport of spaceflight personnel to and from the station is provided for by crewed spacecraft or space shuttles, and the equipment and materiel required can likewise be delivered by other spacecraft. Militarily, a space station can take on tasks such as reconnaissance, interception, weapons testing, and the launching of various weapons or spacecraft. On April 19, 1971, the Soviet Union launched the world’s first space station, Salyut 1. On May 14, 1973, the United States launched the Skylab space station. On November 28, 1983, the European Space Agency’s Spacelab space station entered orbit aboard an American space shuttle. On February 20, 1986, the Soviet Union launched a new-generation space station — the Mir space station. Soviet cosmonauts have a record of living aboard a space station for nearly a year. This kind of trial carries important significance for carrying out military missions aboard a space station over an extended period.

In addition, strategic missiles, the most destructive of all weapons, can also reach their target only by passing through space. Strategic missiles have strong surprise-attack capability and great destructive power; they are an important weapon for striking the enemy’s military, political, and economic strategic targets, are a primary means of nuclear deterrence, and are also an important means of maintaining superiority in outer space, while the development of strategic missiles has also intensified the contest for outer space.

The development of spaceflight technology has brought humanity into outer space, this new domain of activity, raising humanity’s capacity to understand and transform nature, exerting a major influence on social and economic life, and bringing benefits to humanity, but it has also intensified the arms race and contest for outer space, with the result of prompting still more military spacecraft to enter space, and also increasing the likelihood that outer space will become a battlefield. The “Strategic Defense Initiative” put forward by the United States in 1983 — the so-called “Star Wars” plan — aimed to establish a multi-layered anti-ballistic-missile defense system, based in space, employing space-based weapons as its principal means, and including both air- and ground-based elements. Since 1988, the United States has been stepping up research on a new space-based kinetic-energy missile interception program called “Brilliant Pebbles,” and has achieved notable progress on key technologies. Outer space will play an important role in future wars.

China’s engagement in spaceflight activity has not spanned a long time, but China has also achieved important accomplishments in the use of outer space. China is an ancient civilization of the world, and China’s rockets are universally recognized as the earliest flying craft in the world. China’s spaceflight enterprise began in the mid-1950s; in 1958, the launch of artificial Earth satellites was included in the national science plan, and an organization was set up to carry out research in this area. On April 24, 1970, China’s first artificial Earth satellite was successfully launched, making China the fifth country in the world, after the Soviet Union, the United States, France, and Japan, to successfully launch a satellite using a self-made launch vehicle. By the end of 1990, China had successfully launched 30 artificial satellites of different types, including scientific experiment satellites, land-survey satellites, meteorological satellites, electronic monitoring satellites, and communications-and-broadcasting satellites, providing extremely valuable data to national defense, national economic departments, and scientific research. China has already established bases for the research, design, testing, and production of various kinds of artificial satellites, launch vehicles, and control systems. In satellite recovery and geostationary satellite launch technology, China has already entered the ranks of the world’s advanced countries.



Section 2 The Position and Role of Outer Space in High-Technology Warfare

Outer space can play an important role in high-technology warfare, and occupies an extremely important position. With the development of spaceflight technology, satellites deployed in outer space can, militarily, be used to monitor conditions on the ground battlefield, to understand the concentration and deployment of enemy forces and changes in terrain, among other conditions, and thereby to grasp favorable timing for operations. Creating and seizing the right moment is an important link in organizing and directing operations. Favorable timing for operations is made up of the many factors and conditions on both sides taking part in the fighting, and generally passes in a fleeting moment. In high-technology warfare, the battlefield situation is still more intricate and complex, the situation changes in the blink of an eye, and the window of opportunity for battle appears for an even briefer time. The development of spaceflight technology has provided an effective tool for discovering and seizing the moment for battle; a commander can, in a timely fashion, seize a favorable opportunity on the basis of intelligence provided by satellites, and use that opportunity to adjust an operational plan, making it favorable to oneself and unfavorable to the enemy. In the Gulf War, the American armed forces made full use of the various kinds of military satellites in outer space during this high-technology war, providing prompt, comprehensive service to the army, navy, and air force, playing an important role in military command and operations, and directly influencing the course of the war.

United States Secretary of Defense Dick Cheney pointed out in the fiscal year 1993 Annual Report of the Department of Defense: the Department of Defense’s space systems have already been able to satisfy a broad range of strategic and tactical requirements. Unified space systems and space operations provided American forces stationed around the world with global coverage, a high state of readiness, and rapid-response capability. As was repeatedly demonstrated in Operation Desert Storm, the space systems played the role of a force multiplier, reducing casualties and greatly strengthening the operational capability of ground forces.

The Gulf War was regarded by the United States as the first “space war.” Outer-space capability was an important component part of operational capability, and a matter of vital importance for the coalition forces’ victory. Many important support and guarantee tasks — including military reconnaissance, missile early warning, communications, navigation, positioning, surveying and mapping, and weather forecasting — were chiefly accomplished through space systems. Likewise, even as American forces withdrew, the space systems continued to provide essential regional intelligence to the units remaining in the Gulf.

Accurate, reliable weather forecasting has always been necessary for any successful military operation. In every stage of operations in the Gulf War, weather was an important factor. In the first ten days of the air war, roughly 40 percent of planned sorties were canceled because of poor horizontal or vertical visibility in the theater. When severe weather appearing in the theater affected the implementation of operational plans, the spacecraft and terminal equipment of the American “Defense Meteorological Satellite Program” played a role whose value could scarcely be overestimated. A military meteorological satellite is a weather station set in the sky, used chiefly to provide meteorological support to the army, navy, and air force. Generally made up of several satellites operating as a network, using a variety of remote sensors aboard the satellites, photographing cloud imagery and obtaining other quantitative meteorological parameters, it provides real-time meteorological data for strategic regions across the globe and for any theater of operations, with the characteristics of strong security and high image resolution. This system provided imagery of cloud coverage and other weather conditions over the theater, and this information was incorporated into flight-sortie and weapons-selection planning. While the ground war was still in the stage of preparation, the meteorological data obtained by the space systems was clearly an important factor influencing decision-making. In order to obtain meteorological information, five receiving terminals for ground forces and one for aviation forces were deployed within the theater. Many large naval vessels also carried receiving terminals for the “Defense Meteorological Satellite Program” system. In order to transmit valuable weather imagery to battlefield commanders, American forces developed a lighter, more portable receiver within three months; this device could be mounted on army mobile vehicles, receiving meteorological intelligence at any time.

Meteorological satellites played an important role in the Gulf War. The United States and the multinational force made use of data from both defense meteorological satellites and civilian meteorological satellites to forecast rapidly changing weather conditions. Meteorological satellites were the most reliable means of providing weather conditions in the Iraqi region. The information and intelligence they provided was widely used in planning and carrying out attack missions, determining wind direction and the possible dispersal of chemical agents, and forecasting sandstorms and other weather phenomena for American forces. This method of obtaining meteorological data further strengthened the American forces’ night-vision and infrared-detection capabilities. Naval meteorological personnel aboard aircraft carriers made extensive use of Defense Meteorological Satellite Program data to supplement their own, greatly improving the quality of weather forecasting for aircraft carriers under way.

In the Gulf War, the use of outer-space systems for navigation and positioning achieved tremendous success. Over the course of the 42-day Gulf War, the United States and the multinational force, relying on their superiority in sea and air power and in long-range weapons, carried out 38 days of strategic bombing, destroying most of Iraq’s strategic targets. Determining the precise location of a target to be struck became the primary problem of air strike operations. For this reason, both before and during the Gulf War, the United States successively launched geodetic positioning satellites and flew three space-shuttle missions, along with a number of photographic reconnaissance satellites, which frequently flew over the Gulf region, conducting photographic reconnaissance of important targets within Iraq and Kuwait and across the Gulf theater, capturing large quantities of images of military targets. These images were then processed and analyzed to determine the three-dimensional coordinates of various strike targets, target imagery, and digital maps. The units taking part in the fighting entered the relevant data into the guidance systems of cruise missiles, and carried out image- and terrain-matching guidance to ensure targets were struck accurately.

Working in conjunction with ground stations, military geodetic satellites form a global satellite geodetic network, which can be used to measure the coordinates of any point on Earth and produce topographic maps of needed regions, in particular the Earth coordinates of important strategic targets. When American forces deployed to the Gulf, many of the maps of Kuwait, Iraq, and Saudi Arabia were outdated and imprecise. To make up for this shortfall, American forces used geodetic satellites to survey the theater, and produced the most up-to-date, precise maps of the region based on the latest survey results. Multispectral satellites — such as America’s own geodetic satellites — photograph specific regions of the Earth and transmit the images to ground stations. These images include not only black-and-white photographs, but some can also display certain characteristics of the Earth beyond the capacity of human vision. Through multispectral imagery, one can determine the shallow-water areas near coastlines or the routes traveled by weapons and equipment. Multispectral imagery can reveal many things invisible to the human eye, and can also reflect changes on the Earth’s surface at any time; this kind of information could help with Iraq’s operational deployment, and helped in formulating plans for ground operations.

In the Gulf War, the spaceflight support of the United States’ “Navstar” Global Positioning System played an important role in achieving victory in the war. It could provide all-weather, continuous, real-time, high-precision three-dimensional position, three-dimensional velocity, and precise time for aircraft, vessels, tanks, ground vehicles, infantry, missiles, and low-orbit satellites and space shuttles across the globe, with a positioning accuracy of up to 15 meters. It provided navigation and positioning data to the multinational force. The Global Positioning System could provide continuous, real-time, high-precision three-dimensional position and velocity information for aircraft navigation, ensuring that aircraft equipped with this kind of receiver could fly anywhere in the world without losing their way. It carried important significance for en-route aircraft navigation, approach and landing, aerial refueling, target determination, and the deployment of aerial reconnaissance weapons. It could provide a basis for various land vehicles, for ground surveying, for photographic surveying and mapping, and for positioning ground personnel, and, in addition, played an important role in naval vessel navigation, missile weapons guidance, and space navigation positioning. The practice of the war demonstrated that the Global Positioning System was a reliable method of navigation in unmarked desert terrain. The Gulf desert region has flat terrain, and the ground surface lacks conspicuous landmarks; positioning and navigation in desert regions is one of the more difficult tasks an army faces, yet the Global Positioning System could be used for every kind of combat operation. Ground units taking part in the fighting relied on it to help commanders and soldiers carry out positioning, and to conduct reconnaissance, rendezvous, and outflanking maneuvers, achieving accurate mobility in the desert or under conditions of darkness. Navigation could be provided for artillery, armor, missiles, aircraft, and vessels, and could also be used to raise the accuracy of strikes on various military targets. In the Gulf War, a United States Navy A-6 carrier-based attack aircraft carried two “Standoff Land Attack Missiles” and flew toward an Iraqi power station; the first missile launched struck the front protective wall of the power station, blasting open a large hole, and the second missile followed immediately, precisely passing through the hole and exploding inside the power station, thoroughly destroying it. The two missiles, launched from an aircraft flying at high speed 90 kilometers away from the power station, still managed to strike the target with such precision along the same trajectory; one important reason for this was that the missile carried a Global Positioning System receiving terminal, fully making use of the positioning signal indicated by the outer-space satellite. It could also provide navigation for “Tomahawk” land-attack cruise missiles, reducing the activation time of the “Patriot” missile system’s radar. It could also assist the movements of aircrew and other personnel shot down and rescued deep within enemy territory. Every branch of the American armed forces purchased thousands of commercial Global Positioning System receivers for positioning and navigation. One American officer, among the first to use this equipment, held that the positioning device was a lifesaving device; previously, people had gone missing in the desert, but since they obtained Global Positioning System receivers, no one had gone missing again. The “Navstar” Global Positioning System played a role of vital importance in the Gulf War, and found broad application across every domain of the war. Ground navigation in particular played a very great role, giving the multinational force conditions more favorable than those of Iraq. The American tank formations maneuvered precisely across featureless terrain, greatly astonishing the Iraqis, who had believed precise navigation in open desert terrain to be impossible.

During the Gulf War, satellite communications, for the first time in history, played a principal role in the process of troop deployment, support, and command and control, both between theaters and within theaters. Military satellite communications constituted the basic means of command and control; communications lines within the theater were used for command and control, early warning, and information dissemination. Communications lines between theaters allowed the United States Central Command to maintain contact with its main headquarters stationed in Florida in the continental United States, and with the headquarters of the United States European Command stationed in Germany, which was responsible for providing support. The “Defense Satellite Communications System” provided 75 percent of all communications between and within theaters for the multinational force. In order to satisfy the enormous demand for communications, American forces deployed more than 120 ground mobile satellite terminal stations.

The Gulf War also exposed shortcomings in the use of outer-space facilities. First, the Global Positioning System was extremely susceptible to being exploited by the opposing side. Second, throughout the entire military operation, the communications capability of the Defense Satellite Communications System was vulnerable to disruption owing to factors such as the age and performance status of the equipment and the conditions of certain ground stations. Third, the United States lacked the capability for emergency space launch; when important satellites malfunctioned or a crisis arose, there was no way to replace or supplement satellites. Fourth, the great majority of satellite communications were vulnerable to jamming, interception, monitoring, and deception. On the basis of the experience of the Gulf War, the United States Department of Defense held that the early-warning capability of future space-based systems must be improved, or else in future conflicts, aerial early-warning support would encounter difficulty owing to constraints of tactical missile type, sunlight, weather, and geographical environment.

The Gulf War taught people that the capacity to use outer space, and the degree of freedom of action in outer space, are among the factors indispensable to maintaining a country’s national and military strength. Space systems are a force multiplier, and the developed countries of the world are all seeking to exploit the strategic benefits that outer space brings.

In future wars, outer space will certainly play a still more important role. In order to maintain its military capability in outer space, the United States Department of Defense strictly controls the proliferation of satellite technology, and is implementing an “anti-satellite” program, which will, around the year 2000, provide a deployable kinetic-energy anti-satellite weapon. This program can effectively deprive the opposing side of the capacity to carry out a space attack against the United States. At present, nearly 60 countries and regions throughout the world are developing spaceflight technology in order to make use of outer space, with total investment already exceeding 700 billion dollars; among these, the United States, the Soviet Union, the European Space Agency, and China have spaceflight industries of enormous scale, occupying the leading positions. By the end of 1990, the former Soviet Union, the United States, China, France, Japan, Britain, India, Israel, and other countries, along with the European Space Agency, had successively developed roughly 80 types of launch vehicles, built more than 310 large spacecraft launch sites, launched more than 3,900 artificial Earth satellites, more than 100 crewed spacecraft, and more than 100 space probes. More than 200 astronauts and cosmonauts from various countries have, in succession, entered outer space. Entering the 1990s, the major spaceflight powers of the world are all actively preparing to make further use, in outer space, of military spaceflight technologies such as space reconnaissance, early warning, communications, navigation, meteorology, and geodesy, and these will play an ever more important role in supporting war.



Section 3 The Influence of the Outer-Space Environment on Military Spaceflight

The space beyond the Earth is generally divided into two regions: the atmospheric space and outer space. The environment of outer space displays marked differences from the environment of the Earth; its principal environmental characteristics are the absence of gravitational pull, high vacuum, weightlessness, extremely low temperature, and sterility. These give rise to distinctive effects, different from the environment of the Earth’s surface, on military spacecraft and astronauts, and these effects are both favorable and unfavorable. For this reason, spacecraft carrying out military activity in outer space are all subject to the influence of these environmental characteristics. First, because outer space has very few gas molecules and is close to a vacuum, lacking natural protection, a spacecraft is vulnerable to external radiation sources, and to the influence of the sun in particular; a spacecraft operating in a near-vacuum environment moves through a transparent medium, so that any object in orbit can be located and tracked. Second, an orbiting spacecraft travels at extremely high speed, and, should objects in orbit collide, the consequences are extremely severe; people can make use of this principle to effectively destroy space-based weapons.

A spacecraft is an aircraft that, beyond the Earth’s atmosphere, in cosmic space, carries out spaceflight tasks such as exploration, development, or use of outer space. A spacecraft orbiting the Earth makes full use of its lofty, remote position relative to the Earth, rapidly and extensively observing the Earth to obtain various kinds of natural and social information from the Earth’s atmosphere, oceans, and land, directly serving military and national defense construction.

The space-flight environment is generally divided into the interplanetary space environment, the Earth-space environment, and the space environment of other planets. The interplanetary space environment is a vast, extremely high-vacuum environment, influenced chiefly by solar radiation. The Earth-space environment refers to the spatial environment surrounding the Earth, chiefly including the Earth’s upper atmosphere, ionosphere, and magnetosphere, and also contains solar electromagnetic radiation, cosmic rays, and micrometeoroids, among other things. The space environment of other planets refers to the spatial environment surrounding planets other than Earth.

The space environment has an influence on a spacecraft’s orbital motion, and on spacecraft materials and components. The long-term action of solar radiation pressure can influence a spacecraft’s orbital motion. Solar radiation can damage certain surface materials of a spacecraft, reducing the efficiency of solar cell panels. Some materials and components within a spacecraft, when exposed for long periods to a high-vacuum environment, undergo certain distinctive physical and chemical changes. In addition, the space environment can also cause effects on a spacecraft such as vacuum discharge, molecular contamination, adhesion and cold welding, and surface erosion. For this reason, the design of a spacecraft and the selection of its materials must take into account the influence of the space environment.

Sending a military spacecraft into outer space, and developing and making use of outer space, are both subject to the influence of the space environment. As a military spacecraft leaves the ground, it must pass through the atmosphere to reach outer space, and is subject to the influence of three kinds of environment — ground, atmosphere, and outer space. For example, a space shuttle entering outer space and returning to the ground is subject to the influence of all these environments. A space shuttle’s external shape is far more complex than that of a rocket, a recoverable satellite, or a crewed spacecraft; it must fly through the atmospheric environment, from the dense atmosphere near the ground to the high vacuum at an altitude of several hundred kilometers, involving complex questions of aerodynamics, and therefore requiring precise theoretical analysis and ground testing. Because the space shuttle must be reusable, when it completes its flight mission and returns from outer space to the ground, the problem of protecting against and handling the high temperature and heat produced by the compression and friction of the surrounding air is extremely complex. In addition, the safe rescue of a space shuttle’s occupants is also extremely difficult. From launch, ascent, and orbital flight, to re-entering the atmosphere and returning for landing, it must withstand extremely harsh environmental conditions of every kind. Overcoming the influence of the space environment to the degree needed to ensure the safety of astronauts’ lives is not easy. Should a malfunction occur during flight, the astronauts have no way to escape. The 1986 explosion of the American space shuttle Challenger during ascent, killing all seven crew members aboard, demonstrated that the space shuttle still had problems in terms of safe rescue. When a space shuttle returns to the ground, at present it must still land at a specially designated space-shuttle airfield. When orbital flight conditions and weather conditions change, the time and place of return to the ground are subject to strict restrictions, and, affected by the environment, reliability is not high and considerable inconvenience results.

The outer-space environment also has a major influence on crewed spaceflight. In spaceflight activity, the location where personnel carry out their mission is chiefly near-Earth space, involving two kinds of environment: that of space or the spacecraft cabin itself. The former belongs to the natural environment; the latter belongs to the mechanical environment and the pressurized-cabin artificial-atmosphere environment. Both of these environmental factors bring harm or influence of varying degree to astronauts.

The atmosphere of outer space is extremely rarefied, approaching a vacuum environment; a person suddenly exposed to this kind of environment will lose consciousness, and within a mere thirty seconds or so will experience the boiling of bodily fluids owing to the extremely low air pressure, and if exposure lasts still longer, will die. In addition, high temperature and heat buildup, solar radiation and cosmic rays, particle radiation, weightlessness, and overload can all give rise to adverse physiological effects in astronauts.

The design of a spacecraft — and of a crewed spacecraft in particular — must give full consideration to the various influences of the outer-space environment; a spacecraft must be carried into orbit by a launch vehicle weighing tens to hundreds of times its own weight; at launch, it must withstand enormous overload, vibration, noise, and shock; once in orbit it must operate for months, years, or even more than a decade, in an environment of high vacuum, intense radiation, microgravity, and sharply changing temperature. For this reason, the materials, components, and instrumentation used in a spacecraft must be light in weight, small in volume, and low in power consumption, able to withstand complex and harsh environmental conditions, and must possess very high reliability.

In the course of entering outer space, a spacecraft is subject to the influence of three kinds of environment — ground, atmosphere, and outer space; in order to send a spacecraft into outer space, the choice of location for a spacecraft launch site must also take into account the influence of the ground environment. Spacecraft launch sites are generally chosen in inland desert, grassland, or coastal regions with sparse population, flat terrain, open visibility, and suitable geological, landform, water-source, and climatic and meteorological conditions; some are also built in mountainous regions or on islands. The reason for this is that the propellants used by the engines of the launch vehicles that send spacecraft into outer space are mostly toxic, flammable, and explosive; the harmful gases discharged when a rocket engine ignites can pollute the surrounding environment, and the first stage of a booster rocket or launch vehicle, once it has completed its function, falls to the ground, or a launch failure caused by malfunction or error, can all pose a serious threat to life and property on the ground. In addition, the launch site for a geostationary satellite or a spacecraft in a low-inclination orbit should be chosen near the Earth’s equator or in low-latitude regions; a region of this kind more readily allows a low-inclination orbit to be obtained, reducing the energy needed for orbital transfer at apogee, and shortening the flight distance from the launch point to the orbital insertion point.



Section 4 Outer Space Law

Once a spacecraft enters outer space, its activity exceeds the scope of any single country. International law recognizes that a country’s airspace above its territory, up to a certain altitude, is its territorial airspace, over which the state possesses complete, exclusive sovereignty. For this reason, a state’s territorial airspace generally also refers to the atmospheric space above its territory, with the space beyond the territorial airspace being outer space. But from a strictly scientific standpoint, there is no clear boundary between atmospheric space and outer space; rather, the two gradually merge into one another. In international law, one question concerning outer space is whether, in accordance with the Roman-law principle that “whoever owns the land owns it up to the boundless sky above,” state sovereignty can be held to extend into outer space. Although there have been claims of unlimited territorial airspace, the clear tendency at present is that a state’s sovereignty over the airspace above its territory must have a limit. Because of the Earth’s rotation and revolution, and the motion of the entire solar system, the view that state sovereignty should extend without limit into outer space has no practical meaning. The exploration and use of outer space, and the fact that thousands of artificial satellites continually orbit the Earth, show that outer space, by its nature, is difficult to make an object of state sovereign control. With the widespread application of spaceflight technology, in order to maintain order in outer space, ensure the safety of spaceflight, protect the outer-space environment, and rationally develop and use outer space, a new branch of international law has arisen — outer space law. The organizations currently engaged internationally in researching and formulating space law are chiefly the United Nations Committee on the Peaceful Uses of Outer Space, the International Astronautical Federation, and the International Telecommunication Union, among others. As early as 1963, the UN General Assembly adopted the “Declaration of Legal Principles Governing the Activities of States in the Exploration and Use of Outer Space,” whose principal content is as follows: outer-space activity must be for the benefit of all humanity; every country may freely explore and use outer space on an equal footing; outer-space activity must comply with the provisions of international law; outer-space activity should follow principles of cooperation and mutual assistance and have regard for the interests of other countries; every country has control over objects it sends into outer space; every country bears international responsibility for losses caused by its outer-space activity; and rescue measures should be provided to astronauts who suffer an accident, among other things. Subsequently, in 1966, the UN General Assembly also adopted the “Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, Including the Moon and Other Celestial Bodies”; China acceded to this treaty in December 1983.

The current treaties concerning outer space contain certain provisions regarding military activity and relevant weapons, but these provisions are far from adequate, and are unable to constrain or halt the militarization of outer space or the arms race there. Because military satellites serve as the nerve center within military command systems, for several decades the United States and the Soviet Union have continually explored effective means of knocking out the other side’s satellites. On March 23, 1983, United States President Reagan delivered a speech, known as the “Star Wars” speech, calling for the establishment of a space-based anti-ballistic-missile defense system. In 1988, building on the Reagan administration’s “Star Wars” plan, United States President Bush put forward a program called “Brilliant Pebbles.” This program planned to place several thousand small interceptor rockets inside solar-powered inflatable bags, positioned in outer space — particularly above potential adversaries — standing ready to destroy ballistic missiles flying through space toward the United States. These several thousand rocket clusters would be controlled by a supercomputer the size of a playing card, capable of launching a large number of non-explosive projectiles — the “Brilliant Pebbles” — with great force, directed at ballistic missiles with thinned outer casings. These “Brilliant Pebbles” are small in size and light in weight, and can be carried by launch vehicles or space shuttles into orbit, deployed at an altitude of 200 to 400 kilometers. With the rise of President Clinton, the United States’ military use of outer space has undergone further new developments, but on the whole, outer space has already become the new strategic high ground for which the United States contends in order to achieve comprehensive military superiority and the initiative. The trend toward the militarization and weaponization of outer space has drawn the attention of the international community. China likewise holds that the non-militarization of outer space should be the overall goal for which every country strives.

Above the surface of the Earth lies a boundless expanse of high altitude. Scientists and the legal community divide it into two regions: first, atmospheric space — that is, the atmosphere surrounding the Earth; second, outer space — that is, the vast space beyond the atmosphere, in other words the whole of cosmic space. The law that governs activity in outer space is outer space law. In the spaceflight activities of various countries, the question of the legal status of outer space has become an ever more prominent issue, and one of its principal questions is that of the definition of outer space and the question of its boundary with atmospheric space.

The atmosphere enveloping the Earth has no clear upper limit. Taking the distribution of temperature within the atmosphere according to altitude as the principal basis, the atmosphere can be divided into five layers: the troposphere, the stratosphere, the mesosphere, the thermosphere, and the exosphere.

The troposphere is the lowest layer of the Earth’s atmosphere, generally 10 to 12 kilometers thick. The troposphere concentrates three-quarters of the mass of the entire atmosphere and nearly all of its water vapor; it is the layer in which weather changes are most complex, and is also the layer of greatest importance for flight. Nearly all the important weather phenomena encountered in flight occur within this layer, such as thunderstorms, dense fog, low cloud ceilings, rain, snow, and atmospheric turbulence.

The stratosphere lies above the top of the troposphere, its upper boundary extending to roughly 50 to 55 kilometers. Within the stratosphere, air currents are stable, air resistance is small, and visibility is comparatively good, which is favorable for flight, but because the air is rarefied, the stability and controllability of an aircraft deteriorate.

The mesosphere extends from the top of the stratosphere, at roughly 50 to 55 kilometers, to roughly 80 to 85 kilometers in altitude. Its characteristic feature is that air temperature falls as altitude increases, and the air displays comparatively pronounced vertical motion.

The thermosphere extends from the top of the mesosphere to roughly 800 kilometers in altitude. Its characteristic feature is that air temperature rises as altitude increases, and the air is in a state of high ionization, with very low air density, so that sound waves have difficulty propagating there. It has an influence on the radio communications of aircraft.

The exosphere, also called the layer of escape, is the outermost layer of the Earth’s atmosphere, lying above the thermosphere. The air there is extremely rarefied, and the influence of the Earth’s gravity is slight; once a spacecraft leaves this layer, it enters flight in outer space.

Roughly 97 percent of the atmosphere above the Earth lies below the upper boundary of the stratosphere. The upper boundary of the stratosphere is the maximum altitude limit at which an aircraft can fly relying on the support of the air. The lowest altitude of an artificial Earth satellite’s orbit is roughly 100 kilometers, which lies within the thermosphere. Beginning in the thermosphere, temperature rises sharply, and air density is only 1 percent of that at the Earth’s surface. As altitude increases, the air becomes ever more rarefied, and the atmosphere gradually merges into outer space, so that, in a strictly scientific sense, it is very difficult to determine precisely where outer space begins.

How the boundary between atmospheric space and outer space should be delimited touches on the question of state sovereignty. From the late 1950s onward, the question of defining and delimiting outer space was put forward. The airspace above a state’s territory is an inseparable part of that territory, and belongs to that state’s sovereign domain; this principle of sovereignty over the airspace has already been affirmed by the theory and practice of modern international law. After the launch of the first artificial satellite in October 1957, people came to hold that a state’s sovereign domain over the airspace above its territory ought to have a limit. Because of the Earth’s own rotation and its revolution around the sun, a given point of space beyond the Earth’s atmospheric space might, at one instant, lie above a given country’s territory, and at another instant lie above another country’s territory. If the scope of state sovereignty were to extend without limit into the cosmos, it would lose any practical meaning. In accordance with the “Declaration on Outer Space” unanimously adopted by the UN General Assembly in 1963, the scope of state sovereignty may not extend into outer space; and it established principles such as that the exploration and use of outer space must be for the benefit and interests of all humanity, that every country may, on an equal footing and in accordance with international law, freely explore and use outer space and celestial bodies, and that outer space and celestial bodies may not be appropriated by any country by any method.

There has always been dispute over precisely how the boundary between atmospheric space and outer space should be delimited, with two principal positions. The first position advocates delimiting the boundary between atmospheric space and outer space according to some particular altitude in space. The second position holds that the applicable law should be determined according to the function of the aircraft in question: if it is a spacecraft, its activity is spaceflight activity and should be subject to outer space law; if it is an aircraft, it should be subject to the jurisdiction of aviation law; and it further holds that the whole of space is a single, undivided entity, and that there is no need to divide it into outer space and atmospheric space.

At present the world tends toward accepting the minimum altitude of an artificial Earth satellite’s orbit — that is, roughly 100 kilometers above the ground — as the lower boundary of outer space; this position is held by Argentina, Italy, Belgium, the Soviet Union, and a number of equatorial countries. But this position has been opposed by the United States, Britain, Germany, Japan, and other countries. They hold that, viewed from the current state of space science and technology, it remains impossible to stipulate a fixed altitude as the boundary between atmospheric space and outer space.

Regarding the question of the boundary between atmospheric space and outer space, China’s representative stated at the 1981 meeting of the United Nations Legal Subcommittee: establishing a definition of outer space acceptable to all countries, in order to distinguish the legal status of atmospheric space from that of outer space, would help protect every country’s sovereignty over its own airspace and would promote the further development of outer space law. But choosing an appropriate dividing line involves not only complex questions of science and technology, but is also an important political and legal question. This question should be resolved, proceeding from the sovereignty and security interests of every country — and of developing countries in particular — in light of the current state of technological development, and taking into account the physical characteristics of the space above the Earth as well as the reasonable needs of conducting outer-space activity, through repeated and patient consultation; any hasty decision would not help resolve the question.

At present, the general trend on the question of delimiting the boundary between atmospheric space and outer space is that, viewed from the standpoint of developing space science and technology, artificially fixing the boundary of outer space is unfavorable to its development, and an ever-growing number of countries advocate a cautious approach, holding that a decision should not be made in haste.





Chapter 12 Military Environmental Science

Military environmental science is a discipline that studies the major destructive effects of human military activity on the Earth’s environment, the use of artificial means to influence the geographical environment in order to achieve military ends, and questions such as the influence of environmental destruction and pollution on the building and development of the armed forces; it is one of the branch disciplines of military geography. War’s destruction of the environment and the deterioration of the environment in which humanity lives are closely connected. The ever-worsening state of the Earth’s environment is a global problem confronting humanity in the present era. With the rapid growth of the world’s population, the expansion in the scale of production, and the growing scarcity of resources, humanity’s impact on the natural world has grown ever greater, and the natural world has in turn suffered ever greater destruction; the basic conditions for human survival — land, water, and air — are suffering severe pollution, and how to protect the Earth’s environment, on which humanity depends for its survival, has already drawn the world’s attention. Engels warned in the Dialectics of Nature: “Let us not, however, flatter ourselves overmuch on account of our human victories over nature. For each such victory nature takes its revenge on us. Each victory, it is true, in the first place brings about the results we expected, but in the second and third place it has quite different, unforeseen effects which only too often cancel the first.” War can bring about a broad range of effects on the environment; since ancient times, war and environmental destruction have always been linked together, and both belligerents have always striven to make maximal use of natural conditions to serve their own purposes. In particular, over the past several decades, the scale of the deliberate use of environmental modification for military purposes has continually expanded. As the scale of war has grown and weapons of mass destruction have come into use, the capacity of war to destroy the environment has likewise grown ever greater. The strengthening of humanity’s environmental awareness, together with a rising desire for peace, has prompted many international organizations, states, and members of the public to attach importance to, or to study, questions of military environmental geography. The question of war’s influence on the environment is becoming an important factor in considerations of national security, and has already drawn worldwide attention.


Section 1 The Environmental Hazards of War

War inevitably produces a degree of destructive effect on the environment. In humanity’s early wars, because productive forces were limited, the degree of harm caused to the environment was comparatively small, and environmental quality could readily recover. Since entering industrial society, the power and number of weapons have increased sharply, and the expansion of the theater of operations along with the growing number of combatants has made war’s destructive effect on the environment markedly greater; the emergence and use of nuclear weapons has posed a still more severe threat to the environment. The environmental hazards caused by war are not confined to the spatial scope of the battlefield or of the belligerent countries; they may even cause destructive effects on the global environment, threatening the survival and development of the whole of humanity. In war, some countries deliberately destroy the environment, attempting to use the environment as a means of war to achieve their war aims, and the harm caused to the environment becomes still more severe. In the Gulf War, Iraq used oil as one of the means of environmental warfare; oil wells and oil depots became enormous sources of fire, and dense smoke made it difficult for the opposing side to carry out reconnaissance, and difficult to use air power and lethal weapons. The smoke and dust spread across a vast area, polluting the air, water, and soil, and endangering the health of the population, creating an environmental hazard that affected the entire globe. The United States Department of Defense termed Iraq’s environment-destroying military actions “environmental terrorism.” In response, the international community carried out an investigation; in July 1991, the Canadian government, together with the UN Secretary-General, convened a conference in Ottawa attended by experts from various countries, specifically discussing Iraq’s environment-destroying actions, and concluding that they violated the laws of war. UN Security Council Resolution 687 specifically stated that, under international law, Iraq should be held to make reparations for all environmental damage and depletion of natural resources it had caused. War’s destruction of the environment in modern times has become an ever more prominent concern.

Kuwait had 1,100 oil wells, of which 900 were capable of producing oil. After invading Kuwait on August 2, 1990, Iraq set fire to more than 500 oil wells; 590 oil wells had their wellhead equipment damaged or destroyed, and more than 80 oil wells suffered such severe damage that crude oil gushed out uncontrolled. As a result of Iraq’s destructive actions, 7 to 9 million barrels of oil were discharged into the Gulf, covering a coastal stretch more than a hundred kilometers long, affecting Saudi Arabia’s desalinated-water production and aquaculture industry, and severely harming large numbers of marine organisms. The ignited oil wells burned for more than half a year, consuming 5 to 6 million barrels of oil day and night, and the large quantities of oil smoke produced were released into the air, exerting an extremely great effect on the environment of Kuwait, the Gulf countries and their neighbors, and even the global environment. Research showed that the oil smoke released into the atmosphere each day could rise to an altitude of 10 kilometers, directly damaging the ozone layer. Large quantities of oil-smoke particles settled to the ground, affecting the growth and development of crops, and polluting water and land; many residents of the affected areas contracted respiratory illnesses. In addition, when Iraq prepared the battlefield within Kuwait, it dug trenches and built sand embankments and earthen walls, extensively destroying the gravel surface covering of the desert, exposing the soil to the action of wind, forming many new sand dunes, and also increasing the frequency of dust storms, causing damage to Kuwait’s environment.

The reason Iraq discharged oil into the Gulf may have been an attempt to interfere with the multinational force’s naval operations and possible landing operations, but in fact the oil slick in the Gulf had little effect on the multinational force’s naval movements. Iraq may also have hoped to disrupt the multinational force’s logistical supply and the lives of Saudi residents by threatening Saudi Arabia’s seawater desalination plants, because both depended on the supply of desalinated water. The chief consideration behind setting fire to the oil wells was to cause the greatest possible damage to Kuwait’s environment and economy, in order to weaken its strength. For this purpose, Iraqi forces used large quantities of explosives on many of Kuwait’s oil wells, in order to ensure that the resulting damage would be difficult to repair, and would create still greater difficulty for firefighting. Iraq’s destruction of Kuwait’s environment caused great difficulty for Kuwait’s postwar reconstruction and the restoration of its ecological environment.

In response to Iraq’s scheme to destroy Kuwait’s environment, the multinational force, led by the United States, adopted a number of military actions to prevent or limit Iraq’s environmental destruction. The multinational force anticipated that Iraq might use oil to harm the environment, destroy the seawater desalination facilities, and disrupt the multinational force’s operations, and accordingly formulated contingency plans in advance. On January 24, 1991, Iraq began discharging oil into the Gulf. The United States attempted to ignite the floating oil near the oil pumping stations to limit its spread, but this had little effect. On January 27, the United States carried out an air strike against the storage-tank manifold upstream of the Al Ahmadi oil pumping station, preventing further oil from flowing into the Gulf. The Saudi Arabian Ministry of Environmental Protection also signed a contract with the United States, under which the United States installed deep-water and shallow-water oil-containment equipment and oil skimmers, in order to reduce the pollution the floating oil caused to the coast, preventing oil from seeping into ports, desalination plants, and nearby industrial areas; the danger the floating oil posed to the cooling and evaporation systems of naval vessels was also eliminated. The United States’ National Oceanic and Atmospheric Administration dispatched specialized personnel who, with the assistance of Coast Guard aircraft, closely monitored the movement of the floating oil at sea. On the basis of precise reports on water currents, naval forces, in the course of their operations, either bypassed the floating oil, or shut down vulnerable systems while passing through the oil slick. Although American forces adopted precautionary measures to overcome the environmental effects caused by Iraq, they were nonetheless affected to a certain degree in the course of military operations. When the multinational force launched its assault on Kuwait, the oil fires and smoke had an unfavorable effect on air support, and the oil discharged into the Gulf also had a certain unfavorable effect on the operation of the desalination plants. After the end of the Gulf War, the United States concluded that the effect of Iraq’s destructive activities on the environment was a matter of great concern to the Department of Defense, and that analyzing the influence of environmental pollution on military operations remained a matter the government gave priority consideration.

The large-scale hazards war causes to the environment are often directly or indirectly related to the developed countries of the world. Since the end of the Second World War, the United States and the Soviet Union, in order to contain their rival and contend for world hegemony, competed in an arms race, taking part directly in wars or manipulating proxy wars, competing in the use of every kind of weapon apart from nuclear weapons in these wars, causing severe destructive consequences for the battlefield environment of the regions where fighting took place.

Chemical weapons, as a kind of weapon of mass destruction, were used on a large scale in the First World War, causing enormous casualties. Chemical weapons were also used in the Second World War, the Korean War, the Vietnam War, and the Iran-Iraq War of the 1980s, and human society and the Earth’s environment suffered calamity as a result. In the arms race of the Cold War period, the United States and the Soviet Union competed to produce and stockpile chemical weapons on a massive scale, becoming the world’s largest possessors of chemical weapons. The United States’ large-scale use of chemical weapons in the Vietnam War caused severe destruction to Vietnam’s ecological environment.

From 1961 to 1973, the Vietnamese people waged a war of national liberation to resist American aggression and achieve national unification. In this war, the United States deployed every kind of modern weapon and equipment short of nuclear weapons, including the large-scale use of chemical weapons. During the war, a total of 78,000 tons of plant-killing agents were used; some regions were sprayed repeatedly, and the actual area contaminated reached 38,000 square kilometers, of which 25,000 square kilometers of contaminated forest land was destroyed, and 13,000 square kilometers of contaminated farmland was destroyed. The residues in the plant-killing agents entered the human body through the natural cycle, giving rise to disease, and causing long-term environmental harm.

Plant-killing agents are a category of chemical compounds used to cause plants to defoliate, wither, or suffer abnormal growth leading to injury and death. In agriculture they are collectively called herbicides, and are divided, according to their mode of action, into two categories: one category, non-selective herbicides, can eliminate all green plants; the other category, selective herbicides, exhibits this selectivity as a choice between monocotyledonous and dicotyledonous plants. Herbicides can cause crops to defoliate and eliminate weeds, but can also cause pollution to the environment. Using plant-killing agents on the battlefield involves using them in excessive quantities in order to cause forests and trees to defoliate, thereby clearing fields of fire and observation, or to destroy crops and damage food production. Forest covers one-third of the land area of southern Vietnam, most of it tropical forest, with dense, luxuriantly growing tree species, favorable for the concealment and survival of Vietnamese military and civilian personnel, and convenient for waging guerrilla warfare making extensive use of the forest. American forces held that forest was an ideal environment for waging guerrilla warfare, and that eliminating or reducing this cover would restrict the activity of guerrilla forces. In addition, the food supply of guerrilla forces relied chiefly on crops grown locally; destroying these crops could reduce the food supply of guerrilla forces, affecting their survival. Extensive use of plant-killing agents, causing trees to defoliate, could improve both vertical and horizontal visibility, exposing the opposing side’s military activity. American forces held that plant-killing agents had major military value, and used them extensively during the war.

From September 3 to October 11, 1962, American forces carried out their first large-scale use of defoliants on the Ca Mau Peninsula. In March 1964, they carried out what was then the largest-scale defoliation operation, over the dense mangrove marshes surrounding the main air route to Saigon, spraying an area of more than 100 square kilometers. In 1969, American forces sprayed defoliants along both sides of Route 19 in central Binh Dinh province, causing the trees to wither completely. Afterward, they used bombs to blow down the tree trunks, and incendiary bombs to burn them, and finally used bulldozers to level the ground on both sides of the road, creating a blank strip devoid of vegetation. American forces attached particular importance to destroying the forest in the border regions between mountains and plains, in order to prevent Vietnamese forces from moving into the plains. American forces also carried out large-scale defoliation operations along the “Ho Chi Minh Trail” that passed through Laos. They carried out defoliation operations against regions where Vietnamese forces might concentrate, and against regions serving as areas of military activity or rear bases, forcing the Vietnamese military and civilian population to evacuate, or facilitating aerial reconnaissance and attack by American forces. American forces also made extensive use of plant-killing agents to destroy crops, reducing food production; spraying plant-killing agents on crops could cause the entire crop to die, bringing great hardship to the lives of the Vietnamese military and civilian population, and also causing poisoning and adverse effects to both people and livestock. American forces also used other chemical weapons in the Vietnam War; more than 1.5 million people were poisoned, and more than 3,000 died, making it the most severe instance, since the First World War, of chemical weapons being used on the battlefield and causing harm to the environment, and it was condemned by the people of the world.

Nuclear weapons are a kind of weapon possessing the effect of mass casualties and destruction. In a war in which nuclear weapons are the principal means of causing injury and destruction, the destructive effect on the environment is unprecedentedly greater than in conventional warfare. Ever since the United States dropped two atomic bombs on Hiroshima and Nagasaki, Japan, the types and quantity of nuclear weapons have undergone still greater development. Nuclear weapons mark the development of war into a new stage. The explosive power of a single powerful atomic bomb exceeds the combined explosive power of all the explosives used in war since the invention of explosives. Nuclear war is a threat to human civilization; the consequences nuclear war might bring about would make the threat other factors pose to the environment seem trivial by comparison. The blast wave and thermal radiation of nuclear weapons have an incomparably enormous destructive effect, and they also release a new lethal substance — ionizing radiation — which will produce important consequences in both time and space.

Since the 1980s, people have gained a deeper understanding of the effects nuclear war might have on the environment. In 1981–1982, the Royal Swedish Academy of Sciences was the first to assess the effects of nuclear war on global society, the economy, and the ecological environment. In 1983, the American scientist Turco and others published “Nuclear Winter: Global Consequences of Multiple Nuclear Explosions” in the American journal Science, first proposing the theory of nuclear winter. In 1985, the International Council of Scientific Unions’ Scientific Committee on Problems of the Environment organized nearly 300 scientists from the United States, the Soviet Union, and more than 30 other countries to conduct an authoritative exploration of the nuclear-winter phenomenon, assessing the effects of nuclear war on climate and on corresponding biological life, and publishing Environmental Consequences of Nuclear War. Since then, many further research results on this subject have appeared. At the nuclear disarmament and arms-control discussions held annually around the world today, the nuclear threat and the question of nuclear winter are among the topics discussed. China has taken part in international nuclear disarmament and arms-control discussions every year since 1985.

The nuclear-winter theory holds that nuclear war would release smoke and dust into the atmosphere, which would absorb large quantities of solar radiation and remain aloft for a period of time, blocking sunlight from reaching the Earth’s surface, thereby causing prolonged cold across a wide area of land; this would severely affect the survival of plants — and of crops in particular — destroying the food production on which humanity depends for its survival. The nuclear-winter theory is a hypothesis, but one with a certain scientific basis; relevant research hypotheses hold that even a limited nuclear war could produce, in its aftermath, a cold spell capable of devastating the plant and animal ecosystem, leaving survivors an environment utterly different from what came before.

Other forms of war, and other weapons of mass destruction, could likewise cause enormous effects on human society and the human environment. Certain fast-acting toxic agents can cause mass death instantaneously; biological warfare could cause the uncontrollable spread of new pathogens, and the development of biotechnology in recent years has increased the likelihood that such lethal weapons might be used. Likewise, once artificial environmental modification is put to use, its consequences would extend beyond the borders of the belligerent countries. In addition, conventional warfare can also cause effects on the environment. The continual firing of artillery and missiles in war, the burning of fuel and propellant, the explosion of various kinds of explosives, aerial bombing, and the use of incendiary weapons, can all cause localized or regional air, water, and ground pollution of varying degree. Large-scale fires often occur in war, and this is especially true in urban combat; the harmful gases produced by fires burning can pollute the air on a massive scale, and such rapidly forming severe atmospheric conditions can cause mass casualties. The use and operation of large weapons and equipment in war can cause severe noise pollution — for example, the high-intensity impulsive noise generated when artillery and rockets are fired can, in a single instance or a few instances, cause acute hearing damage, and prolonged noise can lead to permanent deafness. In addition, the use of laser and microwave weapons and equipment can also create new sources of pollution. National defense engineering works, civil-defense fortifications, submarines, and the like are all a kind of enclosed special environment, generally characterized by high personnel density, comparatively long periods of occupancy, and air that does not circulate readily, and are likewise extremely prone to causing air pollution, thereby affecting the lives and work of personnel.

War invariably forces people to leave their homes and land and become refugees; contemporary warfare likewise forces large numbers of people to leave their homes. There currently exist large numbers of environmental refugees throughout the world. Since entering the 1990s, although the Cold War has ended, the world remains turbulent, with regional conflicts occurring without letup, and the number of refugees worldwide has increased sharply. The refugee problem is one of the serious international problems of our time. The Office of the United Nations High Commissioner for Refugees defines a refugee as “a person who has fled their original place of residence because of war (or persecution).” Postwar local wars have followed one upon another, causing severe destruction to the environment; because the environment is no longer fit for habitation, and survival is threatened, residents are forced to abandon their homes and flee to places where they can survive, thereby creating large numbers of environmental refugees. According to the first World Refugee Report published by the United Nations in 1993, the world had only 1.4 million refugees in 1960; this reached 2.8 million by 1976, 8.2 million by 1980, and 18.2 million by the end of 1992, with a further 24 million people displaced from their homes. At present, more than 10,000 new refugees emerge in the world every day. Of the current distribution of refugees, Asia has 7.2 million, Africa 5.4 million, and Europe 3.6 million. At present, the principal cause of the world’s refugees is not war between states, but rather ethnic conflict within states; internal conflict not only produces large numbers of refugees, but produces still more people displaced from their homes. Well-known instances of refugees include: 3.2 million Palestinian refugees with no home to return to; 750,000 Afghan refugees living in Pakistan; and the 1.5 million refugees caused by the civil war in Yugoslavia and Bosnia-Herzegovina, of whom 250,000 fled to Western Europe seeking asylum, while 1.25 million remain within the territory of the former Yugoslavia. This is the largest wave of refugees in Europe since the Second World War. The refugee problem has already posed a severe challenge to the international community; refugees are mostly concentrated in developing countries, affecting these countries’ economic development, social stability, and environmental protection, while the deterioration of the environment in turn further gives rise to still more refugees.

Since ancient times, human history has been a history of ceaseless struggle for survival. In the course of struggling against nature, natural disasters, war, and disease have always accompanied humanity. As the scale of humanity’s development and use of nature has grown ever greater, the factors threatening human survival have likewise continually increased. The waste and destruction of environmental resources, the deterioration of the surrounding environment, population explosion, and conflict further give rise to a deep and extensive environmental crisis, posing an enormous threat to national security and the development of human society. In the Middle East, Asia, and parts of Africa, environmental pressure has already become one of the causes of war and armed conflict.



Section 2 Environmental Warfare

Environmental warfare is a means of combat that applies, for military purposes, the energy produced by artificially altering the state of the environment; it is also called geophysical warfare. It refers to military action that makes use of physical, chemical, biological, and mechanical means to destructively alter geographical-environmental factors; its content chiefly includes creating rainstorms, floods, landslides, debris flows, earthquakes, and tsunamis, burning vegetation, creating and dispersing clouds and fog, altering the electromagnetic properties of the atmosphere, and destroying the ozone layer, among other things. Its purpose is to create conditions of combat favorable to oneself and unfavorable to the enemy, weakening the enemy’s combat capability, so as to alter the balance of forces and influence the course of the war and of operations.

The theory and practice of using altered environmental conditions to influence the course of operations has existed since ancient times. In ancient warfare, military strategists often made use of water-based attack or fire-based attack as a means of combat, and summarized this experience in theory as well. Sunzi’s Art of War, among its thirteen chapters, has a chapter devoted specifically to “Attack by Fire,” discussing the method of using fire to assist an attack and achieve victory, and pointing out that carrying out a fire attack requires certain conditions, with particular attention to be paid to environmental factors such as weather timing. Fire attack was a powerful means of destruction in ancient times — as the saying goes, “Of the five weapons, fire is the fiercest” — and it was therefore given importance by military strategists. As early as the Warring States period, China already had examples of using fire to burn grassland in combat; setting fire to forests and grasslands created an extensive fire barrier, used to delay the enemy’s movement and to injure the enemy’s personnel and weapons. The famous historical battles of Red Cliffs and Yiling, among others, were examples of victory achieved through environmental fire attack. Ever since the emergence of firearms, fire attack has developed still further. Water attack was likewise a commonly used method of combat in ancient warfare — for example, The Art of War contains the statement that “water can be used to cut off.” In order to delay the enemy’s action, examples of using rivers, lakes, and other features to create flooded areas and muddy terrain that affected the course of operations are not uncommon. In both world wars, the use of water and fire to alter the environment as a means of combat increased rather than decreased, and was able to achieve effects that ordinary weapons could not. During the Second World War, the United States used incendiary bombs and atomic bombs to attack Japan’s major cities; fire and other environmental disasters caused enormous losses to the lives and property of the Japanese population. In the Korean War, the American air force carried out large-scale bombing of Korea’s reservoirs and farmland irrigation water-conservancy systems, causing reservoir dams to breach and flood waters to inundate the land, destroying roads and bridges, cutting off power supply, and reducing agricultural production, creating difficulty for the food supply, and adversely affecting industrial and agricultural production and wartime transportation.

After the end of the Second World War, some Western countries attached importance to research on environmental warfare, establishing specialized research institutions to study various techniques for altering the environment. With the development of science and technology, the technical means for altering the environment have grown ever more diverse. The targets of environmental warfare that could lead to catastrophic environmental alteration could include celestial bodies or space, the atmosphere, the ocean, the Earth’s crust, and living organisms. The principal form of environmental warfare currently under broad discussion is weather warfare. Environmental warfare can severely harm the war-making capacity and social development of both belligerents; its consequences are difficult to predict or control, and its influence cannot possibly be confined to a military zone or to the belligerent countries, and could severely affect other countries and even the entire globe.

Research and implementation of environmental warfare abroad are conducted under conditions of secrecy; some work in this field remains at the research and experimental stage, but has already displayed enormous potential. The questions currently raised concerning environmental warfare touch on political, military, economic, scientific-technological, and environmental aspects, among others, and have thereby drawn the attention of relevant departments and the public in countries throughout the world. In 1977, the Indian scientist Sethna’s book Weather Weapons systematically expounded on the technical aspects of the possible military application of artificially influencing the weather, and also explored the profound influence the emergence of weather weapons might bring to theories of war. In 1984, the Swedish International Peace Research Institute published a work by Professor Westing, a senior researcher at the Hampshire College in the United States, titled Environmental Warfare: A Technical, Legal and Policy Appraisal. This work outlined the various technical possibilities for altering the environment for military purposes, focusing on reviewing techniques for damaging the atmosphere and for damaging geological structures — that is, the potential possibilities of weather warfare and geophysical warfare. The development of modern science and technology has already given these environmental-warfare technologies greater practical significance — for example, creating rain, snow, hail, or typhoons; creating earthquakes, tsunamis, floods, or the melting of polar ice, and the like. In war, attacking nuclear installations such as nuclear bases and nuclear power plants, and oil wells and oil tankers, destroying large reservoirs and hydroelectric power stations, and attacking the chemical industry, can all give rise to large-scale environmental destruction and pollution, and even global environmental hazards and long-term ecological effects, and all of these can be regarded as the practical basis of environmental warfare. The theoretical basis of environmental warfare is the “trigger effect” — that is, applying a comparatively small amount of energy to a specific environment can induce an enormous natural force. Faults exist within the Earth’s crust; releasing them with the aid of a certain amount of energy can cause a destructive earthquake. Carrying out a deep-water nuclear explosion in offshore waters can trigger a powerful tidal wave or tsunami, destroying the enemy’s harbor facilities and impeding the enemy’s coastal transportation and fleet mobility. Artificially generating lightning can cause forest fires, destroying the enemy’s military installations, and so on.

Weather warfare is a principal component of environmental warfare, and has already been applied in combat. It refers to combat action that uses the technique of artificially influencing the weather as a weapon, aiming to create conditions unfavorable to the enemy and favorable weather conditions to oneself, in order to achieve one’s anticipated military goals. War is always conducted under given weather conditions; “calling forth the wind and summoning the rain” has long been an aspiration of humanity, and a subject to which people throughout the ages have devoted their efforts. With the growth in the scale of war and the development of science and technology, people are no longer satisfied with simply making use of natural weather, but seek by every means to use science and technology to influence the weather. The science and technology of artificially influencing weather arose in the late 1940s; during the Second World War, British military airfields once used heating devices to disperse fog, ensuring that aircraft could take off and operate, and the American Fifth Army also created fog over the Volturno River in Italy, covering the completion of a river-crossing operation by its troops.

The artificial rainmaking activity American forces carried out during the Vietnam War is regarded as an early instance of conducting weather warfare. From 1966 onward, American forces secretly carried out artificial rainmaking on the Vietnamese battlefield for as long as seven years, attempting to disrupt transportation and create difficulty for the mobility and logistical resupply of the People’s Army of Vietnam. The entire process was divided into two stages: trial and actual operations. The trial stage was called “Project Popeye.” It was carried out in 1966 within the southern section of the Annamite Range in Laos, a mountainous region at an elevation of more than 2,200 meters, with infiltration routes running crisscross from north to south. This region lies within a monsoon zone; from November to March of the following year, the northeast wind blows and the climate is dry, while from April to October the southwest wind blows, and this is the rainy season. Whenever it rained, the primitive road surfaces would turn to mud. The trial program was intended to find a way to assess the feasibility of using artificial rainmaking operations to appropriately extend the period of peak rainfall. The actual operational stage took place during the rainy season each year from 1967 to 1972, within the narrow, elongated zone where Laos, Vietnam, and Cambodia meet.

In 1966, the United States Department of Defense’s Advanced Research Projects Agency, with the support of the National Academy of Sciences, proposed using artificial rainmaking in Southeast Asia to disrupt the logistical transport of North Vietnam along the Ho Chi Minh Trail. In October of that year, seeding trials were first carried out in an elongated salient area of Laos. The commander of the American Pacific theater reported the results of the trial to the Department of Defense, concluding that the method of artificially influencing clouds could be used to create more rainfall along Vietnam’s infiltration routes. In February 1967, the American Joint Chiefs of Staff, with the approval of President Johnson, moved the artificial rainmaking program from the trial stage to the operational stage. Beginning on March 20 of that year, it was put into operational use; the area of operations was in Laos, Cambodia, and the regions adjoining southern and northern Vietnam, and thereafter seeding operations were carried out every year during the southwest monsoon rainy season. Over these six years, from 1967 to 1972, more than 2,600 artificial rainmaking sorties were flown, seeding more than 47,000 silver iodide smoke canisters into the clouds, at a cost of 21.6 million dollars. On July 3, 1972, the American New York Times reported that the most recent instance of artificial rainmaking was intended to obstruct the movement of North Vietnamese forces. Many people held that this program had succeeded in causing the Ho Chi Minh Trail to become muddy and its transportation lines to flood. The method of artificially influencing the weather was also used to alter weather conditions in order to facilitate bombing missions. This report confirmed that American forces were using the means of artificially influencing the weather for military purposes in Indochina. But the question of the effectiveness of the artificial rainmaking proved difficult to assess quantitatively; the estimate of the United States Department of Defense’s Defense Intelligence Agency was that artificial rainmaking increased rainfall by 30 percent within a small area, but it was believed that this estimate might be too high.

Weather warfare relies chiefly on artificially influencing the atmosphere. Given that the American forces’ artificial rainmaking program in the Vietnam War achieved a certain effect, since the 1970s some Western countries have put forward the concept of using artificially altered atmospheric conditions as weather weapons for conducting weather warfare, and have carried out corresponding research and experimental work. With advances in cloud and precipitation physics and in artificial seeding technology, the scale of experiments in artificially influencing the weather applied to military ends has grown ever larger, and the projects involved ever more numerous.

Short-term changes and long-term shifts in the state of the Earth’s atmosphere are chiefly influenced by changes at the base of the atmosphere and by surface factors. The principal difficulty of artificially influencing the weather lies in the fact that the energy of natural weather processes is extremely great, far exceeding what humanity can control and direct. But under certain natural conditions, adding only a small quantity of substance or energy to a cloud can alter the cloud’s physical state, achieving the aim of artificially influencing the weather. The substances at the base of the atmosphere consist chiefly of gases, aerosol particles, and water; altering their composition or concentration will bring about important meteorological changes. As water vapor rises with the air, it gradually cools and forms clouds, condensing into a supercooled liquid on aerosol particles in the atmosphere, and then, under suitable conditions, forms rain, snow, hail, fog, and the like. It has now been confirmed, in both theory and experiment, that artificial ice-nucleation methods can be used to influence the meteorological changes controlling the formation of various kinds of cloud — for example, using the artificial ice-nucleation method in clouds of a suitable character can increase rainfall by 0 to 20 percent; can eliminate dense fog; and using artificial ice-nucleation seeding within clouds at specific locations detected by radar can create hail or suppress the formation of hail. These methods of using modern technology to control wind and rain are the forms of weather warfare of greatest practical significance.

Among the military concepts for artificially influencing the weather, research has also been conducted on the military application of artificially inducing drought, artificially guiding typhoons, artificially controlling lightning, artificially melting polar ice, artificially altering climate, and artificially inducing tsunamis and earthquakes. But viewed from the current level of scientific and technological development, artificially influencing the atmosphere in order to make weather and climate change according to human wishes remains, in its scope of influence, ultimately local, and its effects are likewise limited. Although the technology of artificially altering the environment remains at the exploratory stage, it has already become one of the elements of the arms race among the major powers, drawing the attention of countries around the world. Many international organizations have used a variety of forums to condemn environmental warfare, calling for effective measures to halt actions that alter the state of the environment for military purposes. On December 10, 1976, the UN General Assembly adopted the “Convention on the Prohibition of Military or Any Other Hostile Use of Environmental Modification Techniques.” People have already taken note of the disastrous consequences of environmental warfare, and the world public has already been actively working to eliminate the possibility of environmental warfare occurring; but although an international convention has been signed to prevent the use of environment-destroying techniques as a means of war, in order to thoroughly eliminate the potential for environmental warfare, people must still remain vigilant and continue their efforts.



Section 3 The Influence of Military Activity in Peacetime on the Environment

In peacetime, military activity likewise has a considerable influence on the environment. This is especially true of the arms race among the superpowers, which is an obstacle to social development; it consumes large quantities of scarce strategic materials, and occupies a great quantity of environmental resources. The enormous military-industrial complex and nuclear testing cause direct and indirect destruction to the environment. An article in the Swiss journal Ecology in May 1991 held that the armed forces of the entire world, and the industries on which they depend, are an important cause of global environmental deterioration. With the development of military technology and of industrial facilities such as chemical plants, nuclear plants, oil wells, and dams, the likelihood of sudden disasters occurring in peacetime, and of environmental warfare occurring in wartime, has increased greatly.

In order to maintain combat readiness for war preparation and to respond to sudden incidents, armed forces consume large quantities of fuel. It is estimated internationally that the petroleum and resources used by military departments worldwide account for roughly 3 to 4 percent of total world consumption. The non-fuel minerals consumed by armed forces are also considerable in quantity, with steel consumption accounting for roughly 1 percent of total world consumption. The use by armed forces of other minerals with strategic significance generally accounts for 5 to 15 percent of global consumption. In high-technology weapons, the proportion of certain minerals used can reach as high as 40 percent. The aluminum, nickel, and platinum used worldwide for military purposes exceed the demand of the entire Third World for these minerals. In addition, 0.5 to 1 percent of the world’s land is used for military purposes, and when the land occupied by military industry is added, this proportion is even higher. Westing, a scientist who specializes in research on the environment and war, holds that roughly 6 percent of the gross national product of countries around the world is used for military spending, that at least 6 to 10 percent of global atmospheric pollution factors are caused by military action, and that activity related to the military bears 10 to 30 percent of the responsibility for the deterioration of the global environment. The armed forces of the entire world are the largest producers of hazardous chemical waste and nuclear waste. From 1945 to 1989, more than 1,800 nuclear bombs were detonated at more than 35 locations around the world, of which roughly one-quarter were tested in the atmosphere. One-third of the United States’ underground nuclear tests resulted in radiation leaks, and the proportion for France and the Soviet Union was even higher. From 1950 to 1988, the United States, the Soviet Union, and Britain together experienced more than 230 nuclear weapons accidents.

The United States, as a superpower, has produced large quantities of conventional and nuclear weapons, causing severe pollution to many parts of the country. The United States government has established 94 nuclear sites across 19 states. The United States Department of Energy possesses 17 major nuclear-weapons factories and laboratories across 12 states; these 17 nuclear-weapons production bases have roughly 3,000 contaminated sites; there are more than 6,000 toxic waste dumps across 600 military installations in the United States; and 7,200 sites formerly belonging to the Department of Defense have already become severely contaminated areas. The hazardous substances released from these contaminated sites have already posed a serious threat to United States territory. For example, the Fernald nuclear-weapons plant in Ohio has, since 1951, successively discharged large quantities of uranium into the air and water during its production process. In addition, the plant’s underground storage tanks hold large quantities of radioactive material and other toxic waste, which has already leaked and contaminated the groundwater around the plant, rendering the water source in this region unusable. Other Department of Defense facilities in the United States have already contaminated the water-supply catchment areas of many cities. Testing has shown that the groundwater at the Picatinny Arsenal in New Jersey contains carcinogenic substances at a level 5,000 times the safety standard set by the Environmental Protection Agency, while the groundwater at the Lake City Army Ammunition Plant near Independence, Missouri, contains carcinogenic contaminants at a level 20,000 times the safety standard. United States military installations have, over many years, caused severe military pollution not only domestically, but have also continually dumped toxic waste at overseas military installations, causing pollution to the local environment.

Military pollution in the United States has threatened the health of the public, and has already caused many residents to feel uneasy and to voice opposition; many civic groups have called on the government to clean up the pollution as quickly as possible. In 1989, the governors of three of the twelve states with major nuclear-weapons plants — including Colorado — traveled to Washington to call on the federal government to take action to clean up military pollution. But the work of cleaning up military pollution is extremely complex; the United States holds that this will be one of the largest, most difficult, and most expensive tasks in restoring its ecological environment, and that the technical challenge it presents is no less than that of the moon-landing program or the space-shuttle program. The United States Department of Energy estimates that cleaning up military pollution will require 30 to 60 years, and that some locations cannot be cleaned up at all. For this reason, the problem of military pollution surrounding the United States will continue to exist for a long time to come.

An article by the Russian military has pointed out that the activities of armed forces in peacetime likewise cause severe pollution to the natural environment. This chiefly concerns the research, testing, storage, transport, use, destruction, and burial of various kinds of weapons and equipment. More than 1,800 nuclear bombs have been detonated at 35 test sites worldwide, one-quarter of them exploded above ground, producing harmful consequences for natural conditions and for residents. In military exercise areas, the soil, water, and air all suffer pollution; the Soviet Union’s forces stationed in Eastern Europe caused adverse effects on the natural environment of their garrison areas.

The Soviet Union was a great nuclear power of the world, possessing large quantities of nuclear weapons and nuclear-weapons manufacturing plants, and nuclear waste continues, to this day, to threaten the environment. At Russia’s Chelyabinsk-65 weapons plant, tens of thousands of tons of radioactive waste have caused extremely severe nuclear contamination of the Techa River, which flows through the Ural Mountains region, and residents who used the river’s water have contracted radiation sickness. In 1957, a metal container holding liquid radioactive waste at this plant exploded, scattering toxic radioactive material over an area of several thousand square kilometers; thirty-five years later, the level of radiation there remains 85 times the normal standard. Russian experts state that, in total, the Chelyabinsk-65 weapons plant has contaminated 28,000 square kilometers of land, and has exposed more than 430,000 people to radiation exceeding normal standards. At the Semipalatinsk Test Site in Kazakhstan, a total of 467 nuclear explosions were conducted; the wind carried nuclear radiation northward, contaminating farmland in the Altai region, and the 500,000 people living around the test site received a degree of radiation exposure. The Soviet nuclear fleet frequently dumped radioactive waste into the sea, and at least a dozen or more damaged submarine reactors were thrown into the ocean. According to a report released by Greenpeace on April 2, 1993, concerning the Russian government, between 1966 and 1991 the Soviet Union dumped a total of 18 reactors and 13,150 containers holding radioactive waste into the Kara Sea and Barents Sea in the north, as well as into the Sea of Japan. In 1993, the Japanese press expressed dissatisfaction with the Soviet Union’s dumping of nuclear waste into the Sea of Japan. Even the Soviet Union’s great cities were not spared; an old vessel fully loaded with nuclear waste sank to the bottom of Lake Ladoga near St. Petersburg, and small quantities of radioactive fallout have already been detected, contaminating the ground. Russia is presently working to resolve the problem of nuclear waste and the tons of enriched uranium and plutonium from dismantled nuclear warheads, but it will still take a considerable period of time before the contamination can be thoroughly cleaned up.

In modern warfare, nuclear bases and nuclear plants are both important military targets for attack; using conventional weapons to strike nuclear targets will inevitably be accompanied by sudden-onset nuclear contamination. Even in non-nuclear warfare, if firepower strikes are carried out against chemical-industry enterprises, this can likewise give rise to severe chemical accidents. Attacks on targets such as industrial centers, cities, oil fields, and power plants can likewise cause severe environmental disaster. Once a sudden accident occurs, the armed forces are the main force for emergency rescue and disaster relief. The nuclear accident that occurred at the Soviet Union’s Chernobyl nuclear power plant caused major pollution to the environment, and its effects persist to this day.

The Chernobyl nuclear power plant is located in the forested region of Belarus and Ukraine, near the Pripyat River. In 1986, 49,000 people lived in Pripyat, within the 3-kilometer exclusion zone around the plant, and 12,500 people lived in the regional center of Chernobyl, 15 kilometers southeast of the plant. At the beginning of 1986, the Chernobyl plant had four reactors in operation, with two more under construction. On April 26, 1986, Reactor No. 4 suffered the most severe accident in the history of nuclear power plants. The accident was caused by a violation of operating procedures that led to a meltdown of the reactor core, triggering a chemical explosion. This nuclear accident released roughly 50 million curies of radioactive material into the environment, accounting for 3 to 5 percent of the total nuclear fuel. Within 150 to 300 kilometers downwind and crosswind of the accident site, many scattered contaminated zones were discovered. The accident caused 33 deaths, most of them firefighters who took part in fighting the fire, and a further more than 200 people taking part in the rescue effort suffered radiation injuries of varying degree. After the accident, rescue work involved a total of 600,000 people, of whom 380,000 were military personnel; on the day after the accident, 1,300 vehicles were mobilized, forming a convoy 20 kilometers long, which took 33 hours to completely evacuate the 40,000 residents of Pripyat; the 150,000 residents within a 30-kilometer radius were entirely evacuated within twelve weeks.

The Chernobyl nuclear accident caused extremely severe damage to the environment. The area surrounding the plant suffered extensive, long-lasting contamination. The directly contaminated area reached 700 square kilometers, and radioactive dust spread to 15 countries within ten days. The forest surrounding the plant, being severely contaminated, itself became a secondary source of radiation; in order to overcome this secondary contamination, the forest was entirely felled, and buried in deep pits. After the accident, birds of every kind flew away. The town of Pripyat was abandoned, and the land within a 30-kilometer radius of the site lay barren, with no one to farm it; hundreds of severely contaminated vehicles and bulldozers were gathered together and abandoned, with personnel unable to approach them. Farmyards grew wild with weeds and shrub thickets. The air, vegetation, soil, crops, roads, and buildings near the power plant all suffered contamination, and it was not until two years later that any change occurred. The long-term environmental effects caused by this accident are still under study, and remain a matter of concern to the world today. Following the accident, more than 600 delegations from various countries went to the Chernobyl nuclear power plant to inspect and observe.

After the Chernobyl plant accident, the entire region was placed under control, resembling a state of war. At the same time, efforts on a scale comparable to a large-scale military operation were needed to control the environmental hazard. Thirty countries in the world today use nuclear power for electricity generation, and have already produced thousands of tons of used nuclear fuel and high-concentration waste. But the problem of nuclear waste disposal remains unresolved. The practice of some large countries of dumping nuclear waste into the ocean and disposing of it on the territory of small, poor countries has met with public opposition. Because nuclear contamination has cross-border environmental effects, how to deal with the environmental hazard of nuclear contamination has already drawn the particular attention of the world public.

Because the harm the global environmental problem poses to human survival has grown ever more prominent, the United Nations and many countries throughout the world are seeking, by various means, to resolve this serious problem. The armed forces, too, have actively taken part in resolving problems in this area; in 1993, Russia formally renamed its army’s chemical troops the “Radiation, Chemical, and Biological Defense Troops.” In peacetime, their task is to eliminate the consequences of accidents at industrial facilities similar to the Chernobyl nuclear power plant, destroying chemical weapons in accordance with international treaties.

The armed forces possess the capacity to organize and mobilize rapidly under complex, even dangerous, conditions to resolve every kind of difficulty, and, once equipped with the necessary knowledge and means of environmental protection, are fully capable of undertaking the mission of protecting the environment. At the initiative of the Swedish public and civic groups, Sweden is organizing the world’s first “Green Soldier Corps,” to carry out environmental-protection tasks. One regiment of the Swedish army will be reorganized into a “Green Regiment,” and once equipped with various kinds of new environmental-protection equipment and materiel, will take up this mission. Its specific tasks are: restoring contaminated soil to fertility, planting trees and forests, purifying reservoirs and water sources, carrying out environmental-protection work in areas contaminated by nuclear, biological, or chemical agents, and actively carrying out preventive work in areas not yet contaminated. This regiment will be deployed in the city of Kristianstad.

Most of the world’s people have come to recognize that saving the Earth, and preventing and halting the deterioration of the environment, is to save humanity itself and its descendants. The environmental-protection movement has already become a worldwide movement. Many statesmen, scientists, and people of vision within international organizations and the governments of various countries have come to feel keenly that the environmental problem is a severe challenge facing humanity, and that, without resolving this problem, the progress of human civilization will be impeded. In June 1991, a ministerial-level meeting of developing countries on environment and development was held in Beijing, adopting the “Beijing Declaration” on the environmental problem. On June 3, 1992, representatives from more than 170 countries and regions, along with 102 heads of state and government, took part in the United Nations Conference on Environment and Development held in Brazil, marking the entry of the worldwide environmental-protection movement into a new stage. Military strategists have likewise come to recognize that the environmental problem is closely bound up with national security interests; a country’s armed forces, whether in peacetime or wartime, in defending their national territory, must also protect the environment on which they depend for survival. And the military high technology developed for military purposes can also make a contribution to improving the ecological environment and to the rational use of resources. China is a developing socialist country, and the Chinese armed forces have made positive and important contributions to protecting the environment through emergency rescue and disaster relief, greening the motherland, and supporting national economic and local construction.

The environmental problem has already become a world problem of far-reaching influence, and has also exerted an influence on the military domain; many organizations and institutions throughout the world have carried out research on questions of military environmental affairs. In 1985, the United Nations Environment Programme and the Stockholm International Peace Research Institute jointly completed a research project titled “Military Activity and the Human Environment,” and the researchers held that the concept of international security should be broadened; ultimately, any concept of international security ought to be founded on the relationship between humanity and the environment. At the end of 1992, then United States Vice President Al Gore published Earth in the Balance, holding that global environmental pollution is the genuine strategic threat that must be confronted today. The World Commission on Environment and Development pointed out, in its report Our Common Future, that a deep and extensive environmental crisis poses a threat to the security, and even the survival, of nations, a threat potentially greater than that posed by a well-armed, hostile neighboring state eyeing one another with hostility. In parts of Latin America, Asia, the Middle East, and Africa, environmental degradation is already becoming one of the roots of political unrest and international tension.

China attaches great importance to the environmental problem, treating environmental protection as a basic national policy; in light of China’s national conditions, our country has formulated a series of guidelines, policies, and measures for environmental protection, and is implementing them in a planned way. The question of military environmental affairs has likewise drawn the attention of the relevant departments, which have begun research work in this area.





Chapter 13 Military Medical Geography

Military medical geography is one of the branch disciplines of military geography, and is also a component part of military medicine. Its object of study is the influence of the geographical environment on the disease and health status of military personnel and on medical service. Modern warfare touches on a vast geographical space; certain special natural environments — such as mountainous terrain, tropical mountain-and-jungle terrain, polar regions, plateau regions, desert regions, the ocean, islands, and regions of severe cold or heat — can give rise to large numbers of sick and wounded personnel in an army, weakening a unit’s combat effectiveness, and in severe cases can affect the course and outcome of a war. Revealing the basic characteristics of the military-medical-geographic environment, making targeted use of and improving the geographical environment, safeguarding the physical health of military personnel, and thereby maintaining a unit’s combat effectiveness, is the research task of military medical geography, and carries important theoretical and practical significance for preparing for war and for directing war.


Section 1 Introduction to Military Medical Geography

Humanity recognized very early on that there is a certain relationship between the geographical environment and disease. More than 2,000 years ago, China’s Yellow Emperor’s Inner Canon already contained discussions of how different environments give rise to different diseases. Hippocrates of ancient Greece, in his work On Airs, Waters, and Places, expounded on the important influence of the environment on human health. Shen Kuo of the Song dynasty, in his Dream Pool Essays, proposed that climatic change, or regional differences in climate, are linked to disease. In the history of war, examples of disease-related attrition affecting the course and outcome of a war are too numerous to list. In the Battle of Red Cliffs during the Three Kingdoms period, Cao Cao’s defeat was directly related to the fact that his soldiers were unaccustomed to the geographical environment of the Yangtze basin, contracting disease and suffering from malnutrition, which led to more than half his forces dying or being wounded. In 1817, when a British expeditionary force invaded India, out of 18,000 soldiers, 13,000 died from cholera alone, after drinking water from the Ganges contaminated with cholera bacteria. Before the 19th century, in the absence of effective methods for preventing infectious disease, wars were frequently affected by the spread of epidemics, affecting the completion of military tasks.

The health of soldiers is an important factor making up combat effectiveness; since ancient times, people have used the phrase “strong soldiers and sturdy horses” to describe an army of formidable fighting power. But at a time when people were still unable to control disease, an army’s combat effectiveness was often endangered by the spread of epidemic disease. During the First World War, typhoid fever spread widely among the armed forces; large numbers of officers and men in the French, German, and Russian armies contracted typhoid, and the number of men lost to typhoid alone exceeded the number of combat casualties, severely weakening the combat effectiveness of these forces. During the Second World War, American forces deployed in the Southwest Pacific region saw more than 500,000 cases of malaria within a single year, and the number of personnel lost to disease was five times the number lost to combat. In 1944, when the Japanese army invaded India in the Imphal campaign, it disregarded the influence of the local tropical jungle environment, and, lacking reliable medical support, saw infectious disease spread rapidly; in this operation, of 100,000 Japanese troops, more than 30,000 died and 45,000 fell ill, causing severe non-combat attrition, and becoming one of the reasons for Japan’s defeat. In the early 20th century, with the development of medicine and science and technology, vaccines for smallpox, cholera, and typhoid had already come into broad use, and quinine had also become available for the prevention and treatment of malaria, but infectious disease in war remained far from rare, and the health of military personnel in war continued to be affected by the geographical environment of the battlefield. The influence of disease on a unit’s combat effectiveness drew people’s attention. After the war, modern military medical geography emerged, studying and exploring the relationship among the geographical environment, the health and sanitary condition of military personnel, and medical service, providing a basis for preventing certain diseases that troops might encounter in combat.

In the practice of China’s revolutionary war, our army, in order to preserve the effective strength of its forces, carried out disease-prevention and treatment work suited to local conditions, in light of the geographical environment and objective conditions at the time. In order to prevent disease in a targeted way, as early as the Agrarian Revolutionary War period, our army had already conducted military-medical-geographic surveys in the base areas, understanding the geographic distribution of relevant diseases, in order to organize effective sanitary support measures.

Mao Zedong, throughout the practice of guiding China’s revolutionary war, always attached importance to the influence of disease on the physical health of military personnel. The Autumn Harvest Uprising forces he led once had more than 95 percent of personnel afflicted with malaria, which had a great effect on the unit’s combat effectiveness. At the time, the armed insurrectionary forces were situated in mountainous rural areas with poor transportation and severe poverty, where all manner of diseases spread severely. They also marched and fought frequently, and the number of sick and wounded personnel was large. “Every time we fought a battle, there would be a batch of wounded. Because of inadequate nutrition, exposure to cold, and other causes, large numbers of officers and men fell ill. Hospitals were set up in the mountains, treatment employed both Chinese and Western methods, and both doctors and medicine were in short supply.” (Selected Works of Mao Zedong, Vol. 1, p. 65.) Under conditions where material resources were extremely scarce, the military and civilian population of the base areas thought of every possible means, making use of every condition that could be made use of, obtaining materials locally, and using Chinese herbal medicine produced in the mountains to treat illness. At the same time, they surveyed the geographical environment and carried out sanitary disease-prevention work. In order to improve water sources and ensure good sanitation, Mao Zedong once personally led officers and men in digging wells for the base-area population, cleaning up sanitation, and improving living conditions, eliminating factors unfavorable to health that gave rise to disease.

In directing operations, Mao Zedong took military-medical-geographic conditions into account as one of the factors in formulating operational plans. In October 1949, in directing operations in the Yunnan region, he pointed out: “According to those with experience, the road from Baise into Yunnan is plagued by malignant malaria, which is unfavorable for marching. For this reason, after resolving the Guangxi question, Chen Geng’s units should prepare to enter Yunnan via the Liuzhou-Guiyang road, rather than necessarily taking the Baise route.” In directing the War to Resist America and Aid Korea, on the basis of the actual situation in which our forces suffered a great many cases of frostbite affecting combat effectiveness during the second campaign, he pointed out: “Because of the cold climate, inadequate provisions, and intense fighting, our losses reached as many as forty thousand men, a matter the Central Committee has thought of with great concern. In order to restore vigor and rest and refit in preparation for further battle, I propose that this army group, once current operations are fully concluded, be moved back in its entirety to the Northeast, replenished with new soldiers, and given a rest and reorganization period of two to three months, before being sent back into action in Korea.” (Mao Zedong’s Selected Military Writings, internal edition, p. 682.) When American forces, having suffered severe blows from the Chinese and Korean forces on the battlefield, carried out large-scale germ warfare in northern Korea and Northeast China in early 1952, attempting to trigger the spread of epidemic disease among the Chinese and Korean military and civilian population and thereby weaken our combat effectiveness, Mao Zedong, in order to defeat this American scheme, issued the call: “Mobilize, pay attention to hygiene, reduce disease, raise the level of health, and defeat the enemy’s germ warfare.” A broad, mass-based sanitary movement against germ warfare was launched, adopting a series of preventive measures, and ensuring victory in the struggle against germ warfare.

China’s territory is vast, its geographical environment complex, and natural-focus diseases comparatively numerous; wartime sanitary disease-prevention work must fully take into account the geographical characteristics of the area of operations, and only by adopting targeted medical support measures can the goal of consolidating and raising a unit’s combat effectiveness be achieved. The medical support measures for several of our army’s self-defense counterattack operations since the founding of the People’s Republic have all fully taken into account the medical-geographic characteristics of the area of operations. For example, in the Zhenbao Island operation, emphasis was placed on preventing frostbite and lice-borne infectious disease; in the self-defense counterattack against Vietnam, emphasis was placed on preventing malaria and intestinal infectious diseases, which played a very good role in consolidating and raising a unit’s combat effectiveness. In recent years, the relevant departments have also focused their research on the influence of the medical-geographic environment of China and its surrounding regions on future warfare.

The content studied by military medical geography can be summarized under the following five headings:

Disease geography. This chiefly studies the complex relationship between the outbreak of disease among military personnel and the geographical environment, and in particular the causal connections between them. This is the traditional field of research in military medical geography. In its early period, disease geography focused chiefly on the relationship between infectious disease and the geographical environment. With the development of production and science and the rise in sanitary standards, infectious disease has, in many countries and armed forces, been essentially brought under control, while certain specific diseases occurring in special geographical environments have become an important subject of research in disease geography — for example, research on diseases peculiar to mountain-and-jungle terrain, high mountains, deserts, severe cold, and tropical regions.

Regional military medical geography. This chiefly studies the influence of the geographical environment of a country or theater on the disease and health of military personnel, carrying out a comprehensive military-medical-geographic evaluation of a country’s theaters and military regions, providing a basic foundation for the sanitary construction of the armed forces, for wartime medical mobilization, for formulating medical support plans, and for the deployment of the medical evacuation system.

Military medical geographic cartography. This chiefly includes four aspects of content: first, background maps of the environment closely related to personnel health, such as landforms, climate, water quality, food and nutrition, and natural disease foci; second, maps reflecting the geographic epidemiological characteristics of various human diseases, such as distribution maps of infectious and endemic diseases; third, maps reflecting the layout of military and local medical facilities; and fourth, military-geographic maps. Military medical geographic maps can indicate the epidemiological characteristics — in space, time, and population — of the various diseases that endanger the health of military personnel, as well as the characteristics of the environmental background in which they occur. In wartime, they provide background material for the army to guard against certain diseases it may encounter, and are important scientific data for organizing and carrying out the health care and disease prevention and treatment of military personnel.

Naval medical geography. Naval medical geography is the discipline that studies the influence of the marine geographical environment on the health of naval personnel, and organizes the sanitary epidemic prevention, medical rescue, and medical support of vessels and unit personnel. It serves to fully make use of and improve the marine geographical environment, to consolidate the health of naval personnel, and to ensure the smooth completion of various military tasks, providing a basis for the naval medical-support departments.

Air force medical geography. This chiefly studies the influence of the geographical environment on the health of air force personnel and on air force medical support measures. Solar radiation, temperature, humidity, air pressure, air composition, and complex meteorological conditions within the atmospheric environment can all have an effect on aviation personnel. Airborne troops penetrating deep behind enemy lines to fight, or making an airborne landing for emergency rescue and disaster relief, will encounter all manner of complex geographical environments — such as mountains, forests, deserts, and oceans, sparsely populated places, and even landing within enemy-held territory — where the environment for survival is harsh, creating many difficulties for the survival and rescue of flight personnel. Research in air force medical geography can provide a basis for the air force’s medical-support departments to do good work in sanitary epidemic prevention, disease prevention, and maintaining a unit’s combat effectiveness.

In order to ascertain the influence of the geographical environment on the health of military personnel, on sanitary conditions, and on the use of medical-support strength, it is necessary for the medical-support departments of the armed forces to carry out, in peacetime, a comprehensive survey of the military medical geography of anticipated theaters of operation, so that in wartime, a unit’s sanitary epidemic-prevention work can be organized in a targeted way, and medical-support strength used rationally.

Military-medical-geographic survey is a complex and arduous task, generally carried out by a joint survey team composed of the medical-support leadership organs, research personnel, and personnel from the relevant departments of the garrison forces in the region under survey. The survey process can generally be divided into a preparatory stage, a survey stage, and a compilation-and-review stage. The final results should take the form of a military medical geography report or monograph, to be provided for use by the relevant leadership departments of the General Staff and theater commands, as well as by scientific research and teaching units.

Military-medical-geographic survey focuses on diseases that have a comparatively great influence on medical support and on the health of military personnel. In particular, the geographical environment of regions that may become future battlefields, and important strategic directions, should undergo a comprehensive and systematic survey. The principal content to be surveyed should include the geographical background, the epidemiological conditions and distribution patterns of disease, environmental sanitary conditions, the living customs of the local population, the incidence and mortality rates of disease, the current state of transportation, and local sanitary institutions, sanitary cadres, and medical supplies, among other things. After the survey, the material obtained should be carefully studied, analyzed, and compared, comprehensively synthesized to arrive at correct conclusions, and a military medical geography report or monograph compiled. At the same time, care should be taken to supplement the survey periodically, so that the results of the military-medical-geographic survey are continually enriched, refined, and made practical. Military medical geography possesses a vast quantity of data and written material, and is a very large information repository. If the entirety of the military-medical-geographic information were compiled into various application programs according to the different requirements of medical support, and entered into a computer, a military medical geography database could be built, which could provide medical-support leadership organs with military-medical-geographic information to swiftly formulate medical-support measures, and would allow military medical geography to play a still greater role in medical support.



Section 2 The Influence of the Geographical Environment on the Health of Military Personnel and on Medical Service

In modern warfare, the theater of operations is vast, the geographical environment of the battlefield complex, the types of sick and wounded numerous, and the task of medical evacuation arduous. In order to ensure the smooth completion of a unit’s combat and training tasks, the sanitary-service work of organizing and carrying out the health care and disease prevention and treatment of military personnel bears a close relationship to the geographical environment. Revealing the influence of the various elements of the geographical environment on medical-support work is one of the important tasks of military medical geography research.

The natural environment is the natural condition for the occurrence and spread of disease. Natural factors such as living organisms, climate, terrain, water, and soil all have a certain influence on the health, sanitary condition, and medical support of military personnel.

The influence of undulating terrain on medical support is manifold. There are many unfavorable effects — for example, the most typical form of terrain, mountainous terrain, has high mountains and steep slopes, with roads scarce, making the evacuation of sick and wounded personnel difficult; gullies and valleys are numerous, and streams crisscross the land; natural disease foci are broadly distributed; there is a greater opportunity for harm from and disease transmission by harmful insects and animals, and non-combat attrition is relatively higher. High mountains and plateaus above 3,500 meters in elevation, with their high altitude, thin air, low air pressure, and oxygen scarcity, constitute a distinctive disease environment of plateau regions, extremely unfavorable to the health of military personnel. The favorable side mountainous terrain offers for a unit’s medical support is that conditions for concealment and camouflage are good, favorable for the deployment and unfolding of treatment facilities, and convenient for the daytime activity of sanitary personnel.

Climate and weather also have manifold effects on the health of military personnel and on medical-support measures. The alternation of seasons in climate, and the changes between cold and hot weather, are the natural environment giving rise to diseases such as frostbite, heatstroke, colds, and bronchitis. A unit’s clothing and equipment, sanitary epidemic prevention and medical evacuation, and soldiers’ nutritional standards must all take into account the influence of climate and weather.

The soil contains an enormous number of microorganisms, including various kinds of bacteria. In a combat environment, soldiers have many opportunities for contact with the soil, and wounds are easily infected with bacteria. Soil creates favorable conditions for the outbreak and spread of many infectious diseases.

Rivers and lakes carry important significance for medical support. Rivers and lakes are both a convenient route for evacuating sick and wounded personnel, and a natural obstacle along an army’s route of advance, and can also create difficulty for medical evacuation work. Lakes and rivers are a water source for military personnel to drink, and the degree to which they are contaminated directly affects the physical health of unit personnel; some rivers and lakes are also the breeding grounds of certain vector-borne infectious diseases — for example, the life cycle and reproduction of schistosomes cannot occur without rivers and lakes. In marsh regions, poor water quality, difficulty marching, and wounds prone to infection are all unfavorable to the health of military personnel.

Plants — and forests in particular — are of comparatively great significance. Forests can provide camouflage, building materials, fuel, and medicinal plants for medical rescue stations. Their unfavorable aspect is that finding and evacuating the wounded is comparatively difficult. Certain plant communities can become a reservoir for pathogens, at times giving rise to the spread and outbreak of disease. Animals are still more a vector for many kinds of disease, posing extremely great danger to humanity. Infectious diseases transmitted with the aid of insects and lice are called vector-borne infectious diseases; wild animals that carry a certain infectious pathogen over the long term, and are able to transmit certain diseases to humans, give rise to what are called natural-focus diseases. Diseases transmitted by animals have an extremely great effect on the physical health of military personnel — for example, plague, forest encephalitis, and epidemic hemorrhagic fever are all diseases related to transmission by animals. When troops are on the move — and especially when carrying out a mission in an unfamiliar environment — they must be especially vigilant against the transmission of animal-borne disease.

The influence of the natural environment on the health of military personnel and on medical support is comprehensive; the various factors are interconnected with one another, and even today, when science and technology are developing so rapidly, military personnel carrying out missions can still suffer the unfavorable effects of the natural environment, causing losses to their health and to a unit’s combat effectiveness. In the Soviet Union’s war of invasion in Afghanistan, its forces’ medical support was profoundly affected by the local natural environment. Mountains and plateaus account for four-fifths of Afghanistan’s total area; the terrain is complex, the climate changes drastically, water sources are unclean, the incidence of infectious disease is high, and the sanitary environment in which the population lives is very poor. In response to this natural environment, Soviet forces formulated epidemic-prevention measures, expending large quantities of manpower and material resources to protect the health of military personnel and to prevent and treat various infectious diseases. But because of Afghanistan’s distinctive military-medical-geographic environment, the phenomenon of Soviet personnel being unaccustomed to the local water and soil remained widespread, and various diseases frequently occurred, infectious diseases being the most numerous; in total, more than a thousand people died from local Afghan infectious diseases, while the number hospitalized was six times the number who died. A high incidence rate was a serious problem faced by Soviet forces, to the point that it prevented Soviet forces from performing their normal duties. The experience of Soviet forces in Afghanistan shows that, in modern warfare, the natural environment remains one of the causes of a unit’s sanitary attrition. Every factor within the natural environment has a certain influence on medical support, but the comprehensive influence produced by the interaction of the various factors is more significant, and this point deserves particular attention. If the natural conditions of the area of operations are studied in advance, effective sanitary epidemic-prevention measures can be adopted in a targeted way, suited to the local geographical characteristics, and this can reduce a unit’s sanitary attrition.

The socio-economic environment is one of the external environmental types in which disease occurs and spreads; the army’s medical-support work bears a close relationship to it, and the formulation of medical-support measures must also take into account the influence of the socio-economic environment.

The socio-economic environment often has a comprehensive influence — for example, the combined action of causes such as poverty and backwardness, a low level of cultural and educational attainment, poor sanitary conditions, and inadequate supply of nutritional materiel, can lower the human body’s physical condition and its resistance to disease, making it prone to various diseases. When an army carries out its mission in this kind of socio-economic environment, it too will encounter many problems, unfavorable to the implementation of medical-support plans.

The type, scale, and duration of a war are also important factors influencing sanitary attrition. Generally speaking, compared with conventional warfare, nuclear war clearly causes greater casualties than conventional warfare. A war of large scale and long duration causes greater casualties than a war of small scale and short duration. The First World War caused more than 30 million casualties, and the Second World War more than 55 million casualties. The Second World War lasted a long time and involved many belligerent countries, with the land theater of war reaching 22.5 million square kilometers, and more than 2 billion people drawn into the war; because the scale and duration of this war both exceeded those of the First World War, the number of casualties increased by nearly a factor of two compared with the First World War. Protracted defensive operations in war readily give rise to attrition from disease, severely impeding a unit’s combat capability. During the Second World War, in the defense of Leningrad, which lasted three years and one month, food was scarce, fuel was lacking, and water and power supply were cut off; the population suffered hunger and cold, and disease broke out extensively; during the period when the entire city was under siege, more than 600,000 military and civilian personnel froze or starved to death.

In modern warfare, transportation is an important condition for the conduct of war. In order to allow large numbers of sick and wounded personnel to receive timely rescue and treatment, and to reduce mortality, the most critical link is organizing the medical evacuation properly; in order to transfer large numbers of sick and wounded personnel to the rear for treatment promptly and swiftly, raising the cure rate and reducing mortality, one must rely on transportation. To increase the speed of evacuation, besides using motor vehicles, trains, and boats, helicopters are sometimes also used for evacuation, in order to gain time for treatment. For this reason, in peacetime, one must understand the characteristics of highway, rail, waterway, and air transport, the quantity and quality of transportation vehicles, the conditions of stations, docks, and airfields, the condition of roads, the layout of transportation lines, and the various types of transport vehicles and their potential for evacuating sick and wounded personnel, all of which will affect the army’s medical-support work.

The number of local residents and their movement, their way of life and environmental sanitation, and the epidemiological conditions of disease in recent years, all bear a close relationship to the army’s medical support. The deployment of wartime medical institutions and the disposition of the army must take into account the actual conditions of the resident population.

The existing conditions of medical institutions and sanitary cadres will affect a unit’s deployment and the formulation of medical-support plans. The state of medical scientific research institutions, hospitals, epidemic-prevention institutions, medical and sanitary equipment, and the number and professional level of medical personnel all play an important role, in peacetime or wartime, in the sanitary-service work within the area where a unit is deployed.

The influence of the geographical environment on the health of military personnel and on medical support is comprehensive. For example, the occurrence of disease is sometimes caused by a single pathogenic factor, but in most cases it is the result of the combined action of multiple factors. According to their pathogenic function, these can be divided into direct factors and indirect factors. The geographical-environment factors that directly cause disease among military personnel are chiefly extreme geographical-environment factors — such as severe cold, intense heat, and oxygen deprivation — as well as various pathogenic organisms, such as bacteria and parasites, which can directly cause various infectious diseases. But among the geographical-environment factors that cause disease, most are indirect factors — for example, a hot, rainy geographical environment is favorable to the breeding and reproduction of mosquitoes, and once mosquitoes bite the human body, this can trigger infectious diseases such as malaria. The influence of the geographical environment on medical support is likewise manifold; for this reason, understanding and mastering knowledge and data on military medical geography carries important significance for commanders at every level — and for medical-support organs in particular — in formulating practical and feasible medical-support plans in future wars against aggression.



Section 3 Geographical Environment and Protection Against Nuclear, Chemical, and Biological Weapons

The sanitary preventive and rescue work an army carries out against enemy nuclear, chemical, and biological weapons attacks bears a certain relationship to the geographical environment, and the relationship between the geographical environment and biological weapons is closer still. Correctly making use of the geographical environment, exploiting favorable conditions while avoiding unfavorable ones, is one of the effective measures for protection against nuclear, chemical, and biological weapons. Studying the relationship between the geographical environment and nuclear, chemical, and biological weapons is likewise one of the contents of military medical geography research.


1. The Influence of the Geographical Environment on Protection Against Nuclear and Chemical Weapons

Nuclear weapons possess enormous destructive and lethal power, capable of causing extremely severe injury to personnel. Generally speaking, the geographical environment has a certain weakening effect on the lethal factors of a nuclear weapon — for example, correct use of terrain can reduce casualties. The greater the relief of the terrain, the smaller the area over which a nuclear weapon can cause casualties and destruction. Mountainous and hilly terrain have many dead zones, and these dead zones likewise possess a certain protective effect. Forest has a certain weakening effect on both blast wave and radiation. Broadleaf forest can block light radiation and the fallout of radioactive dust. According to the relevant material, of the 240,000 people who died from the American atomic bombing of Hiroshima and Nagasaki, Japan, many died because they lacked knowledge of how to protect themselves against an atomic bomb, and failed to promptly make use of terrain and fortifications for concealment after the explosion, instead continuing to move about or watch within the contaminated area. For this reason, in peacetime, the military and civilian population should be trained in protection against nuclear weapons, and in wartime should make use of terrain and meteorological conditions to disperse and take cover, in order to raise protective capability and reduce personnel casualties.

Chemical weapons are the general term for various kinds of weapons and equipment that use toxic agents to injure effective strength, and are also a kind of weapon with comparatively great lethal power. The use of poisonous substances in war has existed since ancient times. In the Peloponnesian War of the 5th century BC, the Spartans once used sulfur and arsenic to produce toxic smoke by burning, causing the opposing side’s personnel to suffocate. By the late 19th century, some European countries had already achieved the industrial production of highly toxic substances, making their large-scale use in war possible, and this drew the attention of the international community. During the First World War, chemical weapons gradually took shape as a standard weapon of major military significance. On April 22, 1915, German forces made use of favorable meteorological conditions to release chlorine gas, which has an asphyxiating effect, causing severe casualties among British and French forces, which had made no protective preparations; roughly 15,000 men were poisoned, of whom nearly 5,000 suffocated to death, setting the precedent for chemical warfare in the history of military affairs. During the Second World War, Japanese imperialism frequently used chemical weapons in China, using poison gas more than 2,000 times in total, in areas of poisoning that extended across eighteen provinces, harming roughly 80,000 people, and bringing deep suffering to the Chinese people. Since the 1950s, chemical weapons have undergone further new developments; American forces made extensive use of toxic agents and plant-killing agents in the war of invasion in Vietnam, poisoning people and livestock across broad areas of southern Vietnam, and destroying forest resources and crops.

Although chemical weapons have the characteristics of many routes of injury, long duration of effect, and broad lethal range, their use is comparatively greatly affected by the geographical environment; a favorable geographical environment can also help a toxic agent achieve its effect to the greatest possible degree, whereas an unfavorable geographical environment can reduce the effectiveness of the toxic agent’s use. Under the influence of meteorological conditions, using an agent at dawn, at night, or in a light breeze makes the agent slow to disperse, and comparatively effective. When wind direction is unstable, or wind speed too great, this severely weakens the injurious effect of the toxic agent; when the wind blows toward one’s own side, chemical weapons cannot be used against the enemy directly opposite, or the use of certain chemical weapons must be restricted. Rain can wash away the toxic agent, and can cause certain toxic agents to hydrolyze and lose their toxicity. Snow can cover over a toxic agent; when the snow layer is 20 centimeters or more in depth, it has an isolating effect on the toxic agent. Different terrain has a comparatively great influence on the spread, diffusion, and evaporation of poison gas, and this can produce great differences in the effectiveness of a toxic agent’s use — for example, high ground and deep valleys can alter the direction in which a cloud of toxic agent spreads, while jungle, depressions, and inhabited areas can make it difficult for a cloud of toxic agent to spread and diffuse. A toxic agent readily penetrates dry soil, but does not readily penetrate damp soil; on hard, stony ground, a toxic agent evaporates faster than on soft ground.

Judging the timing at which the enemy might use chemical weapons, and adopting protective measures, must fully take the geographical environment into account. Generally, when near-surface wind speed is low, and the vertical stability of the atmosphere is in a state of inversion or isothermy, the likelihood of the enemy using chemical weapons is comparatively great, and troops should strengthen their protection; when wind speed exceeds 8 meters per second, or there is heavy precipitation, among other conditions, the enemy will generally not use chemical weapons. Once the enemy has used chemical weapons, personal protective equipment should be used immediately, with attention paid to using the geographical environment to conceal and disperse. Under normal circumstances, the direction of movement of a cloud of toxic agent is consistent with the wind direction, but in mountainous terrain, inhabited areas — and especially inhabited areas with tall buildings — because wind direction is affected by the terrain and by ground objects, a cloud of toxic agent may possibly move along valleys and streets. For this reason, troops carrying out combat tasks in mountainous terrain and inhabited areas should, besides strengthening observation toward the upwind direction, also pay attention to the possible changes in direction a cloud of toxic agent may undergo owing to the influence of terrain and ground objects. In addition, although the geographical environment can restrict the use of chemical weapons and can play a certain protective role, it is not the sole condition for protection against chemical weapons. The geographical environment is only one of the comprehensive factors protecting against chemical weapons; only on the basis of fully exploiting the geographical environment, combined with comprehensive protection, can better results be achieved.



2. The Geographical Environment and Biological Weapons

Biological weapons, also called germ weapons, are a kind of weapon that uses biological agents to harm people, livestock, and to destroy plants. Biological agents include disease-causing microorganisms and the toxins they produce. Biological weapons generally have no immediate lethal effect, but possess comparatively strong pathogenicity and infectiousness. They are generally used secretly and suddenly in the rear areas of the opposing side, causing the spread of infectious disease among the opposing side’s military and civilian population, weakening their combat effectiveness and war-making potential. In the past, the method of use was first to contaminate animals, plants, or refuse with biological agents, and then to release these items, allowing the carriers of the biological agent to poison people. The method now generally used is to release biological agents into the air, which invade the human body through the respiratory tract, giving rise to all manner of infectious diseases and causing casualties, thereby affecting a unit’s combat effectiveness. Biological weapons are extremely harmful, but their use also has considerable limitations; the extent of their effect varies considerably depending on the geographical-environmental background.

In the history of war, there are no few examples in which armies suffered outbreaks of infectious disease owing to the influence of germs, causing mass attrition and affecting combat effectiveness, and even leading to defeat in war. As early as 1364, the Tatars besieging the fortress of Caffa in Genoa once threw the corpses of those who had died of plague into the fortress, causing the defenders to fall ill and abandon their resistance. During the First World War, Germany once used espionage methods to introduce glanders bacteria into feed in order to harm the opposing side’s horses, and attempted to carry out germ attacks against the opposing side’s military and civilian population. After Japanese imperialism occupied China’s three northeastern provinces in 1931, it established a germ-warfare laboratory in 1932–1933, and in 1935–1936 expanded a large-scale biological-weapons research institute near Harbin, producing germ weapons and harming the Chinese people. On October 27, 1940, a Japanese aircraft dropped wheat grains mixed with large numbers of fleas over the airspace of Ningbo, Zhejiang province. Two days after this air raid, people began contracting plague, and over the following 34 days, a further 102 people successively contracted plague and died. The United States began research on biological weapons in 1941; in 1950 the United States sent troops to invade Korea, and in many areas of Korea and parts of Northeast China it scattered germ-carrying insects, animals, plants, and refuse, triggering outbreaks of cholera and cases of plague in certain areas, causing casualties.

After the war, the United States and the Soviet Union, among other countries, continued to research and manufacture various kinds of biological weapons. Because biological weapons are extremely harmful, the UN General Assembly, on December 16, 1971, adopted the “Convention on the Prohibition of the Development, Production and Stockpiling of Bacteriological (Biological) and Toxin Weapons and on Their Destruction”; by the mid-1980s, 86 countries had ratified this convention, but some countries had still not genuinely halted the testing and manufacture of biological weapons.

The methods of using biological weapons chiefly consist of releasing an aerosol of biological agents, and, secondarily, of dispersing germ-carrying insects and animals. Both of these methods of use bear a close relationship to the geographical environment. By analyzing the characteristics of the geographical environment, one can discover the timing at which the enemy might use biological agents, and formulate specific measures for protection against germ warfare.

The suspension formed in the air by solid or liquid particles of a biological agent is called a biological-agent aerosol. An aerosol released into the air cannot be seen directly with the naked eye; its particles are very small, and readily enter the human respiratory tract along with inhaled breath, causing harm to the person. Diseases that can ordinarily be contracted through the respiratory tract — such as plague and anthrax — can all be spread through aerosol release. But a biological-agent aerosol cannot be released at just any time; natural factors such as wind, rain, temperature, and humidity all have a pronounced influence on the survival of the biological agent and on the aerosol’s persistence at ground level. Generally, overcast days, and the short periods before sunset and after sunrise, are the times the enemy is likely to release a biological-agent aerosol. Wind speed affects an aerosol cloud; wind speeds exceeding level 5 will quickly disperse a biological-agent aerosol, and rain reduces its effectiveness — moderate rainfall can reduce the biological agent by 80 percent, and heavy rainfall reduces it still more, so that strong winds and heavy rain both prevent the release of an aerosol. Under conditions of a level 2–3 breeze, on the other hand, this is favorable for the aerosol’s dispersal, forming an extensive, uniform mist cloud; on overcast or moonless nights, the temperature near the ground is lower than at higher altitudes, causing the aerosol to hover near the ground and spread toward low-lying areas, which is favorable for the release of the aerosol. On clear days, air currents rise, and the aerosol cannot linger near the ground; at the same time, ultraviolet light on overcast days can kill biological agents in the air, so clear daytime weather is unfavorable to the release of an aerosol. The terrain and natural vegetation of the Earth’s surface have an influence on the spread and movement of a biological-agent aerosol — that is, they have a diminishing effect, with the diminishing effect of jungle terrain being greater than that of hilly or mountainous terrain. The survival of a biological-agent aerosol is related to natural conditions; generally speaking, in outdoor air, it is rare for the pathogenic concentration of a biological-agent aerosol to be maintained for more than two hours. American military regulations stipulate: on a clear day, an area may be entered 2 hours after release; at night or on an overcast day, it may be entered 8 hours after release.

A biological-agent aerosol is chiefly used against strategic targets in the rear — such as attacking political and economic centers, transportation hubs, military bases, and areas where troops are concentrated — in order to destroy rear-area production and transport, and to prevent the concentration and movement of troops. Its tactical use must take into account whether it poses a danger to oneself; only an agent that will not cause harm to one’s own side may be used.

The method of dispersing germ-carrying insects and animals to conduct germ warfare was once used by Japan and the United States in their wars of aggression against China and Korea. These germ-carrying insects and animals can trigger various infectious diseases, having effects of varying degree on combat and production, but the use of this kind of germ weapon likewise has limitations, and is also affected by the geographical environment. The survival and activity of germ-carrying insects and small animals is also restricted by season and environment; under unsuitable geographical conditions, they readily die, making it difficult for them to play a role in transmitting disease.

Whether the enemy has used biological weapons can be established on the basis of surveying the local geographical environment. First, one must understand the geographic distribution of infectious disease in the region concerned, the types of infectious disease, and the season of their occurrence, among other things. If infectious disease occurs that is absent or rare locally, or if there is an abnormal phenomenon in the season of onset of infectious disease or in the season insects appear, this should be assessed comprehensively, taking all factors into account, to judge whether the enemy has used biological weapons. Second, wherever enemy aircraft have flown over, and in places where biological agents may have been released, the meteorological conditions at the time should be recorded, and a check made for special containers such as aerosol generators, as well as shallow, small craters; the vicinity of such containers and craters should be checked for unusual powder, liquid droplets, or animals, insects, or refuse. If such signs are discovered, they can serve as important evidence for judging that the enemy has used germ weapons. For example, on the night of April 5, 1952, American aircraft scattered large numbers of voles over Gannan county, Heilongjiang province, over an area of 5 to 15 square kilometers, not only on the ground but also on rooftops and in wells. These voles differed from the local vole species, and examination of the voles revealed they carried plague bacteria, allowing it to be determined that this was a biological weapon dropped by American forces from the air.

Biological weapons can be guarded against; in both peacetime and wartime, attention should be paid to environmental and personal hygiene, so that when the enemy carries out a biological-weapons attack, the incidence of disease and its spread can be reduced. Carrying out targeted immunization, and doing good work in collective and individual protection against biological-agent aerosols and germ-carrying insects and animals, can achieve victory over the enemy’s germ warfare. In 1952, after the United States used biological weapons in the War to Resist America and Aid Korea, our country’s military and civilian population, together with the Korean people, carried out a broad, mass-based movement against germ warfare, defeating the enemy’s biological weapons. In wars to come, biological weapons remain something that can be overcome.

In modern warfare, protection against nuclear, chemical, and biological weapons must change according to differences in terrain, season, and the characteristics of combat action. Extreme factors — such as excessive heat, excessive cold, thin air, and excessive fatigue — aggravate the effect of nuclear, chemical, and biological weapons on personnel, and to a certain degree reduce the effectiveness of protective equipment, creating difficulty for medical support. Only by comprehensively taking into account the geographical environment and the characteristics of campaign and combat action can effective medical-support measures be formulated to eliminate or weaken the consequences caused by the enemy’s use of nuclear, chemical, and biological weapons, and thereby maintain a unit’s combat effectiveness.




Section 4 Regional Military Medical Geography

Regional military medical geography chiefly explores the relationship between the disease and health level of military personnel, wartime medical service, and the regional geographical environment. Evaluating military-medical-geographic regions can provide a scientific basis and countermeasures for formulating medical-support plans, controlling and preventing disease, and strengthening the health of military personnel.


1. Hot Regions

Hot regions include the tropical and subtropical regions of the Earth, characterized by high temperatures, a long hot season, heavy rainfall, high humidity, complex terrain, well-developed river systems, and dense vegetation, giving rise to an extremely complex natural environment. The medical-geographic characteristics are that water sources are comparatively severely contaminated, insects such as mosquitoes and flies are active throughout the year, and epidemic disease and venomous creatures are comparatively numerous. The above characteristics affect the health of military personnel.

The principal influences the geographical environment of hot regions has on the health of troops are: personnel entering hot regions readily perspire and are prone to heatstroke; contaminated water sources can affect personnel’s food and drink, giving rise readily to intestinal infectious disease; medically significant insects and animals are comparatively numerous, favorable to the transmission of vector-borne infectious diseases and natural-focus diseases; and troops newly arrived in hot regions, owing to their unfamiliarity with the hot-region environment, are prone to nutritional deficiency, and malnutrition in turn can give rise to other diseases, affecting a unit’s combat effectiveness.

Malaria is one of the principal infectious diseases of hot regions, most severely epidemic in tropical mountain-and-jungle regions. The source of malaria infection is patients and carriers of the parasite, and the principal vector of transmission is the Anopheles mosquito. High temperature, high humidity, and heavy rainfall are suited to the breeding and reproduction of Anopheles mosquitoes, and are favorable to the spread of malaria. Malaria patients present clinically with paroxysmal chills, high fever, sweating, and anemia; in severe cases it can lead to death. When troops move from a malaria-free area into a malarial area, or from a low-incidence malarial area into a high-incidence one, or are stationed in a malarial area without adopting anti-malarial measures, they are prone to infection and outbreak, making it one of the factors of a unit’s non-combat attrition. After our army entered Yunnan in 1950, the incidence of malaria was very high, with the incidence rate in certain units reaching 100 percent; malaria became the principal obstacle to accomplishing every kind of task at the time, severely affecting the unit’s combat effectiveness. Later, the Southwest Military Region organized an anti-malaria corps of more than 2,000 people and carried out large-scale anti-malaria activity, and only after several years of effort did the incidence of malaria among the troops markedly decline. With the improvement in the level of medical technology, our army’s technology for the prevention and treatment of malaria has improved greatly. In the 1979 self-defense counterattack against Vietnam, our forces, on the basis of the characteristic that the theater was a high-incidence area for malaria, promptly adopted anti-malaria measures such as taking medication, essentially avoiding any outbreak, and safeguarding the unit’s combat effectiveness.

Malaria was the most serious medical problem American forces encountered in Vietnam. Although American forces had long anticipated this disease and adopted strict preventive measures, the incidence of malaria nevertheless remained very high, weakening American forces’ combat effectiveness. In 1968 alone, 12,000 cases of malaria occurred, and each malaria patient was often unable to perform duty for six to eight weeks. Moreover, of all the malaria cases among the invading American forces, more than 80 percent occurred within combat units.

Intestinal infectious diseases and skin diseases are also common diseases in combat in hot regions. Affected by the geographical environment of this region, military personnel expend great physical strength, their resistance declines, and living and sanitary conditions are poor, increasing the opportunity for infection and transmission of dysentery, skin disease, and the like. Skin disease occurs chiefly in ground combat units, because the skin of soldiers in ground combat units is often bitten by insects or scratched, and, under field conditions, good hygiene is difficult to maintain, so that infection readily occurs. Intestinal infectious disease and skin disease chiefly occur during the rainy season. The occurrence of these diseases is directly related to high temperature, heavy rain, high humidity, and the abundance of various harmful insects. These diseases harm bodily health, and readily cause a unit’s non-combat attrition.

The geographical environment of tropical mountain-and-jungle regions creates difficulty, in wartime, for the rescue and evacuation of the wounded. The terrain of this region is complex, vegetation dense, and rain heavy with thick fog, restricting the field of view and making movement inconvenient. This creates difficulty for discovering, locating, and carrying the wounded. In tropical mountain-and-jungle regions, mountains are steep and valleys deep; carrying the wounded uphill requires pulling from the front and pushing from behind, while going downhill requires bracing from the front and dragging from behind, with support on both sides as well, so that a single stretcher requires a team of six to eight stretcher-bearers. In our army’s self-defense counterattack against Vietnam, stretcher teams carrying the wounded averaged less than one kilometer per hour. The average time from when the wounded were injured to when they reached a rescue station increased, delaying treatment time and also affecting the cure rate of the wounded. This region has high temperature and high humidity; military personnel perspire heavily and lose water during combat, and become physically fatigued, so that shock readily occurs once wounded. In this hot, humid geographical environment, bacteria readily multiply, and the opportunity for wound infection among the wounded increases. Because of the high rate of shock and infection among the wounded, the quantities of anti-shock and anti-infection medicine, and of disease-prevention medicine, needed are large. But, affected by the geographical environment, medical supplies are difficult to carry, and prone to mold and spoilage, making the task of supplying medical materiel for operations in tropical mountain-and-jungle regions extremely arduous as well.

During the Second World War, when Chinese expeditionary forces entered Burma to fight, they encountered extremely great difficulty in the tropical mountains and jungles of Burma. According to the recollections of survivors, in the primeval forest, leeches, mosquitoes, and every kind of venomous insect were the most formidable enemy, present on the ground, in the trees, and in the grass; no one could avoid being bitten, and once bitten, would contract disease, and many people died in this way. Of the 42,000 men of the entire Fifth Army in the first expedition, half were lost in Burma; casualties from disease and other causes reached 14,000, exceeding combat casualties by more than a factor of two, and the losses were extremely severe.

In order to reduce non-combat attrition and protect a unit’s combat effectiveness, in operations in hot regions one must address the characteristics of military medical geography, firmly grasp the epidemic conditions of the theater, and give sanitary disease-prevention work a position of great importance, raising the physical condition of military personnel and their capacity to adapt to the geographical environment of hot regions. This will reduce a unit’s incidence of disease, and thereby raise a unit’s combat effectiveness.

Waterlogged paddy-field regions are chiefly distributed at river deltas or on plains at the mouths of rivers entering the sea in hot regions. The terrain is flat, with comparatively many towns, dense population, and interwoven river channels; the groundwater table is comparatively high, crops are chiefly paddy rice, and forest is rare. At the point where rivers enter the sea, the water level rises and falls with the tide, causing backflow; during the rainy season, drainage is poor, and flooding readily occurs. Summers are hot and rainy, the air humid, and disease readily spreads.

The paddy fields, canals, and ponds of waterlogged paddy-field regions are a favorable environment for the breeding and growth of the oncomelania snail, the intermediate host of the schistosome, and are also the principal region for the transmission of schistosomiasis. In China, schistosomiasis is chiefly distributed in the middle and lower reaches of the Yangtze and Pearl Rivers, in regions with dense river networks. In 1949, when our army entered the waterlogged paddy-field regions of the Yangtze basin where schistosomiasis was severely epidemic, large numbers of cases of schistosomiasis occurred; the East China Military Region swiftly organized more than 2,000 sanitary personnel, conducted a comprehensive survey of 200,000 people, and carried out military-medical-geographic surveys and adopted prevention and treatment measures at the units’ garrison locations, bringing the spread of schistosomiasis among the troops under control.

Experience shows that whether in training or in combat, soldiers are often in a battlefield environment with water and moisture, and their physical strength is quickly depleted; when wounded, they fall into paddy fields or canals, and their wounds also become severely infected. Affected by the geographical environment of waterlogged paddy-field regions, both combat casualties and disease-related attrition increase compared with ordinary terrain conditions.

The geographical environment of waterlogged paddy-field regions also has effects of varying degree on medical rescue, the evacuation of the wounded, and other medical-support measures. During the season when paddy fields are flooded, apart from towns, it is very difficult to find dry, suitable ground on which to set up rescue stations at every level in villages and in the field. In addition, natural cover is comparatively scarce, and the groundwater table is high, making it difficult to construct covered shelters; rescue stations set up above ground are vulnerable to attack, and working conditions are extremely hard. Waterlogged paddy-field regions have few roads and bridges capable of carrying vehicles, creating a degree of difficulty for the evacuation of the wounded and the use of evacuation equipment. Carrying the wounded by stretcher not only requires passing through muddy paddy fields, but in some sections also requires fording canals, slowing the pace of evacuation and requiring more stretchers.

In combat conducted in waterlogged paddy-field regions, both attacker and defender face advantages and disadvantages, but, comparatively speaking, the difficulty created for the attacker exceeds that for the defender. Waterlogged paddy-field regions have complex pathogenic factors; in wartime, full use should be made of military-medical-geographic survey data and military topographical gazetteers, strengthening water-source management and the supervision of drinking-water sanitation; preventing diseases caused by dampness and prolonged wading; preventing schistosomiasis, and promptly discovering infectious disease; and equipping sanitary facilities suited to waterlogged paddy-field regions. This will strengthen a unit’s capacity to conduct campaign and combat activity in waterlogged paddy-field regions, adapting to wartime needs.

The medical-geographic environment of hot regions has an extremely broad influence on troops — for example, a unit’s deployment, food and drink, water supply, marching, and field bivouac. In wartime, the handling of the wounded, the prevention and treatment of disease, and the use and storage of medical supplies are all without exception affected. Common infectious diseases of hot regions, besides malaria and schistosomiasis, also include cholera, paracholera, filariasis, athlete’s foot, and scabies, among others. Heatstroke is also common among troops carrying out military action in hot regions. In light of the characteristics of the geographical environment of hot regions, when troops are stationed in hot regions, practical and feasible sanitary disease-prevention requirements and medical-support plans should be put forward in light of local conditions, combined with the actual circumstances of the unit’s mission and equipment, strengthening adaptive training for the hot climate, and doing good work in preventing common and frequently occurring diseases of hot regions, in order to adapt to needs in both peacetime and wartime.



2. Cold Regions

The scope of the Earth’s cold regions is very broadly distributed, including the polar regions, the frigid zone, and part of the northern temperate zone. China’s Northeast region, and the northern parts of North China and the Northwest, fall within the scope of cold regions. The higher the latitude of a cold region, the lower the temperature; the coldest regions of China are found in the northern part of Heilongjiang province and the eastern part of Inner Mongolia. The climatic characteristics are low temperature, a long cold season, great temperature difference, and frequent cold-wave incursions. The lowest temperature of cold regions can reach minus 30 to 50°C; winter snow cover is deep and long-lasting, rivers freeze for long periods, and permafrost is deep. From a medical-geographic standpoint, border regions have vast territory and sparse population, poor road conditions, and poor sanitary conditions; across the vast grasslands and forests, the distribution characteristics of animals and plants give rise to various natural disease foci, and, under the influence of the cold climate, frostbite and respiratory ailments readily occur. When troops are stationed in cold regions, various natural-geographic and medical-geographic factors will all affect the health of unit personnel; for this reason, troops in cold regions must adopt various targeted sanitary protective and disease prevention and treatment measures in light of the local military-medical-geographic characteristics.

In combat and training under cold-region climatic conditions, personnel are extremely prone to frostbite, causing an increase in non-combat attrition, creating difficulty for medical-support work. Under cold climatic conditions, the body’s physiological functions change; if work on cold protection and warmth is not done well, this will have an unfavorable effect on a unit’s training and combat tasks, and can even severely weaken combat effectiveness. In the early period of the War to Resist America and Aid Korea, our Volunteer Army, affected by Korea’s geographical environment, once suffered massive non-combat attrition. The climax of the second campaign fell precisely within the severe cold season of northern Korea; from late November to early December, the lowest temperature in the Changjin Lake area of the eastern front fell to minus 40°C. A certain army corps of the Volunteer Army, coming from East China, lacked cotton-padded clothing, and its food supply was interrupted; it also lacked experience of operations in cold regions. While carrying out the tasks of blocking and encircling and annihilating the enemy, it lay in ambush in the snow for long periods, resulting in several tens of thousands of deaths and injuries from cold and hunger, with an incidence rate as high as 22 percent; attrition from frostbite far exceeded combat attrition, severely affecting the unit’s combat effectiveness. Having learned the lesson of this instance of frostbite, every level of the Volunteer Army attached great importance to the problem of winter cold protection, strengthening education in cold protection and life management, implementing strict sanitary supervision, inspecting and implementing cold-protection and warming measures, and guiding units in cold-endurance training to raise the body’s capacity to withstand cold. In subsequent campaigns, the incidence of frostbite declined markedly.

Historically, examples of the harm cold climate has caused to combat forces are not uncommon. Both Napoleon (1812) and Hitler (1941–1942), in invading Moscow, suffered enormous losses due to frostbite. During the First World War, the number of frostbite cases among the forces of the belligerent countries reached more than a hundred thousand, with injuries to the hands and feet being most numerous. In combat in cold regions, frostbite causes an increase in non-combat attrition; after a combat wound, frostbite can worsen the wound’s condition and even lead to shock, increasing the difficulty of treatment; rescue personnel find it difficult to guarantee the effectiveness of their work — handling, bandaging, and stopping bleeding — because of the cold; roads are covered in ice and snow, reducing the ease and safety of evacuating the wounded; in winter, ground vegetation is sparse, plants withered, and conditions for concealment poor, making units vulnerable to enemy attack. In light of the characteristics of the military-medical-geographic environment of cold regions, units carrying out tasks in cold regions must adopt various effective measures to do good work in keeping military personnel warm and protected from the cold, make rational use of cold-protection equipment, prevent the occurrence of frostbite, prevent the wounded from dying of frostbite, and protect a unit’s combat effectiveness.

Besides frostbite prevention, combat in cold regions should also guard against the outbreak of respiratory infectious disease, lice-borne infectious disease, and nutritional deficiency. When our Volunteer Army entered Korea to fight, being unfamiliar with Korea’s natural environment and the state of disease prevalence, large numbers of cases of lice-borne infectious disease occurred, chiefly epidemic typhus and relapsing fever. Nutritional deficiency once gave rise to mass outbreaks of night blindness, bringing unfavorable effects to the unit’s combat operations. When troops carry out tasks in cold regions, they must, in light of military-medical-geographic characteristics, do good work in sanitary disease prevention. In winter, emphasis should be placed on preventing frostbite and carbon monoxide poisoning; during the summer and the change of seasons, emphasis should be placed on preventing the spread of infectious disease and the occurrence of common diseases.

China’s “Three North” regions have extensive deserts and Gobi distributed within cold regions, and their natural-geographic and medical-geographic characteristics have their own particular features. The terrain is open, vegetation sparse, and the ground bare, unfavorable for the concealed deployment and unfolding of treatment institutions. Solar radiation is strong, weather changes drastically, temperature differences are great, and precipitation scant; affected by these factors, the incidence of disease among personnel and horses is high, and heatstroke and frostbite readily occur; great physical exertion causes non-combat attrition. Desert regions have many rodents and insects, which can transmit a variety of diseases, and attention must be paid to sanitation and to preventing infectious disease. The territory is vast and sparsely populated, and water sources extremely scarce; in wartime, it is not easy to obtain support from the local population, or to treat sick and wounded personnel locally and nearby. In summary, the unfavorable effects desert and Gobi regions have on medical support chiefly consist of scarce water sources, shortage of materiel, and difficulty of marching and concealment, all of which make the implementation of medical support comparatively difficult. When troops go to desert and Gobi regions to carry out training and combat tasks, the emphasis should be on conducting adaptive training, raising personnel’s capacity to adapt, and formulating measures suited to the geographical characteristics of desert and Gobi regions with respect to equipment and transport vehicles and medical rescue, in order to achieve the goal of maintaining a unit’s combat effectiveness.



3. Special Plateau Regions

Special plateau regions refer chiefly to elevations of 3,000 meters or more, which have a pronounced effect on human physiology, broadly distributed among the high mountains and plateaus of various parts of the world; in China these are chiefly the Qinghai-Tibet Plateau and regions of Yunnan and Xinjiang that meet the above conditions. The natural geography and medical geography of plateau regions are comparatively complex, and there are comparatively many factors harmful to the health of troops, chiefly as follows: the higher the elevation, the more rarefied and dry the air; the lower the temperature; the more intense the ultraviolet radiation, and the more severe the altitude sickness. Under this kind of low-oxygen environmental condition, personnel are prone to acute incomplete altitude acclimatization, and can even develop comparatively severe acute mountain sickness, affecting combat effectiveness. For units moving rapidly from low ground into high mountains, when they ascend to an elevation of 3,500 meters, some personnel will display altitude reactions, and when they ascend to 4,000 meters, most or all personnel will display altitude reactions. Acute mountain sickness occurs more frequently in winter than in summer, because in winter the cold is severe and the body’s oxygen consumption is great. Besides mountain sickness, frostbite, respiratory disease, and snow blindness also readily occur. At high altitude, the boiling point of water is low, making it difficult to cook rice thoroughly, and readily giving rise to digestive-tract disease; in regions above 4,500 meters in elevation, cultivation is difficult and vegetables are scarce, and nutritional deficiency readily occurs. Different natural disease foci form under different conditions of vegetation, terrain, and climate.

Plateau regions have a harsh climate and complex terrain; transportation is inconvenient and resupply difficult; population is sparse, the economy backward, and medical strength weak, so that the problem of a shortage of doctors and medicine is comparatively prominent. Carrying out training and combat tasks in plateau regions encounters comparatively many difficulties, with a comparatively great effect on a unit’s combat effectiveness. Operations in plateau regions produce more casualties than in ordinary regions, among which altitude reaction is most harmful to troops; when a unit ascends rapidly and engages in combat, the rate of altitude reaction can reach 80 to 90 percent, of which severe cases of altitude reaction account for 20 to 25 percent, and more serious cases give rise to high-altitude pulmonary edema and high-altitude coma. The epidemic situation in plateau regions is also comparatively complex; more than forty infectious and endemic diseases have already been identified, causing an increase in disease-related attrition. Oxygen deprivation and dry climate in plateau regions cause great physical exertion, and the combat capability of unit personnel is also weakened.

The distinctive geographical environment of plateau regions also brings many difficulties to a unit’s sanitary-service work, and in particular the problem of evacuating sick and wounded personnel is comparatively significant. In plateau and high-altitude mountainous regions, the mountains are high and the valleys deep, the terrain forbidding, with many rapids and dangerous shoals; some areas are snowbound for half the year, and in some regions perennial snow affects transportation; landslides and debris flows frequently occur during spring and summer rains, cutting off transportation. There are also many regions without roads; even where emergency roads have been built, road conditions are poor, with steep slopes and sharp turns, making the evacuation of the wounded extremely difficult. Plateau regions are vast in territory, with the rear situated far from the front, making the distance over which the wounded must be evacuated long. Combat in plateau regions produces many sick and wounded, and the task of evacuating the wounded and moving medical supplies forward is heavy, requiring great transport capacity, and greatly affected by transportation conditions. Affected by the oxygen deprivation and cold weather of the plateau, once a soldier is wounded, after being carried by porters, pack animals, stretcher-bearers, and vehicles to his destination, his condition readily worsens.

Understanding the military-medical-geographic characteristics of plateau regions is extremely important for a unit’s sanitary-service work. In future operations, when units carry out field missions in plateau regions, the environment is harsh, food and lodging conditions poor, and physical exertion great, and the incidence of acute high-altitude pulmonary edema and cerebral edema may rise. The onset of illness among the sick is acute, the condition severe, and the time of onset relatively concentrated; if not promptly treated, this often endangers the lives of the sick and injured and affects the completion of combat tasks. In formulating sanitary-service measures in light of the natural and medical-geographic characteristics of plateau regions, the emphasis should be on the prevention and treatment of incomplete altitude acclimatization syndrome and mountain sickness. In medical evacuation, sanitary epidemic prevention, evacuation equipment, provisioning preparation, and the placement of medical institutions, the geographical and environmental characteristics of plateau regions must be fully taken into account, in order to achieve the goal of improving and protecting a unit’s combat effectiveness.






Chapter 14 Military Economic Geography

Military economic geography studies the geographical conditions of the distribution of productive forces; the national defense economic potential and strength of countries and regions; the quantity, quality, and distribution of the various strategic resources; and the layout of industry and agriculture and the national-defense use of strategic resources; it is one of the branch disciplines of military geography. The relationship between military affairs and the economy is extremely close; without a certain level of economic support, no military activity whatsoever could be carried out. Under ordinary circumstances, the strength or weakness of military power is often determined by the magnitude of economic capacity. In wartime, economic factors are among the factors that determine victory or defeat in war. In studying economic factors, military economic geography determines its focus according to the differing needs of different levels of military affairs. Generally speaking, studying military economic geography from a strategic height requires emphasis on grasping the economic-geographic conditions that have an influence on the overall course of the war; studying military economic geography within the scope of a campaign, by contrast, chiefly involves studying the economic-geographic conditions related to campaign combat operations, in order to make a judgment about the economic-support capacity within the area of operations.


Section 1 The Position and Role of Economic Factors in Modern Warfare

The economy is the material foundation for waging war; no war whatsoever can dispense with reliance on economic conditions, and is constrained by economic conditions. Sunzi’s chapter “Waging War” states: “If the army lacks supply carts, it will perish; if it lacks food, it will perish; if it lacks stores, it will perish.” If one says that the economic support of ancient warfare was chiefly a matter of grain, then the economic support of modern and contemporary warfare is far more complex. From the Second World War and the local wars that followed it, one can see that modern warfare, economically speaking, has the characteristic of enormous military expenditure and material consumption, and the course of a war bears an extremely close relationship to a country’s economic strength. The struggle over the destruction and protection of economic targets in war has likewise become unprecedentedly intense. All this shows that, in modern warfare, the position and role of economic factors is more pronounced than in wars of the past. On the eve of and during the Second World War, although Germany, Italy, and Japan relied on the rapidly expanding war economy and the considerable quantities of strategic materiel they plundered from abroad to launch a world war, because they lacked the economic strength to withstand their adversaries, although they achieved astonishing results in the early period of the war, they were ultimately unable to sustain and win a large-scale, protracted war, and were finally defeated.

The role of economic factors in war is chiefly manifested in the following: they constrain the quantity and quality of the building of armed forces; they influence the scale and duration of a war; they determine the capacity to produce weapons and equipment and the capacity to research and develop new weapons and equipment; they influence the capacity of a unit’s logistical support; and they influence military strategy and modes of combat.

Judging the strength of a country’s or region’s wartime economic capacity is chiefly achieved by studying its financial resources, material resources, and capacity for economic organization.

Financial resources are an important pillar of economic activity, and also the material condition for waging war. Sunzi said: “In general, the rule for the employment of arms is that… a daily expenditure of a thousand pieces of gold must precede the mobilization of a hundred thousand troops.” Public finance likewise has a regulatory function in military affairs; through the differing allocation of funds, one can restrain or promote the building of the armed forces and the production of every kind of military materiel. In modern warfare, because weapons and equipment are extremely costly, the cost of war has also grown with each passing day. In the First World War, for example, the thirty-six belligerent countries together expended 208 billion dollars on the war, which lasted four years and three months, at an average daily cost of 130 million dollars; in the Second World War, the sixty-one belligerent countries together expended 1,117 billion dollars, over a war lasting six years, at an average daily cost of 500 million dollars; in the 1973 Fourth Middle East War, the three principal belligerents (Egypt, Syria, and Israel) together expended 10 billion dollars over eighteen days of war, at an average daily cost of roughly 600 million dollars. The Gulf War, beginning January 17, 1991, lasted 42 days in total; calculated on the basis of the 52 billion dollars in operational funds raised jointly by various countries, the average daily cost reached 1.2 billion dollars.

The role financial resources play in war takes different forms under different social-economic conditions. Under conditions of a commodity economy, the materiel needed by the army in wartime is mostly obtained through monetary exchange, and financial resources become the economic pillar supporting the war. In a society where the commodity economy is undeveloped, the materiel needed by the army in wartime is mostly obtained through the direct allocation of goods in kind, and the mediating role of currency is correspondingly small. For example, in the years of China’s revolutionary war, the general policy of the revolutionary base areas’ economic work was “develop the economy, guarantee supply,” reflecting the economic relations of that time, which were based chiefly on supply in kind.

In wartime, besides relying on allocations from state finances, the sources of war funding can also be addressed through measures such as drawing on prewar savings, increasing taxation, reducing investment in social welfare and cultural affairs, issuing currency and wartime bonds, borrowing from foreign countries, and mobilizing contributions from the people. During the Great Patriotic War, the donations and taxes contributed by the Soviet people accounted for more than 28 percent of state budget revenue (1,117.1 billion rubles), and more than half of the total national defense expenditure (582.4 billion rubles) during the Soviet Union’s Great Patriotic War.

The material factor in war, including the various materiel needed for combat operations and the army’s weapons and equipment, is the basic condition for waging war. Economically speaking, war is a contest of material resources between the two belligerents; in war, whichever side has ample materiel, and whose weapons and equipment are more numerous and of higher quality, possesses the favorable conditions for sustaining and winning a war.

Modern warfare is far more enormous in its material consumption than the wars of the past. Calculated on the basis of daily consumption per soldier, this figure was 6 kilograms in the First World War, rising to 20 kilograms in the Second World War, and reaching 90 kilograms in certain local wars of the 1970s. Viewed from the types of materiel consumed, in ancient and modern times, the materiel consumed by the army in combat consisted chiefly of grain and fodder, clothing, and simple firearms; in the contemporary era, because armies are equipped with numerous technical weapons, the consumption of ammunition and fuel already accounts for roughly two-thirds of total materiel consumption in some local wars.

The role of economic organization in war. Social economic activity is carried out within a given economic organization. How effective the economic organization is has an extremely great bearing not only on economic activity, but also exerts a major influence on military activity. War is not only a contest of economic capacity, but also a contest of economic organizational capacity. In wartime, whether the economic strength of a country or region can be fully mobilized for use in the war is a matter in which economic organization is key. For this reason, the state of a country’s or region’s economic organization is an important factor for measuring its war potential.

The role economic organization plays in wartime chiefly includes: formulating wartime economic mobilization regulations, so that, once war breaks out, the national economy can rapidly and smoothly shift from a peacetime condition onto the track of wartime production; organizing wartime economic dispersal, and reorganizing production in newly opened rear areas; rationally deploying productive forces, so that they are favorable both to peacetime production and to wartime production and survival; carrying out the necessary stockpiling of materiel and production capacity, making economic preparations for wartime; rationally distributing strategic materiel, so as both to meet the needs of the war and to guarantee the needs of the people’s basic necessities of life; making preparations, economically, against destruction and for counter-destruction; adjusting the various sectors of the national economy according to wartime needs, strengthening the production of materiel urgently needed for operations while curtailing the production of non-urgently-needed goods; and, under harsh wartime conditions, adopting a variety of effective measures to maintain the basic stability of the national economy.

Modern warfare displays great diversity; the form, duration, and intensity of a war often differ according to the cause giving rise to the war and the circumstances of the belligerents. As wartime economic organization, this too must vary according to differing wartime conditions. Establishing an economic organization suited to wartime needs should be an important task in the direction of war.



Section 2 The Influence of Economic Conditions on Modes of Combat

Modes of combat is the general term for methods and forms of combat — such as offensive warfare, defensive warfare, positional warfare, mobile warfare, and guerrilla warfare, as well as the various tactics employed at the strategic, campaign, and tactical levels. The evolution of modes of combat in war, while on the surface it may appear to be simply the free creation of commanders, is in essence a reflection of economic conditions and the state of weapons and equipment. The development of productive forces promotes advances in weapons, and the emergence of new weapons in turn gives birth to new modes of combat. The subjective initiative of commanders amounts merely to adapting modes of combat to the actual conditions of the battlefield and the state of weapons and equipment. Engels, in Anti-Dühring, gave a detailed account of how the development of production brought about the development of military technical equipment and changes in modes of combat. He pointed out: “In the early fourteenth century gunpowder was brought to western Europe from the Arabs… This changed the whole method of warfare, as every schoolboy knows.” “As soon as any technical advance became capable of military use and had been put to that use, it immediately, and to a certain extent forcibly, brought about changes, or even revolutions, in the mode of warfare — often against the wishes of the military command.”

The influence of economic conditions on modes of combat comes about through two channels: one is direct — that is, economic strength constrains the formulation of military strategy, the scale and duration of a war, and the basic modes of combat that might possibly be adopted. The other is indirect — that is, economic conditions influence modes of combat through the production of weapons.

The history of human society is, first and foremost, a history of the development of production. Viewed in terms of the evolution of modes of combat, the history of human warfare is a history of the development of weapons. The development of an army’s weapons and equipment inevitably brings about the renewal of modes of combat. From the Shang dynasty through the Spring and Autumn period, China belonged to the Bronze Age, and many articles of production and daily life were made of bronze. This was reflected in weapons as well, which were also made of bronze — for example, bronze dagger-axes and bronze swords. This kind of weapon could be used only for close combat, and when the two armies faced off, a single clash would generally more or less decide the outcome. Soldiers fought from chariots, which both saved effort and allowed comparatively rapid movement, and possessed considerable shock power. For this reason, chariot warfare was, at that time, a comparatively advanced mode of combat. During the Warring States period, with advances in iron-smelting technology, production implements gradually shifted from bronze to iron. Iron weapons were not only harder and sharper than bronze weapons, but arrows could also be shot over a distance, and the tactic of “the powerful crossbow shoots from afar” emerged. Soldiers riding in chariots presented an obvious target, and were readily struck by arrows, so that formations of orderly, massed chariots could no longer withstand the attacks of dismounted infantry. This forced them to abandon chariot warfare in favor of infantry warfare. The proposal by Wei Shu, a grandee of the state of Jin, to “destroy the chariots and fight on foot,” while put forward in response to the inconvenience of chariots on rugged terrain, also reflected the search for new modes of combat driven by the development of productive forces and weaponry. Cavalry depended on the horse as its condition; the nomadic peoples of China’s northern grassland regions, because that region produced great numbers of horses and its people were skilled in mounted archery, laid a comparatively good foundation for the development of cavalry. With the emergence of cavalry, the face of the battlefield changed greatly, and modes of combat likewise underwent major change, giving rise to large-scale, long-range campaigns of rapid advance, such as Genghis Khan’s expedition into Europe and Kublai Khan’s great strategic outflanking campaigns against the Southern Song.

The influence of weapons on modes of combat is founded upon their social production, and is premised upon their combat performance. If a new weapon cannot be produced in large quantities and issued for use by troops, or if, under actual combat conditions, it is inconvenient to handle and carry, then this new weapon will have little influence on modes of combat. Gunpowder, for example, was invented in China, and as early as the Northern Song dynasty there already existed fire-lances, fire-cannons, fire- balls, and other firearms made using gunpowder, along with fire-arrows and artillery pieces. But because science and technology and social productive forces developed slowly, these firearms could neither be mass-produced for use in combat, nor could their technical performance be continually improved to raise their combat effectiveness. For this reason, although the invention of gunpowder and firearms gave birth to the emergence of new modes of combat, in the practice of war in China over a considerably long period, cold weapons, old-style firearms, and old modes of combat remained the dominant force on the battlefield. It was not until the mid-18th century that the rulers of the Qing dynasty still insisted, one-sidedly, that mounted archery was the foundation of Manchu rule — a reflection of military conservatism, but also a reflection of the level of China’s economic development at the time.

In modern times, because the productive forces of some belligerent countries became highly developed, new weapons and equipment came into use, shortening the renewal cycle of modes of combat. In the First World War, because of the extensive use of the machine gun, casualties among personnel increased greatly, and soldiers, in order to protect themselves, dug long, deep trenches, giving rise to positional warfare and trench warfare. At the time, because the military-economic preparations of the various belligerent countries were inadequate, they were unable to obtain large quantities of new weapons to break the stalemate, and this deadlocked condition of the war persisted for as long as four years. Afterward, it was the extensive use of weapons such as aircraft, tanks, and artillery that gradually changed this mode of combat, giving rise to mobile offensive and mobile defensive operations of comparatively large scale. In the latter part of the Second World War, the United States also dropped the atomic bomb, whose testing had only just succeeded, onto Japan, as a means of strategic attack, setting a precedent in the history of warfare for using a new weapon to achieve a strategic objective directly. The Gulf War, fought in the early 1990s, was all the more a war conducted by means of high-technology weapons. The multinational force, with American forces as its main body, besides adopting traditional forms of air raids, naval-vessel warfare, and tank warfare, also adopted new modes of combat such as electronic warfare and missile warfare. In order to reduce personnel casualties, the multinational force, relying on its superiority in air-strike weapons, adopted an air-strike strategy, substituting air warfare for ground warfare and long-range warfare for close warfare, greatly changing the traditional mode of combat centered on ground engagement. In the Gulf War, because the multinational force carried out 38 days of continuous, precise bombing, Iraq’s important political, economic, and military targets were destroyed, its ground forces lost more than half their strength, its communications and command were disabled, and its transportation was paralyzed.

In wartime, the choice of mode of combat must be suited to economic conditions, so that the conduct of the war is built on a reliable economic foundation. For example, Mao Zedong, in directing the process of China’s revolutionary war, advocated fighting battles of annihilation rather than battles of attrition; one important reason for this was that the Red Army’s economic capacity was weak, and it needed to replenish itself through battles of annihilation.

Rigid adherence to convention in modes of combat is often caused by neglect of new productive forces and new weapons and equipment, and once this kind of situation arises in the direction of war, it can only bring terrible consequences for combat operations. On the eve of the Second World War, Poland, proud of its cavalry, which had defeated Soviet forces in 1920, kept its military thinking fixed at the level of relying on cavalry to achieve victory. When the Second World War broke out in full, German forces made a surprise assault on Poland using large numbers of aircraft and tanks and armored vehicles; Polish forces used cavalry to counter-charge, using lances and sabers to confront German armored vehicles, and were utterly routed as a result. Because France had relied on positional warfare to achieve victory in the First World War, on the eve of the Second World War, the French authorities still clung to this experience. Guided by this thinking, France constructed a 400-kilometer-long Maginot Line along the Franco-German border. But in the Second World War, German forces bypassed this defense line, breaking into France through Belgium, and swiftly occupied Paris. This rapid-assault tactic of the German forces caught the French high command entirely by surprise. From the examples of combat cited above, it can be seen that, because social productive forces are continually developing, an army’s weapons and equipment are likewise continually improving; this is especially true in modern warfare, where the application of high-technology weapons in combat operations is rapidly transforming the operational principles and methods established in wars of the past. If one disregards the new changes that new productive forces and new military technical equipment inevitably bring to modes of combat, and remains bound by the experience of past wars, errors will occur in the direction of war.

The influence of the economy on modes of combat is not absolute. One cannot say that an army with strong economic capacity will necessarily have an advanced mode of combat, nor, conversely, that it will necessarily be backward. The factors influencing modes of combat are manifold; besides economic factors, there are also factors such as politics, geography, the caliber of commanders and fighters, and the opposing army’s mode of combat. A correct mode of combat should emerge on the basis of a comprehensive study of the various relevant factors. At the same time, among the two great factors making up productive forces — the people engaged in production and the means of production — people are the most active factor in productive forces, occupying a decisive position in the formation and development of productive forces. For this reason, in studying the economic conditions of a country or region, the subjective initiative of people within economic activity must not be overlooked. In the practice of war, there are times when the side with relatively weaker economic capacity defeats the side with relatively stronger economic capacity, and one of the reasons for this is that the relatively weaker side adopted a more suitable mode of combat. For example, in the American War of Independence, the militia forces led by Washington adopted a mode of combat of dispersed skirmishing, defeating the British forces, which fought in regular formations. In the early period of the Soviet Civil War, because the Red Army’s strength and firepower were both insufficient, it adopted “train warfare” — that is, using armored trains to conduct operations, in order to raise the Red Army’s mobility and firepower. In the years of our army’s revolutionary war, adopting strategic and tactical measures such as luring the enemy in deep and concentrating superior forces to fight battles of annihilation, our forces defeated the Kuomintang army, which had the advantage in weapons and equipment. The Chinese People’s Volunteer Army, in the War to Resist America and Aid Korea, adopted mobile operations in the early stage, and in the middle and late stages adopted modes of combat such as solid positional defense relying on tunnels and “picking off pieces of beef jerky” (that is, carrying out small-scale tactical encirclement and fighting small battles of annihilation), withstanding the assaults of American and puppet forces possessing powerful air and ground artillery firepower; in the Vietnamese war of resistance against America, the Vietnamese military and civilian population used jungle warfare to defeat American and puppet forces, and so on.

The influence of economic conditions and weapons and equipment on modes of combat is shared by both belligerents. In order to explore the mode of combat the opposing side might adopt in future wars, studying its economic conditions and the state of its weapons and equipment is also an important avenue for achieving this goal.



Section 3 The Geographic Significance of the Distribution of Productive Forces

The geographic distribution of productive forces has dual significance, both economic and military. Economically, it bears on the balanced and sustained development of the economy, and on economic efficiency, among other things; militarily, it bears on the preservation and exercise of wartime economic potential.

War cannot dispense with the support of economic conditions; in war, in order to achieve their operational objectives, both belligerent sides must not only resist the opposing side’s armed forces, but must also inevitably destroy the opposing side’s economic installations, in order to demolish the opposing side’s economic foundation and weaken its economic capacity to wage war. In the Second World War, American and British air forces dropped roughly 2 million tons of bombs on the cities and industrial centers of Germany and other countries, and the American air force dropped more than 500,000 tons of bombs on Japan’s economic centers, causing severe destruction to the economies of Germany, Japan, and other countries, economically rendering them unable to continue waging war. For this reason, effectively protecting productive forces in war, so that they escape destruction, has already become a major issue bearing on the overall course of a war, and must be given importance. In order to preserve productive forces in wartime, besides guarding important economic installations, one must also make rational use of geographical conditions in their distribution.

In ancient China, because production was comparatively undiversified, the material support for war was chiefly a matter of grain. Some military strategists put forward operational methods and principles related to the geographic distribution of grain-producing productive forces — such as “provisioning the army from the enemy’s own land,” “strengthening the walls and clearing the fields,” “encamping in the enemy’s countryside so as to have sufficient military provisions,” and “garrisoning frontier lands through military farming.” During China’s War of Resistance Against Japan, industrial installations were chiefly concentrated along the coast, and because of this irrational distribution, many factories suffered destruction when Japanese forces invaded, dealing a heavy blow to China’s wartime economy. After the founding of the People’s Republic of China, in order to change the irrational military-economic distribution inherited from old China, which had concentrated most industrial installations along the coast, a number of important measures were adopted — for example: strengthening investment in economic construction in the interior; choosing the location of large and important factories with national defense security in mind; beginning large-scale Third Front construction from the 1960s onward, establishing an economic foundation of major national defense significance in China’s heartland; and so on.

The Soviet Union likewise carried out a large-scale program of changing its irrational economic distribution. Under Tsarist Russia, industry was concentrated overwhelmingly in Leningrad, Moscow, and southern Ukraine, regions close to the Soviet Union’s western border, unsuited to the demands of national defense. Beginning in 1932, the Soviet Union adjusted its irrational industrial distribution, requiring that no new factories be built in the old industrial regions, and shifting the focus of construction eastward, to the region between the Volga River and the Ural Mountains. After the outbreak of the Soviet-German war, the Soviet Union swiftly formulated and implemented a “wartime economic plan,” shifting productive forces still further eastward. Within the brief span of three months after the outbreak of war, several million personnel and more than 1,360 large enterprises, chiefly military-industrial enterprises, were relocated from the western regions to the Urals, Siberia, Central Asia, and Kazakhstan. Because these locations were far from the front and possessed abundant resources, they became a stable wartime production base for the Soviet Union, playing a major role in supporting the war effort. The military supplies produced in the Urals during the war accounted for 40 percent of the Soviet armed forces’ total military supplies.

Modern warfare is enormously destructive. For example, the American B-52 long-range strategic bomber used in the Gulf War has a maximum range of more than 16,000 kilometers and can carry a maximum bomb load of 31 tons, capable of bombing a target in wartime from high altitude; the “Tomahawk” cruise missile can be launched from land, air, sea surface, or underwater, has a range of 2,500 kilometers, and possesses extremely high accuracy. As for intercontinental ballistic missiles and thermonuclear weapons, their range and destructive power go without saying. In the age of missiles and nuclear weapons, there is no longer any place on Earth beyond the reach of attack.

But modern warfare displays great diversity; besides the continued possibility of large-scale war, what is more common is the outbreak of small- and medium-scale local wars. Under conditions of local war, a country with vast territory possesses the feasibility and effectiveness of deploying productive forces in depth. China’s territory is vast, with a straight-line distance of more than 5,000 kilometers from west to east and from south to north; should a local war break out in a border region, this will generally not endanger the security of the heartland. For this reason, a country’s deployment of part of its productive forces to its deep rear areas continues to carry important significance in wartime.

In war, the effects produced when economic installations are subjected to enemy air raids versus being occupied by enemy ground forces are not the same. The destruction caused by an enemy air raid, if not too severe, can generally be repaired and production reorganized. In the Korean War, the Vietnam War, and the Gulf War, there were all examples of destruction, repair, and production proceeding simultaneously. But if economic installations are occupied by enemy ground forces, then, if not destroyed by the opposing side, they will be made use of by the opposing side. And seizing the opposing side’s economic center can play the dual role of strengthening one’s own economic strength while weakening the opposing side’s economic strength. In summary, in modern warfare, the geographic distribution of productive forces has a bearing on the preservation of productive forces in wartime and on wartime production. For this reason, in economic construction, appropriately locating the most important economic installations away from possible directions of attack, and deploying them to comparatively safe places, should become a principle of the distribution of productive forces.

The rational geographic distribution of productive forces, from a military standpoint, should include remoteness from the front, dispersed deployment, and the use of terrain. Remoteness from the front means deploying important economic installations to a country’s deep rear areas. Under conditions of modern warfare, although both front and rear may possibly be subject to enemy attack, distance remains a factor that plays a role in modern warfare. From the standpoint of the attacking side, ground forces or aircraft, in order to overcome the obstacle of distance, must expend corresponding strength and time; the greater the distance, the greater the consumption, and the greater the risk of being struck by the opposing side. From the standpoint of the defending side, greater distance allows more space and time to resist the opposing side’s ground or air assault; if the distance is short, organizing ground and air defense becomes far more difficult, and, for high-speed aircraft, may even be entirely impossible.

Dispersed deployment means appropriately dispersing economic installations, avoiding excessive losses caused by the concentration of economic installations when the enemy carries out air strikes. In modern warfare, cities are an important target of attack. In the Iran-Iraq War, for example, both sides launched missiles at each other’s cities, giving rise to a “war of the cities.” For this reason, concentrating too many economic installations within cities is dangerous in wartime.

Use of terrain means that, in constructing economic installations, full use should be made of favorable terrain for concealment, camouflage, and disguise, and some installations can also make use of broad rivers or mountain ranges as a safety barrier, placing economic installations in a comparatively safe position in wartime. Extremely important installations should also receive special protection. In modern warfare, although many new-type weapons and equipment possess a certain capacity to overcome geographical obstacles, they cannot entirely eliminate the influence the geographical environment has on the use and effectiveness of new-type weapons and equipment. For this reason, making use of a favorable geographical environment for protection remains an effective means.

The geographic distribution of productive forces bears a close relationship to conditions of transportation. Without a certain guarantee of transportation, it is likewise impossible to achieve a rational geographic distribution of productive forces meeting national defense requirements. For this reason, strengthening the construction of transportation is a necessary condition for achieving the rational distribution of productive forces.

In economic construction, a country must correctly handle the relationship between economic benefit and national defense needs, striving for the most rational distribution possible, so that it can play its role in both peacetime and wartime.



Section 4 Military Resources

Resources generally refer to natural substances capable of being used by humanity. Among the various kinds of resources, those that can be directly used for military consumption are called military resources. Military resources are the material foundation for the production of weapons and equipment and other military supplies, and are an important component part of a country’s war potential.

A close relationship exists between war and resources. The conduct of war depends on resources; historically, there have been no few examples of war being waged in order to obtain resources. For example, in ancient times, wars were waged to contest water sources and pastureland. Colonialists waged wars to contest gold, ivory, spices, and the trade in Black slaves (a labor resource). In 1879, Chile went to war with Peru and Bolivia over nitrate deposits, and so on. The war of aggression Japanese imperialism waged against China’s Northeast, beginning in 1931, likewise had the pronounced character of plundering resources.

Resource conditions have a manifold influence on war. Resources exert a decisive influence on the production of an army’s weapons and equipment and on the supply of military materiel. Whether the quantity of resources is ample and their variety complete directly constrains the quantity and quality of weapons and equipment production. Modern warfare is large in scale, and the quantity of weapons, ammunition, and every kind of combat materiel consumed is enormous, requiring ample resources as a guarantee. At the same time, producing modern weapons and equipment requires far more varieties of resources than producing older-style weapons and equipment, and requires in particular many kinds of rare metals with special properties as raw materials.

The resource conditions of a country or region have a certain influence on military strategy. In formulating military strategy, those directing a war cannot avoid studying the strategic-resource conditions of both belligerents, analyzing their relative advantages and disadvantages. Under certain circumstances, the struggle over resources draws particular attention, and can even become a component part of military strategy. Important resource-producing regions are either seized or defended, as conditions allow. For example, the Alsace and Lorraine regions of northeastern France, because of their rich coal and iron resources, have historically become, on many occasions, both the cause and the objective of wars between Germany and France. After the outbreak of the Second World War, Hitler closely combined his political and military expansion with the seizure of resources, making resource preparations for his war effort. For example, he obtained manganese, iron, and timber from Czechoslovakia; coal, lead, and copper from Poland; petroleum from Romania; bauxite from Hungary and Yugoslavia; chromium from Turkey; iron ore from Sweden; and, from Spain, many strategic resources either produced by that country or purchased by it from other countries. In the course of the war, German forces directed certain strategic axes of attack toward important resource-producing regions — for example, on the Soviet front, aiming at Ukraine and the Caucasus in order to obtain Ukraine’s iron, manganese, coal, and grain, and the Caucasus’s oil. The strategic objective Japanese imperialism sought to establish during the Second World War — the “Greater East Asia Co-Prosperity Sphere” — was, in reality, a resource-plundering sphere; Tojo Hideki, the Japanese prime minister at the time, once said that important resource-producing regions must be brought under Japanese management and control.

In wartime, the shortage of a certain critical resource can throw an entire wartime economy into confusion. For this reason, in the history of war there has arisen the concept of “resource warfare” — that is, denying the opposing side access to certain critical resources for a given period, causing the opposing side enormous economic loss, and weakening the opposing side’s capacity to wage war. Resource conditions also exert an influence on the course and outcome of a war. Modern warfare is conducted on a large scale, with great materiel consumption, and some wars are also protracted in nature. For this reason, without adequate resources as a guarantee, it is impossible to meet the needs of combat operations. In the history of war, there are no few examples in which a shortage of resources led to an inadequate supply of weapons, ammunition, and other combat materiel, thereby affecting the development of the war situation, and even leading to defeat in war. Germany and Austria-Hungary in the First World War, and Germany and Japan in the Second World War, are examples of this. The materiel consumed in modern local wars is likewise enormous; in the Fourth Middle East War, which lasted only eighteen days, both Egyptian and Israeli forces exhausted their stockpiled ammunition, and had no choice but to rely on emergency airlifted resupply from the Soviet Union and the United States, respectively. For this reason, without adequate resources as a foundation, it is difficult to sustain a comparatively long-duration, comparatively large-scale modern local war.

The influence of strategic resources on combat operations varies according to the type of war. Compared with a war concluded within a short period, a protracted war generally depends to a greater extent on resources. During the Second World War, the reason Germany and Japan sought a blitzkrieg, a swift decisive victory, lay precisely in this logic. In war, compared with the quantity of materiel consumed by an army with a low degree of weapons and equipment modernization, an army with a high degree of weapons and equipment modernization generally requires a greater quantity and greater variety of combat materiel, and correspondingly requires a greater quantity and variety of resources for producing the raw materials of combat materiel, and especially requires a greater quantity of rare resources. Compared with a war fought on one’s own territory, a war fought on enemy territory generally consumes more resources, while a war fought on one’s own territory consumes fewer resources, because when fighting on enemy territory, every kind of combat materiel must be transported over long distances, and, apart from the consumption of combat operations themselves, there is also consumption incurred along the way. For this reason, in studying wartime resource support, judgments must be made differently according to different types of war.



Section 5 Economic Preparation for War

Economic preparation for war refers to the economic construction and stockpiling carried out in peacetime in preparation for a future war. Prewar economic preparation bears a close relationship to wartime production; without prewar preparation, once war breaks out it will be difficult to organize wartime production swiftly and effectively. Economic preparation for war has already received the attention of military strategists since ancient times. Ancient Chinese border defense mostly adopted the practice of military farming to garrison the frontier, which was in reality a form of prewar economic preparation. By having the army carry out farming in border regions, developing the border economy, and raising the degree of self-sufficiency in military provisions, this addressed the fact that, at the time, the principal military materiel needed was grain. By modern and contemporary times, because of the development of productive forces, the variety and quantity of materiel needed in war increased enormously, and prewar economic preparation likewise grew ever more complex. Modern warfare often breaks out suddenly, and the scale and intensity of a war is often difficult to anticipate beforehand. At the same time, in terms of destruction to the economy, this may occur whether at the front or in the rear. For this reason, carrying out economic preparation before the outbreak of war is extremely necessary.

Proceeding from the needs of war, economic preparation for war chiefly includes the following aspects:

Preparation of the wartime economic system. Wartime economic work is carried out under conditions entirely different from those of peacetime economic work, and its requirements regarding the economic system likewise differ. Peacetime economic work places greater emphasis on economic benefit and profit, whereas wartime economic work, under the overall goal of achieving victory in war, places greater emphasis on centralized leadership and guaranteed supply. For this reason, in light of a war that may possibly occur, making preparations regarding the wartime economic system is necessary for doing good work in the wartime economy.

Preparation of wartime economic mobilization. Wartime economic mobilization refers to the various measures a state adopts to shift the national economy from a peacetime condition to a wartime condition in order to wage war. Wartime economic mobilization is proposed because of the expansion in the scale of war, the lengthening of its duration, and the increase in materiel consumption, and because prewar materiel stockpiles alone can no longer meet the needs of war. It plays an important role in whether one can, under harsh wartime conditions, successfully sustain the war economically, and whether one can successfully organize wartime production. In the First and Second World Wars, the belligerent countries generally carried out economic mobilization in order to meet the needs of war. The content and scope of wartime economic mobilization are extremely broad; they include the mobilization of financial resources, the mobilization of industrial and agricultural production, the relocation of certain economic installations, the mobilization of the transportation industry, and the mobilization of labor power, among other things. In order to carry out economic mobilization swiftly and effectively in wartime, preparations regarding economic mobilization must be made in peacetime, including formulating mobilization regulations and practical, feasible plans. In the Falklands War, Britain was able swiftly to organize a special mixed fleet, including the requisitioning of more than fifty merchant vessels, precisely because Britain had a set of provisions and preparations suited to wartime needs regarding the design, requisitioning, conversion, and materiel resupply of merchant vessels.

Strategic materiel stockpiling. Strategic materiel stockpiling refers to the stockpiling of the most important materiel a state and its armed forces require in wartime. It includes not only products such as metals, energy, grain, and cotton, but also the stockpiling of production equipment and of weapons and ammunition. Strategic materiel stockpiling plays an extremely important role in guaranteeing operations in the early period of a war and in stabilizing the economic life of society. This is especially true given that, once modern war breaks out, it tends from the very outset to have a tense, intense character, and the destruction of the national economy often begins along with the outbreak of war; for this reason, carrying out a certain quantity of strategic materiel stockpiling before the war is all the more necessary. If, from the standpoint of wartime safety, the geographic distribution of strategic materiel stockpiles is generally stockpiled in a country’s strategic depth. Zhukov states in his book Reminiscences and Reflections: “The People’s Commissariat for Defense, the General Staff, and I held that, in the coming war, materiel and technical equipment had to be brought closer to the troops, closer to those who would use it. At first glance this seemed correct, but it was later proven that on this question we were entirely mistaken. When the war began, the enemy swiftly seized the materiel stockpiles of the military districts, creating difficulty for the work of supplying the army and organizing reserve forces.” The quantity of strategic materiel stockpiles must take into account both the needs of a future war and the economy’s capacity to bear the cost, as well as the possible waste that might result. On the eve of the Second World War, the Soviet Union carried out large quantities of materiel stockpiling; among these, various kinds of ammunition amounted to roughly one year’s wartime consumption, fuel to roughly half a year’s consumption, and grain and fodder to three to four months’ consumption. After the Second World War, the United States and other Western countries, on the basis of the experience of the Second World War, maintained strategic materiel stockpiles amounting to one to three years’ wartime requirements.





Chapter 15 Military Transportation Geography

Military transportation geography chiefly studies the influence transportation facilities have on national defense construction and military action. Its core content is to study the relationship between the structure, types, and regional combinations of transportation networks and military affairs; it is a discipline at the border between military geography and military transportation. Transportation is a necessary precondition for promoting development in every aspect of society. Militarily, it has a major influence on a country’s security, on the scale of operations and the course of a war, and on a unit’s mobility and logistical support, among other things. Studying military transportation geography carries a certain significance for a unit’s combat support and logistical support, and for preparing for and directing war and national defense construction.


Section 1 Modern Warfare and Transportation

Modern warfare is large in scale, with many branches of the armed forces and much manpower and weaponry taking part; the theater of operations is vast, and fighting occurs not only at the front but can also occur in the rear; war often breaks out suddenly, and the tasks of war mobilization and evacuation are tense and heavy; the direction of operations is changeable, and a unit’s mobility is frequent, often requiring large numbers of troops to be transported to a given direction of operations within a short time; the consumption of materiel in war is enormous, and the task of logistical support (including transportation support) is heavy and complex. From the characteristics of modern warfare described above, it can be seen that every one of these characteristics is related to transportation, and runs through the entire course of a war. First, it must ensure that war mobilization is carried out swiftly and smoothly; judging from past examples of war mobilization, the speed of mobilization work often depends on the magnitude of transportation capacity. Second, it must ensure the swift concentration and deployment of armed forces, ensuring a unit’s various forms of mobility during the course of operations, and ensuring the forward and rearward movement of various personnel and combat materiel. At the same time, it must also ensure that the transportation needs of the wartime economy and of every other aspect are met.

In order to accomplish the arduous task of transportation under harsh wartime conditions, transportation support must possess the following conditions and capabilities. It must have the capacity to shift swiftly from a peacetime to a wartime condition. This requires formulating a series of wartime transportation mobilization regulations and establishing the relevant law-enforcement organs, so that, once war breaks out, the state’s transportation system, transportation network, and transport vehicles can be swiftly utilized to carry out military transport.

War requires ample modern means of transport and preparation for carrying out large-scale, long-distance transport. In the Second World War, the United States, through maritime transport, moved 7 million people and 268 million tons of materiel from the American homeland to the European theater in support of the Allied war effort, over a transport distance as great as 6,000 kilometers. On the eve of its war against Japan, the Soviet Union urgently transported more than 400,000 troops, along with large quantities of materiel, from the European theater to the Far East, over a transport distance of 9,000 to 12,000 kilometers. In the Falklands War, Britain transported an enormous operational force, including more than 100,000 tons of materiel, to fight at a location 13,000 kilometers from the British homeland. China’s territory is vast, possessing both land and sea; the straight-line distance from south to north and from west to east both exceed 5,000 kilometers. Should war break out, the scale and distance of transport required would necessarily be very great; for this reason, the continual development of the transportation industry is extremely important for defending national security and coping with wars that may occur.

In regions where military action may possibly occur, preparation of multiple modes of transport is necessary. Modern modes of transport include five types: rail, road, water, air, and pipeline. Different modes of transport each have their own advantages and limitations. For example, rail transport covers long distances and carries large volumes, but its location is fixed and its mobility poor; road transport is flexible and mobile, but is unsuited to excessively long transport distances; water transport carries large volumes and has low transport costs, but is constrained by the distribution of waterways, and has great limitations on its use in wartime; air transport is swift and timely, but its transport volume is comparatively small; pipeline transport carries large volumes, is easy to conceal, and has good security, but can only transport oil, gas, water, and other readily flowing substances, and cannot transport personnel or a wide variety of materiel. In modern warfare, because the enemy’s destruction of transportation systems has intensified, relying on only a single mode of transport can no longer smoothly accomplish the task of wartime transportation support. For this reason, developing comprehensive transport that combines multiple modes of transport has already become an important principle of wartime transportation support. In war, when modern modes of transport cannot be used because of enemy destruction or complex terrain, adopting human power, pack animals, and other means of transport, including human labor, likewise carries important significance.

War requires unobstructed transportation channels. In modern warfare, because the need for weapons and equipment and every kind of combat materiel has grown enormously, and the variety of materiel needed is also extremely great, relying solely on domestic production alone is often unable to meet these needs. In this way, conducting economic and trade exchanges, and exchanges related to weapons, with foreign countries in wartime is not only unavoidable but also extremely necessary. At the same time, modern warfare is not waged in isolation; some wars are waged between blocs of states, and even when a war is not waged between blocs of states, the belligerent countries nonetheless have close political, economic, and military relationships with certain other countries. These factors all require that, in wartime, unobstructed international transportation lines exist, in order to support one another. Judging from some examples of modern warfare, whether international transportation lines can be maintained has already become a major factor influencing the overall course of a war, and one to which every belligerent country attaches importance. Taking China’s War of Resistance Against Japan as an example, the struggle to blockade and counter-blockade, and to open and counter-open, international routes became an important aspect of the military struggle between Japan and China. When Japanese forces occupied China’s coastal regions and blockaded China’s overseas transportation, attempting to cut off China’s overseas assistance, China was compelled to urgently repair the Yunnan-Burma Highway, open “The Hump” air route, and build the China-India Highway; this fact demonstrates that international transportation channels are indispensable in wartime.

In wartime, a transportation command system suited to wartime needs must be established. Wartime transportation is carried out under conditions entirely different from those of peacetime, under serious threat from the enemy and even under assault from the enemy’s air and ground firepower, and is exceptionally tense and dangerous; the normal order of peacetime transportation is disrupted, and the work of organizing transportation becomes extremely complex and difficult; the suddenness and imbalance of transportation tasks increases, and at certain moments, transportation tasks are highly concentrated in a single direction of operations; transportation tasks are also highly time-sensitive, and the contradiction of various transportation tasks competing with one another for the use of transport routes is quite pronounced. Under these complex conditions, without an authoritative, highly efficient wartime transportation command system, it would be impossible to guarantee the completion of transportation tasks. The Transport Committee, directly subordinate to the State Defense Committee, established by the Soviet Union during the Second World War, played precisely this kind of role.

In wartime, there must be the capacity to conduct defensive operations against both air and ground threats. In modern warfare, the struggle over the destruction and protection of transportation systems has already become an important component part of military struggle, and an important aspect of achieving strategic and campaign objectives. For this reason, strengthening the defense of one’s own transportation system is a major issue bearing on a country’s war-making capacity and its army’s combat capability, and must be given importance. In the War to Resist America and Aid Korea, in order to defeat the enemy’s so-called “strangulation campaign,” the Chinese People’s Volunteer Army concentrated 70 percent of the total strength of its anti-aircraft artillery within Korea for the defense of railway lines, and deployed as many as 20,000 troops solely for establishing air-observation posts along highway lines. As the destructive power of weapons has increased — and especially with the use of high-technology weapons — the difficulty of defending transportation lines has likewise continually grown. In the defense of transportation systems, there must also be a repair force equipped with advanced construction machinery.

In wartime, the demands placed on transportation, and the conditions transportation must satisfy, vary according to the scale of operations, the intensity of fighting, the form of combat, and the army’s weapons and equipment. Generally speaking, wars of large scale and high intensity, armies with a high degree of weapons-and-equipment modernization, and wars fought outside one’s own territory or in areas far from the rear, place greater demands on transportation because of their great materiel consumption and long transport distances; wars of comparatively small scale and comparatively low intensity, armies with a comparatively low degree of weapons-and-equipment modernization, and wars fought at comparatively close range, place comparatively lower demands on transportation because of their comparatively small materiel consumption or comparatively short transport distances. For this reason, in preparing wartime transportation, different requirements should be put forward for different directions of operations, based on the differing circumstances of the enemy’s and our own forces and differing geographical conditions, as well as the differing forms of combat both sides might possibly adopt.



Section 2 Railway Military Transport

Railways are a product of industrial development. In 1825, Britain built the world’s first railway, 40 kilometers long, initially with wooden rails, later changed to iron rails. Because railway transport possesses many advantages — such as large transport volume, long transport distance, high speed, strong continuity of transport, being generally unaffected by weather and darkness, low energy consumption, comparatively low transport cost, and strong punctuality — by the mid-19th century, railways had developed rapidly in the industrially developed countries, gradually becoming the backbone of modern transportation.

The use of railways for military transport began in Russia; in 1846, 14,500 Russian troops, together with horses and vehicles, were transported from Uherské Hradiště to Kraków by rail, a journey of 320 kilometers. Subsequently, European countries generally adopted railways for the transport of troops and military supplies, treating them as an important means for a unit’s long-distance rapid mobility and for seizing strategic initiative. On the eve of the First World War, Europe’s rail network was already quite well developed; Germany’s rail density was 11.8 kilometers per hundred square kilometers, with border regions such as the Rhineland and East Prussia having even greater rail-network density, providing extremely favorable conditions for the strategic concentration and deployment of forces, mobile operations, and logistical support during the war. As the fighting developed, a unit’s actions became ever more dependent on railways. In the Second World War, because the scale and intensity of the war were unprecedentedly great, and the volume of personnel and materiel to be transported was enormous, railways became the basic means of land-based military transport, and rail transport was extensively used for transportation support at both the strategic and campaign levels. At the time, the great majority of military materiel and personnel transported by the European belligerent countries was accomplished by rail.

The emergence of the railway promoted the development of military thought and the emergence of new operational principles and methods. Engels once said: “the increased rate of production is the prerequisite for Napoleon’s method of making war, just as this increased rate of production must certainly become the prerequisite for every subsequent improvement in the mode of making war. The railway and the telegraph now offer to a capable general or war minister the opportunity of adopting a completely new strategy in a European war.” (Engels, “Conditions and Prospects of a War of the Holy Alliance against France in 1852,” in Marx and Engels: Collected Military Writings, Vol. 1, p. 185.) Because rail transport allowed large numbers of troops and combat materiel to be concentrated in a given theater of operations within a short time, this increased the scale of war and the suddenness with which war could break out, giving rise to theories and tactics of large-scale surprise assault such as “blitzkrieg.”

The significance of railways for national defense is self-evident; without a modernized transportation network, there can be no talk of consolidated national defense. Railways have a large transport capacity; the construction of a railway trunk line leading to the border can play a major role in developing and prospering the border region and consolidating national defense. After the founding of New China, the Xiang-Gui Railway (Hengyang–Youyi Pass) was repaired, and the Ying(tan)–Xiamen, Lanzhou–Xinjiang (Lanzhou–Urumqi), Qinghai–Tibet (Xining–Golmud), and Chengdu–Kunming railways, among others, were constructed, playing an extremely notable role in strengthening the national defense of China’s coastal and land borders, maintaining national unity, and promoting the economic and cultural development of remote border regions.

Rapid mobilization has a great influence on the development of the war situation in the early period of a war, and this is especially true for a country in a defensive position. Whether rapid mobilization can be achieved depends critically on transportation. The emergence of railways greatly increased the speed of national mobilization. In the First World War, because Germany and Austria-Hungary had well-developed rail networks, they were able to complete war mobilization in a comparatively short time, and could swiftly concentrate and deploy forces to border regions. Russia, by contrast, because its rail network was underdeveloped, took far longer to complete war mobilization and to transport troops to the border.

Wartime evacuation is a necessary measure for preserving war potential. Modern warfare has great suddenness, and the assaults that come from the air and ground in the early period of war are also extremely fierce; for this reason, wartime evacuation is a major issue for a country in a defensive position. Wartime evacuation depends on a well-developed transportation network. In the early period of China’s War of Resistance Against Japan, because transportation was underdeveloped, when Japanese forces swiftly occupied China’s coastal regions, the industrial enterprises and manpower and material resources of eastern China — already not abundant — could not be relocated to the interior, causing enormous losses. In marked contrast, the Soviet Union made full use of rail transport to carry out wartime evacuation in the early period of the Soviet-German war. Within the first three months of the Soviet-German war, the Soviet Union carried out evacuation chiefly by rail, moving from the western regions under threat of war to the eastern regions (the Urals, Siberia, Central Asia, Kazakhstan, and other areas); more than 1,360 large enterprises were relocated, chiefly military-industrial enterprises, with the distance of wartime evacuation reaching several thousand kilometers.

For countries with vast land territory, rail transport is all the more an important mode of wartime transportation. In the Soviet Union’s Great Patriotic War of 1941–1945, railways accomplished 70 percent of total transport volume. After the Second World War, although NATO countries already possessed well-developed sea, air, road, and pipeline modes of transport, they nonetheless continued to attach importance to rail transport, continually constructing vertical and horizontal rail trunk lines with strong carrying capacity and fast transport speeds, using locomotives with great traction power and vehicles with large load capacity, and attaching importance to the mechanization of loading and unloading work, among other things.

Because railway transport occupies an important position and plays an important role in military affairs, railways have become an important strategic factor. There are no few examples in history of this: the distribution pattern of the rail network determines the direction of a strategic offensive, while strategic intent determines the construction of railways. The former is exemplified by the fact that, in Japan’s war of aggression against China, Japanese forces’ strategic offensives mostly unfolded along rail lines; the latter is exemplified by the An-Feng (Dandong–Shenyang) Railway and the Ji(lin)-Hui (Korea Hoeryong) Railway, among others, which Japan built in China according to strategic need.

Railways are an important means of strategic mobility. A unit’s strategic mobility refers to large-scale, long-distance military redeployment carried out in order to achieve a certain strategic objective; it exerts a major influence on the development of the war situation. Strategic mobility involves large transport volumes and is highly time-sensitive. For example, shortly after the outbreak of the Soviet-German war (summer and autumn 1941), the Soviet Union moved more than 2 million troops from its interior military districts to the front by rail. Likewise, in preparing for its war against Japan, the Soviet Union used railways to carry out intercontinental mobility of its forces, moving troops from the European front, far away, to the Far Eastern theater, over a transport distance as great as 9,000 to 12,000 kilometers, with a transport volume reaching 136,000 railway cars; during the two busiest months of this transport effort, 22 to 30 trains arrived daily from the western regions to areas east of Lake Baikal. During the Korean War, when the situation in northern Korea was critical, the Chinese people, in order to resist America, aid Korea, and defend their homeland, within a short time transported Volunteer Army units from as far away as Shaanxi, Gansu, Ningxia, Guangdong, Jiangxi, and Zhejiang by rail to concentrate in the Sino-Korean border region, and then entered Korea to fight, with the distance of strategic mobility reaching several thousand kilometers.

Railways also play a great role in campaign support. Campaigns vary in scale, and the extent of a battlefield’s theater of operations differs; the distances involved in campaign transport also vary considerably, ranging from several hundred to more than a thousand kilometers, and this circumstance determines the diversity of modes of campaign transport. Modern campaign army groups are equipped with many vehicles, and a unit’s own mobility capacity has greatly improved, but multiple modes of transport must still be adopted according to the distance of transport and the condition of the road network, and taking into account the need to reduce vehicle wear — and, in particular, to reduce the engine-hour wear of tanks and armored vehicles and to conserve fuel. Generally, rail transport is used first to move personnel and materiel to the campaign concentration area and the campaign logistical base, and motor vehicles are then used to transfer personnel and materiel to the front. In this kind of transport process, railways play the role of the main channel. Judging from many of the major campaigns Soviet forces carried out in the Second World War, campaign transportation support relied chiefly on railways. For example, in the Battle of Moscow in the winter of 1941, when German forces were closing in on Moscow in a critical situation, the Soviet Union used five railway lines running east from Moscow, transporting 39 divisions, 42 brigades, and other units at a speed of 800 to 900 kilometers per day and night from the eastern regions promptly to the Moscow area, changing the balance of forces in that direction and playing an enormous role in the victorious accomplishment of the campaign task of defending Moscow.

In the latter period of the War of Liberation, under conditions where railways were available for use, the Chinese People’s Liberation Army paid particular attention to rail transport, establishing the Northeast People’s Liberation Army Railway Corps Column in July 1948, using the limited railway lines and locomotives and rolling stock available to organize campaign transport. In the Liaoshen Campaign and the Yangtze Crossing Campaign, the volume of rail transport reached several hundred trains in each case. In the War to Resist America and Aid Korea, railways transported nearly 400,000 troops, wounded personnel, and quantities of materiel in total. The Railway Corps later developed into a branch of the armed forces, making enormous contributions in coordinating with the army to accomplish many major combat tasks.

Railways are a strictly organized, semi-militarized department, requiring every link to work precisely and in an orderly fashion, to ensure that large numbers of trains run continuously, day and night, over long-distance lines. In wartime, under conditions of enemy threat, harsh conditions, and heavy transportation tasks, the work of organizing train operations is more difficult and complex than in peacetime. Under these conditions, the railway department needs to establish an authoritative command-and-management system, and railway staff must work selflessly, with a high degree of organizational discipline and a combat posture, in order to achieve victory in the war. During the Great Patriotic War, the Soviet Union’s Presidium of the Supreme Soviet issued an order declaring the railways to be in a state of war, with all railway workers and staff listed as mobilized conscripted employees for the duration of the war, fixed in their positions within the railway transport departments, executing all the regulations and systems of the Soviet armed forces. Because of the adoption of a variety of forceful measures, the Soviet railway system was ensured of working under tense yet orderly conditions under the complex circumstances of wartime.

The degree to which railways can provide support militarily depends not only on the absolute length of the railways, but, more importantly, on the density of the rail network — that is, the amount of railway possessed per hundred square kilometers. In order for rail transport to better support a unit’s mobility and materiel transport needs in modern warfare, according to calculations by foreign experts, the density of the rail network should be no less than 2 to 3 kilometers per hundred square kilometers. On the basis of this density, one can generally ensure that, within each campaign direction (for example, within a range of 250 kilometers of frontage and 500 kilometers of depth), there are 2 north-south railway lines and 1 east-west railway line; between theaters, and between the strategic rear and the theaters, there are 2 to 3 railway lines; along with the necessary branch lines and bypass lines.

In wartime, unit mobility is frequent and materiel consumption enormous; for this reason, the volume of transport required is considerable. For example, transporting an army group requires two to three hundred trains, and transporting a division requires thirty to forty trains. Organizing and carrying out a medium-scale campaign requires a transport volume of roughly several hundred to several thousand trains. For this reason, besides increasing the density of the rail network, it is also necessary to raise the transport capacity of the railways.

Railway transport capacity is closely related to factors such as the grade of the railway, the traction capacity of locomotives, the capacity of sections to handle traffic, the degree of automation of control and block systems, the capacity for train formation, and the capacity of water, fuel, and electrical facilities to provide support along the route, among other factors. For this reason, in order to raise railway transport capacity, it is necessary to correspondingly raise the capacity of every kind of supporting railway equipment. Stations are the hubs of a railway; the construction of important stations must be strengthened, adding equipment suited to loading and unloading weapons and equipment and combat materiel, and increasing passing tracks and loop lines, to prevent trains from becoming congested at stations. In wartime, it is all the more necessary to increase passing stations and passing tracks, speed up the pace of train formation, and increase the preparation of locomotives and rolling stock.

Differences in railway gauge will restrict train passage, thereby having a serious effect on rail transport. For this reason, a country should unify its gauge, to ensure that trains can pass unobstructed in wartime. In wartime, making use of differences in railway gauge between countries, and controlling locomotives, rolling stock, and other means, can effectively restrict the opposing side’s use of one’s own rail network. For example, when Russia built its railways, in order to defend against Germany, it adopted a gauge different from Germany’s (the German and Soviet rail gauges being 1,435 millimeters and 1,524 millimeters respectively). In the Second World War, first German forces and then Soviet forces, when making use of the opposing side’s rail network, both encountered extreme difficulty, and both sides were compelled to mobilize large numbers of personnel and expend considerable time on gauge-conversion projects. In the latter period of the Second World War, during operations conducted by Soviet forces outside their own borders, more than 11,000 kilometers of railway gauge was converted. During the Vietnamese war of resistance against America, China helped Vietnam convert part of its meter-gauge railway to dual-gauge — that is, three-rail — track, allowing both meter-gauge trains and standard-gauge (1,435-millimeter) trains to pass, enabling trains carrying Chinese materiel in support of Vietnam to travel directly into Vietnamese territory.

In wartime, correctly handling the relationship between military and civilian transport is an extremely important question. Because rail transport is limited in the number of trains it can run per day and night, this contradiction becomes still more pronounced.

Military transport is an indispensable component part of operational plans and combat operations; if military transport tasks cannot be accomplished, this will directly affect the accomplishment of combat tasks. In wartime, railways must serve the war being waged. Guaranteeing the timeliness of military transport means guaranteeing victory in war; delaying military transport means missing an opportunity for battle. For this reason, under conditions of limited rail transport capacity, the needs of military transport must be met first. But wartime rail transport, as in peacetime, also bears heavy civilian transport tasks, and the accomplishment of civilian transport tasks is necessary for guaranteeing production and work in every sector of the state, as well as the supply of daily necessities to the broad mass of the people; it bears on the state’s capacity to continue waging war and on social stability. For this reason, in organizing wartime rail transport, flexible methods must be adopted according to the urgency of the military situation, striving to give consideration to both military and civilian needs. Under conditions where the military situation in a certain period or a certain direction is urgent, the proportion of railway military transport in that direction within the total rail transport capacity can be made larger — for example, 60 to 80 percent, and in a comparatively short period even 100 percent — adopting a method of continuous one-way dispatch of trains, increasing train density and speed, in order to transport large numbers of personnel and materiel to their destination within a short time. And when the military situation eases, the proportion occupied by military transport should decline, yielding to civilian transport. In the early period of the Soviet Union’s Great Patriotic War, because the situation was severe, the military transport task was heavy, and at the time the daily average transport volume of troops and materiel accounted for roughly 40 percent of the total transport volume of Soviet railways.

Because rail transport lines possess important value economically and militarily, they often become a primary target for enemy attack and destruction in wartime. At the same time, because rail lines — and rail hubs in particular — have a fixed location and a conspicuous target, they are readily subject to destruction; for this reason, in order to achieve their respective strategic and campaign objectives, both belligerent sides treat the destruction and protection of rail transport as an important content of military struggle. The practice of past wars has demonstrated that enemy bombing of rail lines in wartime is extraordinarily fierce. In the Korean War, American forces, in order to destroy the rail lines of northern Korea, carried out a so-called “strangulation campaign,” conducting frenzied, indiscriminate bombing of all rail lines. In order to guarantee 1,300 kilometers of railway within Korean territory, our side used a fairly substantial railway corps unit and anti-aircraft artillery unit, repairing damage as it occurred, and over the course of three years repaired more than 640 kilometers of railway.

In wartime, besides guarding against enemy air assaults on railways, one must also guard against the possibility of enemy special detachments destroying or seizing control of railways through ground infiltration or airborne landing. Railway sections that might possibly be exploited by the enemy should be blocked in a timely fashion (including dismantling, demolition, mechanical destruction, and mine-laying), and locomotives and rolling stock should be controlled to prevent their use by the enemy.

In future wars, because of the expansion in the scale of war and the use of various advanced weapons, the destruction of rail networks will become still more severe. Important stations, marshalling yards, and nearly all railway bridges will become targets for the opposing side’s air assault. The use of nuclear weapons and precision-guided munitions will greatly increase the destructive effect on railways. Under these circumstances, rail transport will inevitably come under severe threat. According to Soviet exercises, under conditions of nuclear-weapon use, the capacity of front-line railways to handle traffic will decline by 80 percent. For this reason, in wartime, the defense of railways must be strengthened, adopting a policy that combines the army, the masses, and specialized railway units, and that combines air defense, emergency transport, and emergency repair, in order to guarantee the safe operation of railways in wartime.



Section 3 Road Military Transport

The original meaning of “highway” [gonglu] is “public road,” on which both pedestrians and vehicles may travel, but as a modern mode of transport, a highway refers chiefly to a road for the travel of motor vehicles, and road transport therefore refers to transport carried out using motor vehicles. For this reason, road transport is generally referred to as motor-vehicle transport. As far as military transport is concerned, the concept of motor-vehicle transport is commonly used, because it corresponds to the army’s equipment.

Modern highways developed gradually with the emergence of the automobile. In 1886, the German Karl Benz built the world’s first automobile. With the development of the automobile industry, countries one after another launched a wave of highway construction. Because road transport possesses advantages such as speed and convenience, it has become one of the most active modes of transport within comprehensive transportation systems. Road transport has developed rapidly in countries throughout the world; at present, the world already has more than 20 million kilometers of highway, and vehicle ownership exceeds 470 million; in some developed countries, both highway network density and vehicle ownership have already reached quite high levels, and in some countries, road transport volume has already exceeded rail transport volume, making it the country’s principal mode of transport.

In the history of warfare, the first country to make large-scale use of motor vehicles for military transport was France. In September 1914, the Battle of the Marne, which bore on France’s very fate, unfolded; on the seventh day, the French high command urgently requisitioned 600 taxis from Paris, and within a single night transported an infantry brigade more than 50 kilometers, swiftly changing the balance of forces on the battlefield and playing an important role in halting the German advance toward Paris. On February 21, 1916, German forces, with superior strength, launched a fierce assault on the French fortress of Verdun; when the French defensive system was on the verge of collapse, between February 27 and March 6, the French army transported 2,300 tons of ammunition, 2,500 tons of various materiel, and 190,000 soldiers to Verdun. The sole highway leading to Verdun — the Bar-le-Duc–Verdun road — was called by the French forces the “Sacred Way”; at the time, as many as 6,000 vehicles traveled on this road per day and night. From these two examples of combat, it can be seen that motor-vehicle transport in wartime played an important role in turning the tide of battle. During the Second World War, the belligerent countries of Europe all made extensive use of motor vehicles for transport, and Germany had already built expressways as early as 1924, providing tremendous convenience for the rapid mobilization of troops in wartime.

Motor-vehicle transport by the Chinese People’s Liberation Army began in the latter period of the Second Revolutionary Civil War, when the Yan’an headquarters organized the entire army’s first motor-vehicle transport unit, with a dozen or so vehicles. Afterward, as the number of vehicles captured in war continually increased, the scale of motor-vehicle transport likewise continually grew. In the War of Liberation, headquarters and every major strategic region had motor-vehicle units organized under them. In the War to Resist America and Aid Korea, the Volunteer Army was equipped with large numbers of motor vehicles; under conditions where enemy bombing was frenzied and rail transport could not proceed normally, motor-vehicle transport became the most active mode of transport at the front. During the three years of the War to Resist America and Aid Korea, more than 10,000 kilometers of highway were repaired and newly built, more than 2 million vehicle-sorties were mobilized, materiel transport volume reached more than 4 million tons, and large numbers of personnel (including the sick and wounded) were also transported.

As road transport has developed, various countries have divided highways into different grades. In China, according to a highway’s position and role within the national highway network, highways are divided into national roads, provincial roads, and county roads; according to their technical grade, they are divided into expressways and Grade 1, 2, 3, and 4 highways; according to their military use, they are divided into national defense highways (including border-defense and coastal-defense roads), military-dedicated highways, and emergency military roads; and according to traffic conditions, they are divided into all-weather roads and roads passable only in clear weather.

Road transport has the characteristics of high speed, mobility and flexibility, ease of concealment and camouflage, and ease of construction and other advantages, and armored, tank, and motorized units can also make use of the vehicles that are part of their own equipment to move directly from the rear to the front. For this reason, road transport is a prompt, reliable, and convenient mode of transport for military transport purposes.

Road transport is one of the important modes of strategic transport. Strategic transport generally involves long transport distances and large transport volumes; in a land theater of operations, this is chiefly accomplished by rail. But this does not rule out the necessity of using roads for strategic transport. When a certain strategic direction lacks a railway, or when the railway has been destroyed, the road trunk lines leading to these directions become the main strategic transport line, bearing the heavy task of strategic transport.

Road transport occupies an important position in the military transport involved in constructing and defending border defenses. Border regions lie on the front line of national defense, and foreign aggression often begins in border regions first. The construction and security of border defense depend on the construction of the transportation network; without a certain level of transportation support, there can be no talk of the development and security of border areas. Border regions are a vast, narrow, elongated area; owing to the constraints of natural and economic conditions, it is impossible to build railways everywhere, whereas highways are easy to construct and have comparatively strong adaptability, both connecting the border with the interior and also extending to border-defense outposts and the garrison locations of border-defense units, providing enormous convenience for border-defense troops in carrying out their peacetime duties and wartime combat tasks. For this reason, building highways and developing motor-vehicle transport have become an important means of building and defending border defenses. In the early 1950s, when the Chinese People’s Liberation Army advanced into Tibet, it built roads as it advanced, successively opening the Kang-Zang Highway (Ya’an–Lhasa, 2,255 kilometers), the Qing-Zang Highway (Xining–Lhasa, 2,100 kilometers), and the Xin-Zang Highway (Yecheng–Pulan, more than 1,400 kilometers); these three highway trunk lines became important links connecting Tibet with the interior of the motherland, laying the foundation for Tibet’s economic development and the consolidation of southwestern border defense.

Motor-vehicle transport is a commonly used, reliable mode of campaign transport, and is an indispensable transport-support means for the combat operations of campaign formations. Campaign transport is a form of transport intermediate between strategic and tactical transport, with transport distances generally within several hundred kilometers. Modern campaigns are large in scale, with many forces taking part and frequent unit mobility; the need for materiel is great, and the transport task extremely heavy, often requiring the support of multiple modes of transport, including rail, road, pipeline, and air. In places where a railway is available for use, cam- paign rear areas generally rely chiefly on rail transport, with road transport generally taking on the task of transport from the railway unloading point to the various units at the campaign front, over a comparatively short transport distance; in places lacking a railway to use, transport relies chiefly on motor vehicles, over a comparatively long transport distance. This is especially true when a campaign develops deep into enemy territory, and campaign formations move far from their own logistical support base, while the repair of railways often cannot keep pace with need; in this situation, the position and role of motor-vehicle transport in campaign support becomes still more prominent. For example, in the latter period of the Soviet-German war, when Soviet forces carried out strategic offensive campaigns (such as the Belarusian Offensive, the Vistula–Oder Offensive, and the Battle of Berlin), motor-vehicle units all took on important transport tasks, with transport distances as great as 400 to 500 kilometers.

Motor-vehicle transport is the most active mode of transport within tactical transport. Tactical transport refers to the transport of divisions and units below division level in combat, with transport distances generally several tens of kilometers; it includes the deployment, unfolding, and mobility of units and sub-units in the course of combat, as well as the forward movement of every kind of materiel and the rearward evacuation of the wounded. Tactical transport is carried out under conditions of a complex combat situation, a hazardous battlefield environment, and pressing time constraints; the timeliness of transport has a major influence on the outcome of combat. Tactical transport inevitably requires the adoption of multiple modes of transport, but within the tactical area, rail transport and air transport are generally unavailable for use, and transport is generally carried out through a combination of motor-vehicle, human, and animal transport, with motor-vehicle transport, where road conditions permit, serving as the main force among these.

Because of the complexity of wartime conditions, when other modes of transport are restricted in their use, motor-vehicle transport can exercise its characteristics of flexibility and comparatively low sensitivity to geographical conditions, carrying out special transport tasks. For example, in November 1941, German forces encircled the city of Leningrad from the south and north, cutting off all land transportation lines connecting the city with the outside world; Soviet forces made use of Lake Ladoga, located to the east of the city, opening a motor-vehicle transport line across the frozen lake during the winter season. In the first winter, 3,500 vehicles traveled on this ice road for 152 days, transporting 271,000 tons of grain and fodder, 32,000 tons of ammunition and weapons, 35,000 tons of fuel, and 23,000 tons of coal to Leningrad, and evacuating more than 500,000 people from Leningrad; this ice-and-snow motor-vehicle road was called the “Road of Life.”

The quantity and quality of motor vehicles is an indispensable condition for guaranteeing the smooth conduct of military transport tasks in wartime. As the degree of modernization of an army’s equipment has risen, and given the needs of modern combat conditions, besides the departments carrying out military transport tasks being equipped with large numbers of vehicles, combat units are also equipped with considerable numbers of vehicles. For example, a foreign combined-arms army group is equipped with twenty to thirty thousand motor vehicles and trailers of various types. Under wartime conditions, and especially in the early period of a war, vehicles are often insufficient for use. Under these circumstances, it is unavoidable to mobilize vehicles from every sector of the national economy to take part in military transport. For example, in the early period of the Soviet-German war, the Soviet Union, under conditions of extreme difficulty, adopted precisely this method to organize a considerable number of motor-vehicle transport units, guaranteeing the military transport needs of important directions of operations.

Continually increasing the density of the road network in possible directions of operations is another necessary condition for effectively carrying out motor-vehicle transport support in wartime. The density of the road network is closely related to the accessibility and timeliness of transport; if a dense road network exists, in wartime, motor-vehicle transport can adopt a method of transport over multiple routes, in order to transport troops or military materiel to needed locations within a short time. A modernized army, equipped with large numbers of vehicles, has a great dependence on roads in its actions; without a certain number of roads, a unit cannot swiftly and effectively carry out its various tasks, and in wartime, losses may even result from traffic congestion.

The quality of a highway has a pronounced effect on a vehicle’s driving speed, the level of fuel consumption, and the degree of wear on tires and mechanical parts. As the army’s heavy and large weapons and equipment have increased, the demands placed by motor-vehicle military transport on highway quality have likewise continually risen. Generally, trunk highways leading to important directions of operations should be Grade 3 or above, and other highways (including border-defense roads) should, as far as possible, be maintained at Grade 4 or above. At the same time, the maintenance of national defense highways must be strengthened, so that they remain in good condition at all times.

Establishing an authoritative road-traffic command organ is one of the important principles for organizing road transport in wartime. In wartime, under conditions of serious enemy threat, numerous vehicles, complex departments, and urgent transport tasks, the phenomenon of traffic congestion will occur from time to time, and once congestion occurs, it will not only severely affect the accomplishment of transport tasks, but will also bring enormous danger to the safety of vehicle convoys. Establishing an authoritative road-traffic command organ can, according to the urgency of the task, direct vehicle convoys carrying out different tasks to pass at different times, so that convoys carrying out the most urgent transport tasks are not subject to congestion.

Preparation must be made for defense against enemy air or ground firepower assault. In wartime, motor vehicles are often carrying out transport tasks in locations close to the front, and the danger of vehicles being destroyed is great; for this reason, in organizing motor-vehicle transport in wartime, preparation must be made for both air and ground defensive combat, and, as far as possible, darkness and adverse weather should be used to carry out transport. In order to promptly repair damaged vehicles, it is also necessary to establish bases for vehicle repair and technical maintenance.

In wartime, because vehicles must carry out transport tasks across vast areas and under a variety of complex natural conditions, and because different natural conditions — such as high-cold regions, hot regions, mountainous regions, desert regions, and water-network regions — each have a different effect on vehicle travel, carrying out motor-vehicle transport under complex natural conditions requires making the necessary preparations in a targeted way.



Section 4 Waterway Military Transport

Waterway military transport is a mode of transport in which the army uses vessels and other floating transport equipment to move personnel and materiel along waterway routes. Waterway military transport is generally divided into inland-river transport, coastal transport, and ocean-going transport. Coastal transport and ocean-going transport are also called maritime transport. Inland-river transport uses inland-river vessels for transport on rivers, lakes, and reservoirs; coastal transport uses ocean-going vessels for transport along the coast; ocean-going transport uses ocean-going vessels for transport across the ocean. Water transport has a long history. As early as the late Spring and Autumn period in China, King Fuchai of Wu, in order to advance northward into the Central Plains and contend for hegemony, conscripted large numbers of laborers in 489 BC to dig the Han Canal, as a waterway transport line. From 221 to 214 BC, Qin Shi Huang, in order to further unify the region south of the Nanling Mountains, ordered a canal dug between the Xiang and Li rivers, allowing the Yangtze River system and the Pearl River system to be navigated between one another. This canal was later called the Ling Canal, the Xiang-Gui Canal, or the Xing’an Canal, and became a waterway transportation channel between the Central Plains and the region south of the Nanling Mountains. After the Yuan dynasty established its capital at Beijing, in order to keep the shipping channel between Beijing and Hangzhou open, it successively dug the Tonghui River, the Jizhou River, and the Huitong River, which, joined with the existing river channels, connected to form the Beijing-Hangzhou Grand Canal, more than 1,790 kilometers long. This Grand Canal played a major role in the political unification and economic and cultural exchange between north and south China.

Waterway military transport has the characteristics of large transport volume, low transport cost, convenience for carrying vehicles and bulky items unsuited to other modes of transport, and shipping routes that are not easily destroyed; it is an important means by which regions near water and coastal countries ensure a unit’s mobility and materiel supply, and plays an important role in military transport. For example, a 10,000-ton freighter’s cargo, if transported by vehicle, would require roughly 200 railway cars or 2,000 five-ton-capacity trucks; a towed barge convoy can carry several thousand or even ten thousand tons of cargo; a 1,000-ton-class deck barge can carry thirteen light tanks or twenty Liberation-brand trucks.

Waterway military transport is subject to comparatively many constraining factors in its application to military transport — for example, vessels travel at comparatively slow speed (a ship’s economical cruising speed is 9 to 13 kilometers per hour), are readily affected by meteorological and hydrological conditions, and are constrained by the distribution of navigable channels; for this reason, waterway military transport accounts for a comparatively small proportion of military transport as a whole. During the Soviet Union’s Great Patriotic War, water transport accounted for only a few percent of total transport volume.

The extent of the role waterway military transport plays in military transport depends on the distribution and direction of navigable channels, the number and quality of berths, and the relationship between the waterway and the area of operations and the progress of the campaign; only when the direction of a navigable channel is favorable for transport to units and to the area of operations can inland-river transport be made use of and play an important role.

The greatest advantage of waterway transport lines is that they cannot be smashed or blown up, and this carries special significance in wartime. During the Soviet Union’s Great Patriotic War, the Volga–Kama River shipping route, despite repeated bombing raids by enemy aircraft in an attempt to paralyze this important waterway transportation line, saw Soviet military and civilian personnel persist, day and night, in maintaining water transport under extremely complex conditions, continuously transporting troops and materiel toward Stalingrad. Because water transport possesses this kind of special function in wartime, the countries of Europe today, although they possess well-developed land transportation lines, still attach great importance to preparations for using rivers such as the Rhine and the Danube for wartime transport, so that, should land transportation be destroyed, waterways can be used for transport.

Water transport organizational work is complex; it includes the links of vessel assembly, loading, navigation, and unloading. In wartime, the smooth conduct of water transport depends on the close cooperation of military departments and local shipping departments, and this is especially true when large-scale waterway transport is being carried out, which requires still more the coordination of the combined strength of the military and civilian population. During the Great Patriotic War, in order to strengthen leadership over river transport, the Presidium of the Supreme Soviet issued an order placing river transport under military control, which played an important role in sustaining and restoring inland-river transport under wartime conditions.

Vessels are a necessary condition for organizing water transport; whether the necessary number of vessels can be swiftly and promptly assembled is the key to whether waterway military transport can proceed smoothly. In wartime, the source of vessels for military transport chiefly comes from mobilizing and requisitioning civilian vessels; in developed Western countries, merchant fleets are often mobilized to take part in military transport. There are many types of vessels; considering the category of materiel being transported by military transport, ordinary materiel can be transported using freighters or freight barges; motor vehicles, tanks, and artillery can be transported using deck barges or roll-on/roll-off vessels; bulk fuel can be transported using tankers or fuel barges; ammunition and drummed fuel can be transported using diesel-engine-powered boats or barges; and personnel can be transported using passenger vessels, passenger-and-cargo vessels, or barges. In order to allow vessels to meet the special requirements of military transport, appropriate conversion and reinforcement should be carried out on certain vessels. Modern warfare requires greatly increased quantities of fuel; for this reason, attention should be paid to the preparation of tank vessels. Certain containers, possessing good sealing properties, can also be used for fuel transport; for example, rail tank cars, when two-thirds filled with fuel and with their hatches sealed, can be towed through water — a method the Soviet Union used for transporting fuel during the Great Patriotic War. Although wooden vessels have poor equipment and small carrying capacity, they are numerous and easily requisitioned, and possess advantages such as presenting a small target and having a shallow draft, making them a force not to be overlooked in inland-river transport. In April 1949, in the Chinese People’s Liberation Army’s Yangtze Crossing Campaign, more than 9,400 wooden vessels were requisitioned, and more than 10,000 boatmen were mobilized to take part, guaranteeing the needs of a million-strong army’s Yangtze crossing operation. In the Hainan Island Campaign of March–April 1950, our forces made use of more than 2,100 vessels, chiefly wooden sailing vessels, with some motorized sailing vessels, and successfully carried out an operation to cross the strait.

For navigable channels that might possibly serve as wartime waterway military transport lines, planned dredging and improvement work should be carried out, improving navigation conditions, raising navigational capacity, and extending navigable distance, so that they can be put to full use in wartime.

A port is the hub of waterway military transport, and a place where large numbers of personnel and materiel are gathered and dispersed; the condition of docks and their loading and unloading equipment has a decisive influence on whether loading and unloading tasks can be accomplished swiftly and safely in wartime. In order to meet the needs of loading and unloading the army’s heavy weapons and equipment and every kind of military materiel, modernized loading and unloading equipment should be established at ports, additional docks for vehicles to drive on and off under their own power and for fuel loading and unloading should be built, and access roads for vehicles should be constructed.

When navigating on the water, vessels have poor concealment, present a conspicuous target, and travel at comparatively slow speed, making them highly vulnerable to attack by the opposing side’s air power. In wartime, in order to guarantee the safety of convoys, besides choosing routes and timing favorable to safety, preparation must also be made for air defense — for example, equipping convoys with anti-aircraft weapons, in order to raise the convoy’s capacity for self-defense.



Section 5 Air Transport

Air transport is transport carried out in the air using aircraft (including helicopters and other air transport vehicles). It began in the early 20th century. In 1903, the American Wright brothers invented the world’s first airplane. In 1909 and 1910, France and Germany respectively used flying boats to carry out passenger and cargo transport domestically. After the outbreak of the First World War, aircraft were put to use in combat. After the war ended, a number of countries successively converted military aircraft for civilian use, causing the air transport industry to develop rapidly. During the Second World War, some industrially developed belligerent countries produced and used large numbers of aircraft for military transport. After the war ended, with the development of the aircraft manufacturing industry, the number of aircraft continually increased, and aircraft quality (including flight speed, range, payload, safety, and comfort) also continually improved; along with the increase in the number of airfields and the continual improvement of various flight-support facilities, the air transport industry underwent rapid development with each passing day.

Air transport is a modernized mode of transportation, possessing characteristics such as high speed, long transport distance, strong mobility, and freedom from restriction by ground obstacles; for this reason, it carries special significance and plays a special role in military transport.

Air transport is the most important mode of transport for an army’s long-distance mobility; it can transport a unit, within a short time, to carry out a mission at a location several hundred or even several thousand kilometers away, which is of extremely great importance for a country with vast territory or for a country that needs to carry out military tasks beyond its own borders. In wartime, distance is a kind of geographical obstacle; when a unit is on the move, in order to overcome the obstacle of distance, it must expend considerable strength and time. Because of the development of modern transportation — and especially the development of air transport — the concept of “distance” in war has undergone great change; for fast transport vehicles, the distance between two points on the Earth has relatively “shrunk.” Precisely because air transport possesses this distinctive capability, its military application has grown ever broader, and the scale of air transport has grown ever larger. Countries with vast territory, because of long transport distances, or because of restrictions imposed by terrain and road-building capacity, find that in many places — and especially in border regions — ground transportation is extremely difficult, and moving troops or transporting materiel over long distances is an extremely time-consuming and labor-intensive task. Air transport, by contrast, can overcome every kind of terrain obstacle; so long as an airfield and its facilities are built, air transport can be carried out, and the number of flights can be increased at any time according to need, thereby increasing transport volume. Judging from a number of recent local wars and sudden incidents, the reason some developed countries have been able to intervene militarily, time and again, in events occurring in distant places, is precisely their reliance on well-developed air transport. For example, in July 1977, in the war between Ethiopia and Somalia, the Soviet Union deployed 200 transport aircraft, flying over seven or eight countries in Asia and Africa, transporting large numbers of military personnel and military materiel to Ethiopia, turning the development of the war situation to Ethiopia’s advantage. In December 1979, in the Soviet war of invasion in Afghanistan, Soviet forces deployed roughly 350 transport aircraft, flying from deep within Soviet territory, 1,000 to 3,500 kilometers from the Soviet-Afghan border, to transport three airborne divisions into Afghan territory, swiftly bringing the situation in the Afghan capital, Kabul, and certain strategic points within Afghanistan under control, creating the conditions for the entry of Soviet ground forces.

Air transport is the most effective means for a unit’s rapid mobility. Modern war or sudden incidents often break out abruptly, with the situation changing in the blink of an eye and the pace of war quickening; in many circumstances, the speed and timeliness of transport become the key to seizing the initiative in a campaign or engagement. In the Fourth Middle East War of October 1973, the fighting lasted only seven days before the combat materiel of both Egyptian and Israeli forces was essentially exhausted, making it difficult to continue operations; at this critical juncture, the Soviet Union and the United States, by means of air transport, urgently sent large quantities of weapons and equipment and military materiel to the side each respectively supported, allowing both Egyptian and Israeli forces to maintain their position in the war.

Air transport can carry out transport beyond areas controlled by the enemy. In wartime, the front lines of both belligerents are often interlaced like dogs’ teeth, and the situation is complex; some cities or units are located deep behind enemy lines, cut off from ground transportation with their own side, and under these circumstances, the resupply and transfer of personnel and materiel can only be carried out by air transport. For example, the Soviet Union, during the Great Patriotic War, carried out air resupply to besieged cities (Leningrad, Sevastopol, and others), transporting units behind enemy lines to develop guerrilla warfare against the enemy in the enemy’s rear, transporting weapons, ammunition, fuel, provisions, medicine, and other important materiel to guerrilla units behind enemy lines, and transporting the sick and wounded out from guerrilla areas.

Air transport is also well suited to the task of aerial resupply to locations where ground transportation is difficult to carry out. For example, in the Allied counteroffensive in northern Burma, which began in October 1943, because ground transportation within the jungle region was extremely difficult, aircraft were extensively used to resupply materiel and transport the sick and wounded; among these, the 14th Army Group had 90 percent of its materiel transported by air. In addition, air transport can also take on the air transport task in sea-crossing and river-crossing operations.

But air transport also has its unfavorable aspects — for example, because the cost of air transport is high, and it is also constrained by the number of aircraft, the number of airfields, and meteorological conditions, transport volume is limited, and it can generally bear only comparatively small-volume and emergency transport tasks; large-volume transport tasks generally still rely on other modes of transport to be accomplished.

According to the manner in which personnel are landed, air transport can be divided into landing by aircraft and landing by parachute; according to the manner in which materiel is landed, it can be divided into landing by aircraft and airdrop, and airdrop can in turn be divided into parachute airdrop and non-parachute airdrop. Different manners of landing have different military significance and requirements. Generally speaking, landing by aircraft is favorable for the safe landing of personnel and materiel, and can carry heavy weapons and equipment, but requires an airfield capable of accepting aircraft landings. Parachute landing of personnel and airdrop of materiel require no airfield for aircraft to land, bringing enormous convenience to air transport, but because aircraft must fly back and forth without landing, fuel-carrying requirements increase, correspondingly reducing transport volume; at the same time, personnel who parachute must undergo specialized training, materiel airdrops require proper packaging, and suitable sites for parachuting and airdrops must also be chosen. For this reason, the methods of personnel parachuting and materiel airdrop also involve various constraining conditions when put into use. Whether by aircraft landing, parachute landing, or airdrop, an aircraft’s transport volume must not exceed the payload the aircraft permits, and if carrying out a transport mission in plateau regions or under enemy-threat conditions, because of the special flight conditions, the aircraft’s transport volume should be appropriately less than the payload the aircraft permits.

A unit’s air transport involves the coordinated action of two branches of the armed forces — ground and air forces; for this reason, in carrying out a unit’s air transport, a joint ground-air command organization must be established, exercising unified organization and command over the concentration and formation of air transport units, aircraft type and sortie numbers, and loading and unloading work, in order to ensure that transport is carried out promptly and safely.

Civil aviation is an important source of wartime air transport strength. On the second day after the outbreak of the Soviet-German war, the Soviet Council of People’s Commissars decided that, in terms of operations, civil aviation would be placed under the Soviet People’s Commissariat of Defense, using civil aviation personnel and aircraft to form special air formations to carry out military transport. In order to allow civil aircraft to carry out transport tasks under wartime conditions, the Soviet air force provided fighter escort for transport aircraft, and installed machine guns and bulletproof seat backs on transport aircraft. The United States, in the Second World War, employed 80 percent of its civil aircraft to take part in military transport.

The number and distribution of airfields directly bears on the magnitude of wartime air transport capacity and on the degree to which it can support combat operations. For example, if An-12 transport aircraft were used to simultaneously transport a motorized infantry division, roughly 1,200 aircraft and more than 30 airfields would be required. For this reason, in important directions of operations, an airfield network of a certain density should be established. Within the airfield network, besides large airfields capable of handling the takeoff and landing of large aircraft, there should also be medium and small airfields, as well as field airfields, reserve airfields, and highway airstrips, among other things, in order to adapt to the needs of busy, complex air transport in wartime. At the same time, airfield facilities should be improved, raising aircraft capability for night flight and for takeoff and landing under complex meteorological conditions.

In wartime, airfields are an important target for enemy destruction. On the day the Soviet-German war broke out, the German air force first carried out frenzied bombing raids on airfields in the western regions of the Soviet Union; within a mere half day, more than sixty airfields in the western border regions of the Soviet Union were bombed and destroyed, with a loss of more than 1,200 aircraft. During the Vietnamese war of resistance against America, Vietnamese forces on many occasions infiltrated enemy airfields with guerrilla units to carry out sabotage, or attacked enemy airfields and aircraft with artillery fire. For this reason, strengthening the protection of airfields is an important link in whether wartime air transport can be carried out smoothly. At airfields that might possibly come under enemy air or ground attack, besides organizing air and ground defense, aircraft cave hangars should also be built, so that aircraft receive concealment and cover.



Section 6 Pipeline Transport

Pipeline transport already has a history of more than a hundred years. In 1865, the United States installed the world’s first oil pipeline, joined together from cast-iron pipe, roughly 9.6 kilometers long and roughly 50 millimeters in diameter, transporting oil from an oil field to a railway station. In the Second World War, because of the extensive use of air and naval forces, the increase in the number of military vehicles, and frequent unit mobility during combat, the army’s need for fuel increased greatly, and under these circumstances, pipeline transport played a role in fuel delivery. American forces already used field oil-transport pipelines to deliver fuel to units in 1942. In the Second World War, 70 percent of the fuel consumed by American and British forces was delivered through oil pipelines. After the Second World War, with the rapid development of the petroleum industry, pipeline transport developed rapidly, becoming one of the modern modes of transport, and receiving broad application throughout the world.

Pipeline transport is a dedicated mode of transport, able to transport only oil, gas, and other fluid materiel. In terms of fuel transport, it possesses many advantages compared with other modes of transport.

Pipeline transport of oil carries a large volume. A single oil pipeline of 1,020-millimeter diameter, when the transport distance is 3,000 kilometers, can achieve an annual oil-delivery capacity of 50 million tons, equivalent to the transport volume of a double-track railway, and can correspondingly save more than 1,400 locomotives and 55,000 tank cars.

Pipeline construction proceeds quickly, requires little investment, occupies little land, and results in comparatively small fuel loss. The cost and time required to lay one kilometer of oil pipeline is only roughly one-third that of building a railway of equivalent transport capacity. Because the pipeline is buried underground, once construction is complete, apart from a small amount of above-ground equipment requiring land, the areas the pipeline passes through occupy no land at all. Fuel transported by vehicle or vessel suffers comparatively great loss through evaporation in the course of loading and unloading, and this is more severe in summer. Pipeline transport, by contrast, is carried out in a sealed condition, and the evaporation loss of fuel in the course of transport can be reduced to the lowest possible level.

The laying and operation of pipelines is subject to comparatively little restriction from terrain and weather. In the process of laying a pipeline, it can cross mountains and ridges, and pass over rivers and gullies, making it suitable for delivering fuel to units fighting on complex terrain, and it is generally unaffected by weather, allowing all-weather delivery. At the same time, because a pipeline presents a small target and is easy to camouflage, the security and concealment of fuel transport are both comparatively good.

Because pipeline transport possesses many advantages, it not only occupies an important position within a country’s transport system, but also has important uses militarily, chiefly employed to resupply fuel to troops by means of field oil-transport pipelines, and it can also deliver water to units operating in water-scarce regions.

In modern warfare, fuel has already become materiel indispensable to a unit’s action; without fuel, aircraft cannot take to the air, vessels cannot sail, and armored vehicles, tanks, motor vehicles, and towed artillery, among other heavy weapons and equipment, cannot move so much as a step. As an army’s modern weapons and equipment have increased, and the intensity of combat has risen, a unit’s wartime fuel consumption will continually increase. For example, during the Second World War, Soviet forces consumed a total of 19.56 million tons of fuel, with fuel consumption accounting for 28 percent of the total consumption of the three categories of materiel — grain, ammunition, and fuel. In the Soviet Union’s war of invasion in Afghanistan in December 1979, in the first seven days after the war began, fuel consumption accounted for roughly 80 percent of the total consumption of every category of materiel. On the battlefield, the transport of fuel is as important to an army as the fuel itself. If reliable means of transport are lacking, no matter how much fuel is stored in fuel depots, it will be of no use to the combat forces. In wartime, the transport of fuel is a considerably heavy task; for example, in the Battle of Berlin, Soviet forces used eleven to twelve trains to deliver fuel to a front, and 3,000 vehicles delivered fuel to the various units taking part in the fighting, day and night without pause. Adopting field pipelines for fuel transport not only avoids the need for large numbers of vehicles to transport fuel, but can also establish a rapid, stable fuel-resupply system for a unit, adapting to the needs of fuel use in a variety of respects. Pipelines can carry out long-distance, high-volume oil transport, which is of great significance for transport from the strategic rear to important directions of operations, or for cross-regional and cross-border transport. For example, from October 1943 to April 1945, American forces laid a field oil-transport pipeline roughly 3,000 kilometers long, running from Calcutta, India, through Burma, to Yiliang, Yunnan province, China (southeast of Kunming), delivering aviation fuel to Kuomintang forces at a daily rate of roughly 1,000 tons. Similarly, during the Vietnamese war of resistance against America, at the outset vehicles were used to transport fuel from North Vietnam to South Vietnam; because the transport distance was long, this not only required the mobilization of thousands of vehicles, but also resulted in fuel losses along the way amounting to roughly one-third. Later, a field oil-transport pipeline totaling several thousand kilometers in length was laid from North Vietnam to South Vietnam, which not only freed up large numbers of vehicles for other materiel transport, but also reduced fuel loss in transport to 6 to 7 percent.

Using field oil-transport pipelines to deliver fuel is an effective means of rapid fuel resupply for combat forces. Field oil-transport pipelines have standardized, vehicle-mounted equipment, and are comparatively simple and fast to lay. For example, a Soviet or American pipeline battalion can lay 25 to 30 kilometers of pipeline within a single day and night. Moreover, this mode of fuel transport has good mobility, and can continually change the direction and distance of fuel delivery as the war situation changes. This kind of fuel-delivery method is even better suited to application in campaign operations. Campaign operations have a comparatively stable campaign rear area and a comparatively fixed direction of operations, making it convenient to lay oil pipelines from the rear-base fuel depot to the combat units, and the pipeline can also continually be extended as the campaign advances. For example, from May 5 to June 16, 1942, in the defense of Leningrad, Soviet forces secretly laid an oil pipeline along the bed of Lake Ladoga, delivering fuel to besieged Leningrad at a rate of 300 to 400 tons per day and night, not only meeting the army’s fuel needs but also, to a certain degree, guaranteeing the fuel needs of the city’s residents. In June 1944, American and British forces, in the Normandy landing campaign, laid more than twenty undersea oil pipelines crossing the English Channel, which were continually extended as the landing forces advanced, powerfully guaranteeing the needs of the Allied forces’ operations.

The Chinese People’s Liberation Army introduced some field oil-transport pipeline equipment in the late 1950s, and in 1973 field oil-transport pipelines were issued to troop units. In 1977, China completed the Golmud–Lhasa oil-transport pipeline, chiefly delivering fuel to the Tibetan local authorities and the garrison forces there.

Field oil-transport pipelines can also be used to deliver water to units carrying out military tasks in mountainous or desert regions, among other places. In water-scarce regions, the supply of water is the primary condition for sustaining a unit’s capacity to survive and fight, and ground transportation in these regions is often inconvenient, with vehicles having difficulty passing; pipelines, unrestricted by complex natural conditions and easily concealed, are a good tool for delivering water.

Pipeline transport is a highly technical mode of transport; when adopting pipeline transport, besides needing specialized pipeline equipment, a specialized team for pipeline laying, fuel delivery, equipment maintenance, and emergency repair is also required.





Chapter 16 Urban Military Geography

Urban military geography chiefly studies the influence that the formation, development, spatial structure, and distribution patterns of cities have on military activity; it is one of the branch disciplines of military geography. A city is a settlement, larger in scale than a village or market town, dominated by non-agricultural activity and a non-agricultural population. Cities generally have large populations and high population density, and are the political, economic, and cultural center of a given region. A city is the product of social productive forces having developed to a certain stage. In ancient China, “cheng” (walled city) and “shi” (market) were two distinct concepts: “cheng” referred to a military stronghold, surrounded on four sides by a city wall, holding a vital transportation point, and possessing defensive significance. “Shi” referred to a marketplace for trade. Later, as society developed, “cheng” and “shi” gradually merged into a single unified entity — the “chengshi” (city). With the rise and development of large-scale industrial production, the number of cities increased and their scale expanded, accelerating the process of urbanization, and giving rise to the appearance of super-large cities and clusters of large cities. Large and medium-sized cities are generally the political, economic, and cultural centers, transportation hubs, and strategic and campaign-vital points of a country or region. Capturing these cities can weaken the enemy’s war potential, affect the morale of its people, and destroy its defensive system, playing an important role in seizing victory in war. Holding firm to important cities, on the other hand, can block, contain, disperse, injure, and wear down enemy forces, halting the enemy’s headlong advance, in order to stabilize the war situation, gain time, coordinate with operations in other directions, or create conditions for shifting to a counteroffensive. As the modernized construction of large and medium-sized cities continues to develop, the position and role of cities in modern warfare will become still more important. Studying, from the standpoint of military geography, the general laws governing the relationship between cities and war and combat operations, carries important military significance.


Section 1 The Formation and Development of Cities

Cities can be divided into different types according to different standards. According to the size of a city’s population, cities can be divided into large, medium, and small cities. In this respect, standards differ from country to country. The Soviet Union classified cities with a population of 100,000 or more as large cities, cities with a population of 20,000 to 100,000 as medium-sized cities, and cities with a population below 20,000 as small cities and towns. The United States classified cities with a population of 100,000 or more as large cities, those with a population between 3,000 and 100,000 as small cities or towns, and those with a population below 3,000 as villages. In the “Regulations on Urban Planning” promulgated by China on January 5, 1984, it was stipulated that cities with a population below 200,000 are small cities, those with a population between 200,000 and 500,000 are medium-sized cities, and those with a population of 500,000 or more are large cities. By convention, cities exceeding a population of one million are called super-large cities. In these figures, population refers to the total non-agricultural population of the urban district and suburbs.

According to urban function, cities can be divided into comprehensive cities (that is, cities possessing multiple functions such as political, economic, and cultural functions) and specialized cities (that is, cities in which a particular industry or sector plays the dominant role). In China, the great majority of cities are comprehensive cities, possessing multiple functions such as political, economic, cultural, and transportation functions. Specialized cities in China chiefly refer to production sites and ports for important industrial products. For example, Fushun is known as the “Coal Capital,” Anshan as the “Steel Capital,” Shiyan as “Automobile City,” and Daqing as the “Oil Capital,” among others.

Cities gradually developed on the basis of settlements. Archaeological discoveries have shown that primitive settlement remains exist at Fangshan near Beijing, at Anyang in Henan, at Banpo near Xi’an, at Angangxi in Heilongjiang, and at Hemudu in Yuyao county, Zhejiang, among other sites. Similarly, present-day cities on the North China Plain named with the character “qiu” — such as Shangqiu, Fengqiu, Shenqiu, Renqiu, Neiqiu, and Zhangqiu — also gradually developed on the basis of settlement sites the ancients established on elevated terrain. This is because mounds rising above damp, level ground were more suitable for human habitation.

Cities are a product of the development of production. The formation and development of cities is, first and foremost, closely related to the development of production. Under conditions of production dominated by hunting and nomadic herding, people had no fixed dwelling places, and there could, of course, be no talk of cities. When society developed to the stage of an agricultural society, because people’s dwelling places became ever more stable, and the exchange of products ever more extensive, certain large dwelling places and sites of product exchange gradually developed into cities.

Cities are also a product of political and military activity. Politically speaking, in ancient China, the city was a symbol of the state. When the Zhou Son of Heaven enfeoffed states, quite a few state names shared the same name as the city — for example, the capital at Qi city gave the state its name of Qi; Xu gave the state its name of Xu; Ju gave the state its name of Ju; Chen gave the state its name of Chen; Cai gave the state its name of Cai; and so on. In the wars among the various feudal lords, in quite a few cases, the city’s survival meant the state’s survival, and the city’s fall meant the state’s fall. The location for building a walled city was generally chosen at the center of the territory under one’s rule — that is, at “the center of All Under Heaven” — in order to facilitate governance. Locations were also sometimes chosen at a vital point of land-and-water transportation, or where forbidding terrain could serve as a natural barrier. Militarily speaking, the military significance of the walled city is self-evident. A tall, continuous city wall was, in the age of cold weapons, an obstacle difficult to surmount. A city was the dwelling place of the ruler and his subjects, and also accumulated great wealth; in order to spare the city from being trampled in a possible future war, its inhabitants built a wall to protect themselves — that is, “building a wall to protect the ruler.” Moreover, as siege weapons developed, city walls were built ever higher and ever thicker. For example, the city wall of Luoyang in the early Zhou, built of rammed yellow earth, had a base no more than 7 meters wide and a height of roughly 12 meters at its top, whereas the city wall of Nanjing in the early Ming had a base 14.5 meters wide, a top 4 to 10 meters wide, and a height of 14 to 21 meters; the base of the wall was made of granite, with enormous bricks laid above it, and the city wall was surrounded on all sides by a moat, making it extremely solid. As for the city walls of Beijing, their scale was even grander, with a whole series of ancillary structures — such as gate towers, barbicans, arrow towers, corner towers, watch platforms, bell towers, and drum towers — reflecting extremely meticulous military consideration.

Cities are in constant flux. The rise and decline of cities is closely related to changes in natural and social conditions. In human history, some cities have flourished thanks to a favorable natural environment and social conditions, while others have declined because of the deterioration of natural environmental or social conditions. But viewed from the overall course of the development of human society, cities are continually increasing in number and expanding in scale. For example, China built roughly 1,300 cities with county-level administrative seats from the Han dynasty through the Qing dynasty; by the early 1990s, the number of counties and cities nationwide (excluding Taiwan province, for which data is currently lacking) had reached more than 2,360. After the Second World War, a wave of urbanization emerged in economically developed countries. So-called urbanization refers to the phenomenon of the continuous flow of rural population into cities, the continuous expansion of existing towns, and the continuous increase in new towns. This phenomenon results from the continual rise in the degree of agricultural modernization and the resulting surplus of agricultural labor power. China too, in recent years, has seen a degree of urbanization (city-and-townification), with urban area continually expanding and urban population continually increasing. In 1949, for example, China’s urban population accounted for only 10.6 percent of the national population, but by the early 1990s, the proportion of China’s urban population had already reached more than one-quarter.

Compared with ancient cities, modern cities display many different characteristics from a military standpoint. First, urban area has continually expanded. Ancient Chinese cities were all comparatively small in area, and were also subject to hierarchical regulation — for example, “the duke’s city is nine li square, the marquis’s and earl’s seven li, the viscount’s and baron’s five li.” As the economy developed and population increased, the scale of most cities has grown ever larger. Taking Beijing as an example: when it was the capital of the state of Yan, as the walled city of Ji, the remains of its city wall measured roughly 830 meters east-west and roughly 600 meters north-south; under the Jin dynasty, Beijing was called Zhongdu, and the city was divided into three concentric layers — the outer city, the imperial city, and the palace city — with the outer city having a circumference of roughly 18 kilometers; under the Yuan dynasty, Beijing was called Dadu, with the outer city having a circumference of roughly 30 kilometers; under the Ming dynasty, Beijing was divided into the Forbidden City, the imperial city, the inner city, and the outer city, of which the inner city alone had a circumference of 23 kilometers. Today, the urban area of Beijing (including the near suburban districts, but excluding the outlying suburban counties) reaches 2,700 square kilometers. The expansion of urban area, in wartime, increases the quantity of troop strength needed for offensive and defensive operations. Taking the defense of Stalingrad as an example, at the time, this city measured roughly 25 kilometers north-south and roughly 6 kilometers east-west; in fighting within the urban area alone, German forces committed 700,000 men, and Soviet forces committed one army group plus ten additional infantry divisions and three brigades, with tens of thousands of militia members also taking part in the fighting.

The density of cities and towns has continually increased. City-and-town density refers to the number of cities and towns found within a given area. City-and-town density, to a certain degree, reflects the level of economic development, and militarily also reflects the frequency of urban combat operations that may occur in wartime. As the number of cities and towns continually increases and their density continually grows, offensive and defensive operations for cities and towns will become extremely frequent in ground combat.

The urban population has increased sharply. Cities were, from the outset, places where population concentrated, but for a considerably long period in history, because agricultural production was undeveloped, the great majority of the population was bound to the countryside, and urban population grew slowly. At the beginning of this century, the proportion of the world’s population living in cities was only in the low teens percent. From the mid-20th century onward, as the economy developed, urban population increased rapidly. By the early 1980s, the world’s urban population already accounted for more than forty percent of the world’s total population. The number of large and medium-sized cities with populations ranging from several hundred thousand to more than a million has continually increased. For example, on the Chinese mainland in the early 1950s, there were only roughly 20 cities with a population of 500,000 or more, whereas today that number has increased to more than 100. Urban population density has also continually risen. Today, the population density of the urban districts of quite a few large cities (persons per square kilometer) reaches several thousand, or even tens of thousands, of people. The increase in urban population, in wartime, can both create favorable conditions for supplying military personnel — and especially technical personnel — and also increases the complexity of the work of urban rescue and of every kind of material support.

The city walls of most cities have essentially disappeared, while the function of the “shi” (market) has expanded. In ancient times, the city wall was the symbol of the walled city; guided by the notion of “building high walls,” walls were constructed tall and thick, and extremely solid. In the age of cold weapons, the city wall possessed great value in defensive operations. Sunzi said: “The best policy is to attack the enemy’s strategy; the next best is to attack his alliances; the next best is to attack his army; the worst policy is to attack his walled cities. The method of attacking walled cities is to be adopted only when it is unavoidable” — reflecting the difficulty of besieging a city in ancient times. Today, because of the development of weapons and equipment, the defensive value of the city wall has greatly diminished. At the same time, because cities have continually expanded, city walls not only impede internal and external urban transportation, but also occupy large tracts of land. For this reason, the great majority of cities have already demolished their city walls. In this way, the “cheng” as a defensive installation, in a military sense, no longer exists. And as the commodity economy has developed, the function of the city’s “shi” has become still more prominent, playing an ever more important role in science and technology, production, exchange, circulation, information, finance, culture, education, and other fields.



Section 2 The Position and Role of Cities in Military Affairs

Cities are a crystallization of human civilization, concentrating enormous material and spiritual wealth; a city is also the nerve center governing (administering) a given region — all of which inevitably gives cities an important position and role militarily. The 1984 “Decision of the Central Committee of the Chinese Communist Party on Reform of the Economic Structure” pointed out: “Cities are the centers of our country’s economy, politics, science and technology, and culture and education, the place where modern industry and the working class are concentrated, and play the leading role in socialist modernization.” As the commodity economy develops and the pace of urbanization accelerates, this position and role will inevitably increase further.

The position and role of cities in military affairs are chiefly manifested in the following aspects. Cities possess enormous war potential, and are an important base for sustaining war. Cities are where industry, commerce, and finance are concentrated, possessing enormous economic potential. According to 1990 statistics for China, the national income of the country’s 467 cities was 722.2 billion yuan, accounting for half of the country’s total national income; gross industrial output value reached 15.8 trillion yuan, accounting for more than half of the country’s total industrial and agricultural output value. But whether a city’s economic potential can be brought into play in wartime does not depend entirely on the city itself, but also depends on the development of the war situation. In addition, although cities have an advantage over the countryside in terms of the quantity, quality, and completeness of production equipment, the number of scientific and technical personnel and skilled workers, and the intensiveness of production, among other things, the raw materials, energy, and agricultural and sideline products needed for urban production and daily life must, for the most part, be transported in from regions outside the city — this too is a weakness of the urban economy in wartime.

Cities possess enormous potential in transportation. Cities are often transportation hubs, and cities also possess large numbers of transport vehicles; this potential bears directly on the preparation for and conduct of combat operations. Cities — and large cities in particular — have numerous scientific research institutions and scientific research personnel, possessing considerable scientific research potential. Cities also possess military potential; besides military factors such as military-industrial enterprises within cities, their capacity for troop mobilization, and military command organs, the military significance of a city’s geographical position should also not be overlooked. For example, some cities are located at the throat of a corridor (passage) or at a transportation hub, and their geographical position possesses considerable military significance. Cities possess great potential in human resources. Cities have a dense population; not only is the volume of troops that can be mobilized great, and the pace of mobilization rapid, but large numbers of personnel with various specialized technical skills can also be conscripted, meeting the needs of the armed forces in various respects — and especially in the building of special-purpose branches of the armed forces. Cities are often the seat of national or local organs of power, possessing the function of issuing commands. They possess a variety of tools such as newspapers, radio, and television, capable of carrying out powerful propaganda and mobilization work. In the history of war, one of the reasons certain cities have become “heroic cities” — apart from other factors — cannot but include the full exercise of the city’s political power to rally support.

In studying the position and role of cities in military affairs, one must also take into account a city’s location and terrain. When a given city is located in an important direction of operations, and complex terrain can also be made use of around the city, then that city’s military position and role are all the greater. A number of China’s ancient capitals — such as Beijing, Nanjing, Xi’an, and Luoyang — were all major cities built in places with forbidding terrain that could be defended. The fall or survival of a central city is often a symbol of the strength or weakness of a country’s or region’s military power. In the history of war, there exist examples in which one side, despite having seized vast rural areas and small cities, was ultimately unable to achieve its war aims because it lacked the strength to seize the central city, while the other side, despite having lost vast tracts of territory, ultimately achieved victory because it held on to the central city.

The fall or survival of a city also has a direct influence on the development of the war situation. So-called “war situation” refers to the general term for a series of combat operations of essentially the same character carried out over a given period. Taking the Soviet military academic community’s periodization of the Soviet war situation during the Second World War as an example, it is divided into nine war-situation periods in total — namely: the summer-autumn war situation of 1941, the winter war situation of 1941–1942, the summer-autumn war situation of 1942, the winter war situation of 1943, the summer-autumn war situation of 1943, the winter war situation of 1944, the summer-autumn war situation of 1944, the European war situation of 1945, and the Far Eastern war situation of 1945. These war situations essentially correspond to the recurring pattern of defense–counteroffensive–defense–counteroffensive–offensive that Soviet forces displayed over the course of the war. Because a city occupies a transportation hub, and possesses important political, economic, and military significance, a city becomes, within a given period and in a given direction of operations, a shared objective of combat for both attacker and defender — the attacking side striving to seize the city, and the defending side striving with all its might to protect the city. In this way, success or failure in fighting for a city — and especially the fall or survival of a city of important strategic significance — will inevitably have a direct effect on the war situation. In Chinese history, during the Taiping Heavenly Kingdom period, when the Taiping forces seized Nanjing, their momentum grew greatly, “relying on Jinling [Nanjing] to bring order to All Under Heaven”; but when cities such as Wuhan, Anqing, Suzhou, and Changzhou were lost, the war situation deteriorated sharply. By the time the Heavenly Capital (Nanjing) fell, defeat was already sealed. When Japanese imperialism invaded China in the 1930s, Japanese forces first occupied a number of large and medium-sized cities — such as Shenyang, Beiping, Tianjin, Shanghai, Nanjing, Xuzhou, Taiyuan, Wuhan, and Guangzhou — placing the Kuomintang-led frontal battlefield in an extremely passive position.

But the position and role cities possess in war are not fixed or uniform; they vary according to the objectives both belligerents seek to achieve in the war, and according to the degree of reliance on cities. In countries with a developed urban economy, because the great majority of the country’s population, economy, and scientific and technical strength is concentrated in cities, the safety or danger of cities has a great influence on the country. Conversely, in countries with an undeveloped urban economy, because urban population and the urban economy account for a low proportion of the country as a whole, the vast countryside possesses considerable capacity for self-sufficiency, and the influence produced by the fall or survival of cities is far less than in the former kind of country.

In war, for a side relatively weak in military strength, seizing a city — and a large city in particular — is something to be hoped for but difficult to achieve. This is because seizing a city requires considerable strength, while holding a city requires still greater strength, because the defender must prepare to withstand a siege by the enemy from multiple directions. Looking back over the history of war, there exists both considerable experience and considerable lessons on the question of how to approach the seizure of cities. After the Taiping Uprising, the Taiping forces placed emphasis on attacking cities and seizing territory, capturing quite a few large and medium-sized cities — such as Wuhan and Nanjing — but paid insufficient attention to annihilating the enemy’s effective strength; as a result, once they made Nanjing their capital, they immediately came under siege by Qing forces, taking on the heavy burden of defending the city. In the Chinese people’s revolutionary war led by the Chinese Communist Party, Mao Zedong correctly handled the relationship between seizing cities and occupying the countryside, insisting on the road of establishing revolutionary base areas in the countryside, continually expanding one’s own strength while continually weakening the enemy’s strength, using the countryside to encircle the cities and ultimately seize the cities, and carrying this through in the practice of military struggle. For example, during the War of Liberation, our army carried out a strategic policy of active defense that prioritized annihilating the enemy’s effective strength over holding or seizing cities; after the first year of fighting, our army, at the cost of losing 47 cities, achieved the victory of annihilating 1.12 million enemy troops. Mao Zedong, in summarizing the experience of the early period of the War of Liberation, pointed out: “The reason we have been able to achieve this, militarily speaking, is that we implemented the correct strategic policy. Our military principle is:… (2) take first the small and medium-sized cities and the broad countryside, and take the large cities later. (3) Make the annihilation of the enemy’s effective strength, rather than the holding or seizing of cities and places, the main objective. Holding or seizing a city or place is the result of annihilating the enemy’s effective strength, and often requires repeated actions before it can finally be held or seized….” (Selected Works of Mao Zedong, p. 1247.) After the Liaoshen Campaign, the balance of military strength between the enemy and ourselves underwent a fundamental change; our forces had already surpassed the Kuomintang army not only in quality but also in quantity. Under these circumstances, Mao Zedong pointed out: “From now on, the period of moving from the cities to the countryside, and of the cities leading the countryside, has begun. The focus of the Party’s work has shifted from the countryside to the cities. In the various parts of the south, the People’s Liberation Army will occupy the cities first, and the countryside afterward.” (Selected Works of Mao Zedong, p. 1427.) In summary, the victory of the Chinese revolutionary war led by the Chinese Communist Party is inseparable from its correct handling of the relationship between city and countryside. This also reflects the special position cities occupy in wars of different natures and different periods.



Section 3 The Characteristics of Cities and Their Influence on Combat Operations

A city, as a large-scale complex of buildings, constitutes a special kind of terrain on the ground surface. Urban terrain is entirely different from natural terrain; compared with natural terrain, it possesses the following characteristics: it has a dense population. The population density of an urban district reaches several thousand to tens of thousands of people per square kilometer. Because of this dense population, a unit’s capacity for wartime troop mobilization is great, and the pace of mobilization rapid, but under conditions of war, the task of sustaining and securing the population’s livelihood is extremely heavy. Buildings are densely distributed, with streets and lanes running crisscross, of varying width; the movement of both pedestrians and vehicles is constrained, and this is especially true for vehicle movement, which is still more constrained by streets and buildings. Artificial structures are intermingled with natural terrain. A city is always built upon a given kind of terrain; some cities are built on open plains, others built adjoining mountains and rivers, and so on. Because the terrain surrounding cities differs, a city’s military significance and its influence on combat operations likewise differ. The military value a city possesses in offensive and defensive operations is closely related to the terrain surrounding the city. A city has a complex system of production and living support. A city is the place where people’s daily life and production are concentrated, and has built up a complex system of production and living support. Taking the living-support system as an example, there are food-supply systems, medical and sanitary systems, fuel-supply, power-supply, and water-supply systems, drainage and sewage systems, and rescue systems, among others. These living-support systems have a decisive influence on maintaining the normal life of urban residents. In wartime, whichever of these systems is destroyed or forced to shut down, this will bring severe consequences for the survival of the residents.

Cities change swiftly. If natural terrain is not affected by artificial causes or some sudden natural upheaval, it changes very little over a considerably long span of time. But a city is a product of social development, and inevitably changes continually along with the development of production and society. As the pace of urbanization has accelerated, not only have old cities continually expanded and been redeveloped, but new cities have also sprung up. For this reason, in studying a city, full attention must be paid to the city’s development and changes over time. The influence of human-geographic factors on military action has grown. A city is one of the component factors of human geography; the population, ethnic composition, economy, transportation, politics, culture, and other factors found within a city are likewise human factors. For this reason, in studying the influence of a city on military action, emphasis should be placed on studying the influence of the various human-geographic factors on military action. A city’s densely distributed solid buildings make a city resemble a fortified region; for the attacking side, this constitutes a massive obstacle, whereas for the defending side, it is a favorable mainstay to rely on — and this is especially true for the side at a disadvantage in weapons and equipment. The military influence a city exerts is not only because it possesses solid, densely packed clusters of buildings, but also because it possesses enormous political and economic potential, among other things. For this reason, urban combat operations receive attention not only at the campaign and tactical level, but also occupy an important position strategically. The question of operations for a large city often falls within the scope of strategic decision-making. The way of life of urban residents differs greatly from that of rural residents. In the countryside, residents can, for the most part, obtain the materials of daily life through their own labor — such as gathering firewood, fetching water, and processing grain. In the city, by contrast, one must rely on a series of living facilities to achieve this; if the power plant stops supplying electricity, the waterworks stops supplying water, or the gas plant stops supplying gas, this will immediately have a severe effect on residents’ lives, and moreover is by no means something an individual alone can resolve. Troops carrying out combat tasks within a city likewise find themselves dependent on the city’s living facilities. In wartime, the struggle to control living facilities often becomes an important task of military struggle.

In wartime, a city can both readily form a solid defense and is also readily subject to assault by the opposing side’s air and ground firepower, while also being readily subject to blockade and encirclement; for this reason, there exist both favorable and unfavorable aspects for both the attacking and defending sides regarding a city. But on the whole, a city is easy to defend and difficult to attack, favoring the defender. For a country in a defensive position, conducting urban defensive operations can play the following roles in the development of the war situation. For the attacking side, the general preference is for a swift, decisive victory, hoping to seize the opposing side’s most important political, economic, or military center at a single stroke, in order to swiftly achieve its operational objective. The defending side, by contrast, through carrying out urban defense, blocks the enemy outside the solid city, delaying the movement of the opposing side’s forces, and gaining precious time for the country and the armed forces.

A city can attract, contain, disperse, and wear down the opposing side’s forces. A city can shield the safety of a country’s strategic rear. A country’s strategic rear is the material foundation for a country’s conduct of war, and its safety or danger has an extremely great effect on a war. In the early period of the Soviet Union’s Great Patriotic War, because of insufficient attention to urban defense, many important cities failed to offer effective resistance, or even offered no resistance at all, and were occupied by the enemy. The enemy advanced deep into Soviet territory unimpeded, penetrating 850 to 1,250 kilometers into Soviet territory within less than half a year. Because of the loss of large numbers of cities and rural areas, the Soviet Union suffered severe economic losses. There were also severe political consequences: the aggressor’s arrogance grew to an extreme degree, and the myth of Hitler’s invincibility cast its shadow over the whole of Europe. In contrast, once Soviet forces achieved victory in the defense of Moscow, Leningrad, and Stalingrad, preserving the safety of the Volga River basin and important economic regions such as Baku and the Urals, along with the Soviet Union’s strategic rear, this powerfully supported the war effort.

Cities can also create favorable conditions for a counteroffensive. During the Soviet-German war, because of the success of urban defense, the Soviet Union stabilized the war situation and assembled fresh formations, while German forces were weakened and their combat capacity declined. This created suitable timing and a favorable posture for counteroffensive operations. The counteroffensives at Moscow and Stalingrad were both achieved under these circumstances.



Section 4 General Requirements for Urban Combat Operations

Urban combat operations are complex in character; in terms of the nature of the operation, there is offense and defense; in terms of the mode of combat, there is air combat and ground combat; in terms of the objective of the operation, there is encircling the city to strike relief forces and assaulting the city, among other things. Different kinds of urban combat operations each have different requirements, and these also vary according to time and place.


1. The Need to Establish an Air-Defense System

Modern warfare often begins with an air raid, and this is all the more true of attacks on cities. Cities — and especially cities of important political, economic, and military significance — often become the primary target for the opposing side’s air assault in wartime. Both belligerents, so long as air-strike power can reach the target, treat air raids on cities as an important means of achieving strategic and campaign objectives. For example, in the Second World War, in the first three days of Germany’s lightning assault on Poland, Germany bombed more than thirty Polish cities; in order to force Britain into submission, Germany carried out continuous bombing raids, day and night for several months, on cities within the British homeland. Similarly, the United States and Britain, in their operations against Germany and Japan, bombed 61 German cities with a population of more than 100,000, and 98 large and medium-sized Japanese cities. As for the American atomic bombing of Hiroshima and Nagasaki, Japan, this was even more a successful attempt to use a new-type weapon to bomb cities in order to achieve a strategic objective. In the Iran-Iraq War of the 1980s, both belligerents, in order to force the opposing side to yield, repeatedly struck each other’s cities with missiles, in what was called the “war of the cities.” Because the number of missiles each side launched was limited, although damage was caused to the opposing side’s cities, the strategic objective was not achieved. In the Gulf War, the multinational force, with American forces as the main body, began its assault on Iraqi territory with an air raid on Baghdad; from 2:00 a.m. on January 17, 1991 onward, dozens of cruise missiles launched from American naval vessels, along with B-52 strategic bombers flying from the American homeland and various fighter-bombers such as the F-117 and F-16, successively flew over Baghdad, carrying out a fierce bombardment, destroying Baghdad’s air-defense system and other key targets. By adopting the practice of repeated bombing and striking new targets, Iraq was rendered unable to restore its combat capability.

A city’s air-defense combat operations include both active defense and passive defense. So-called active defense refers to adopting proactive, active strike measures against the opposing side’s assault forces, weapons, and their bases, carrying out interception and destruction. So-called passive defense refers to establishing early-warning, camouflage, and rescue systems, among other things, so that personnel, weapons and equipment, and important materiel suffer the least possible loss.

Urban civil air defense is an indispensable safety system for the modern city. Although modern weapons possess enormous destructive and lethal power, so long as protective preparations are made, losses can be greatly reduced. Taking the protective effect of a covered trench as an example: when a nuclear bomb of 100-kiloton yield explodes in the air, for personnel exposed on open ground, the moderate-casualty-radius is roughly 3.2 kilometers, with a casualty area of roughly 30 square kilometers; but for personnel within a covered trench, the moderate-casualty-radius is only 1.1 to 1.6 kilometers, with a casualty area of roughly 4 to 8 square kilometers. The lethal and destructive power of modern weapons is enormous, but so long as preparations against air raids are made, casualties among personnel and losses of materiel can be greatly reduced.



2. Establishing a Ground Defense System for the City

In wartime, the threats a city faces come, first, from the air, and second, from the ground. Against threats from the ground, a city likewise needs to make preparations for defense. In the course of urban combat operations, a city has a dual nature. On one hand, it possesses great defensive capability; this capability is found not only in large and medium-sized cities, but even in small cities and villages and towns. Because a city possesses this capability, it is favorable to defensive operations. On the other hand, compared with the surrounding countryside, a city is in a relatively isolated position geographically, forming something akin to an “island.” This characteristic, in turn, places the attacker in an advantageous position, able to adopt tactics such as isolation, blockade, division, and encirclement, placing the defending side of a city at a disadvantage. Judging from the experience of the history of war, establishing an urban defense system in the direction of the opposing side’s advance is an effective way of exploiting a city’s strengths while overcoming its weaknesses. So-called urban defense system refers to organizing the large city to be defended, together with the medium and small cities and villages and towns surrounding it, into a defensive system according to certain operational requirements, jointly carrying out defensive combat operations. Doing so prevents the opposing side from readily carrying out division, encirclement, and blockade, and will necessarily disperse and wear down the strength and weapons of the attacking enemy, delaying its movement, easing the pressure of the attack on the main city, and creating favorable timing and posture for a subsequent counteroffensive. In the Second World War, the famous defense of Moscow had its close-in defensive line formed by a series of towns including Kalinin, Klin, Yakhroma, Naro-Fominsk, and Tula. Facing these numerous solidly defended towns, German forces had no choice but to attack them one by one, suffering considerable attrition in the process, thereby weakening the strength of their assault on Moscow. Establishing an urban defense system is all the more necessary for the defensive operations of cities located on plains, because in plains regions, towns and villages are densely distributed, with no forbidding terrain available for use; if they are formed, according to certain operational requirements, into a defensive system, this can greatly strengthen the stability of the defensive line.



3. Flexibly Adopting Different Methods of Combat in the Outskirts and Within the Urban Area in Urban Combat Operations

In urban defense or urban offensive operations, whether the emphasis should be placed on operations in the outskirts or operations within the urban area must be determined according to strategic and campaign policy and the specific conditions of combat. Generally speaking, whether in defense or offense, if the matter can be resolved on the outskirts of the city, this is favorable for reducing damage to the city. In urban defensive operations, establishing defenses on the outskirts of the city can continually wear down the strength and weapons of the opposing side, delay the opposing side’s movement, and halt the opposing side’s headlong advance. In the blocking action east of Xuzhou during the Huai-Hai Campaign, the Chinese People’s Liberation Army’s blocking forces generally constructed fortifications one to two hundred meters away from villages, conducting a tenacious field-position defense. This both avoided the opposing side’s zone of concentrated artillery bombardment (the villages) and increased the depth of the defense, allowing this blocking action to succeed. Because of the victory of the blocking action east of Xuzhou, the victory of the encirclement and annihilation of the Seventh Army Group (the Huang Baitao army group) was ensured. Even in operations within the urban area, if strong forces can coordinate operations on the outskirts of the city, this can all the more create a posture of striking the enemy from both inside and outside the city. For example, in the defense of Stalingrad, Soviet forces held the urban area with one army group, while carrying out a pincer assault on both flanks of Stalingrad with nine to ten army groups, greatly dispersing the strength of the enemy forces assaulting Stalingrad, and ultimately achieving the objective of encircling and annihilating the attacking enemy. In urban offensive operations, through operations on the outskirts of the city, efforts are made to destroy the opposing side’s forces outside the urban area, reducing the intensity of fighting within the urban area, in order to reduce damage to the city. In May 1949, the Chinese People’s Liberation Army did precisely this in the campaign to liberate Shanghai. Of course, because the depth and frontage of operations on the outskirts of a city are considerably broad, this requires large numbers of troops and weapons, and without sufficient troops and weapons, this too is difficult to carry out.



4. The Need to Make Full Use of Natural Terrain

A city is a kind of artificial terrain, dependent upon the natural terrain on which it is built. Natural terrain and artificial terrain are intermingled, increasing the complexity of urban offensive and defensive operations. The natural terrain within and around a city is highly varied. Some cities are situated on plains or plateaus, some are situated in mountain basins and valleys, and some are situated in water-network regions or along rivers and coasts. In urban offensive and defensive operations, the terrain must be fully studied and made use of, in order to achieve the goal of exploiting favorable conditions while avoiding unfavorable ones. The commanding heights surrounding a city are a vital point for the city militarily, carrying important significance in urban offensive and defensive operations. The defending side must necessarily establish defenses there and hold them firmly, while the attacking side often seeks to seize them first. For example, in the Jinan and Taiyuan campaigns, our forces first attacked and seized the mountains and hills surrounding these cities, before assaulting the cities themselves. But sometimes, in order to achieve the goal of catching the enemy by surprise, the mountainous terrain surrounding a city is disregarded in favor of a direct assault on the city. For example, in the Xiangfan Campaign, the defending enemy, following conventional practice, deployed its main force on the mountains south of Xiangyang, but the Chinese People’s Liberation Army, catching the enemy by surprise, used only a small force to feign an attack on the mountains south of Xiangyang, while its main force launched a direct assault on the city from the east and west, achieving victory.



5. The Need to Carry Out Cover and Evacuation in a Timely Manner

In urban combat operations, losses of population and materiel are inevitably great, and the degree of loss is closely related to the scale and intensity of the operation. In order to reduce losses, promptly moving personnel and important materiel into underground structures for cover, or carrying out evacuation, is an extremely necessary and effective measure. The firepower of modern warfare is extraordinarily fierce, and personnel and materiel on the surface are extremely vulnerable to destruction, whereas if moved underground, their safety is far greater. The underground structures of some economically developed countries today are already capable of providing cover for roughly half of a city’s population. A city’s underground structures — and personnel cover facilities in particular — must possess the materiel reserves and living facilities necessary for personnel survival, and must have safe, concealed entrances and exits. Because underground structures are limited by financial resources and other factors, their number cannot possibly meet the needs of the entire urban population; for this reason, carrying out evacuation in a timely manner likewise becomes a necessary measure for protecting the safety of the population and materiel.

So-called evacuation refers to relocating part or the majority of a city’s population and important materiel to a comparatively safe place outside the city, with some to be relocated to the country’s strategic rear. Doing so can not only ease the burden a city bears under wartime conditions, but also plays an important role in a country’s preservation of its capacity to wage war. The timing of evacuation should generally be carried out before the outbreak of hostilities. In the Second World War, Leningrad began evacuation on the seventh day after the outbreak of the Soviet-German war. After the city was encircled on land, evacuation continued via Lake Ladoga, and in total more than 1.74 million people were evacuated, accounting for 45 percent of the city’s prewar population. Moscow did not begin evacuation until mid-October 1941, by which time German forces were already closing in on the city. The Soviet Union moved out of Moscow part of the central organs, all foreign diplomatic missions, and a large number of national defense factories and scientific research and cultural institutions. The residents evacuated from the city accounted for 48 percent of the city’s prewar population. Stalingrad’s urban evacuation work did not begin until German forces were already closing in on the urban area; before this, the army and city leaders held that large-scale evacuation of the urban area would cause popular panic, affecting confidence in holding the city. Stalingrad’s prewar population was 445,000; through an emergency evacuation carried out over just a few days, more than 350,000 people were evacuated. At the height of the fighting within the urban area, only the personnel most essential to factories, enterprises, and Party and government organs remained in the city, with the entire city having only roughly 6,400 or so people. Evacuation of urban population is an important measure for defending against air raids; both belligerents — and especially the side more vulnerable to air raids — must carry out large-scale evacuation of urban population, in order to reduce potential losses. For example, during the war between Vietnam and the United States, 700,000 people were evacuated from the capital, Hanoi, when the city’s population at the time was only slightly more than a million.



6. The Need for Ample Preparation of Materiel and Rescue Capability

Urban defensive operations are complex, severe, and long in duration, requiring ample preparation of materiel. Besides the preparation of combat materiel and production materiel, the preparation of materiel for people’s daily lives is especially important. Historically, instances of a city falling for want of ammunition and provisions have frequently occurred. And a shortage of drinking water can likewise cause a city to fall. When Japanese forces attacked Singapore on February 8, 1942, although Japanese forces numbered only 36,000, while British, Indian, and Australian forces numbered 85,000, Singapore — called the “Gibraltar of the East” — held out for only a week before surrendering to Japanese forces. The reasons for this, apart from poor command on the part of British forces, also included the fact that the city’s fresh-water supply system had been cut off by Japanese forces, leaving the city severely short of water — this too was one of the important reasons that compelled British forces to swiftly surrender.

Because modern warfare causes severe destruction to cities and severe casualties among personnel, the work of urban rescue in wartime cannot be neglected. The experience of war shows that doing good work in urban rescue can greatly reduce losses of urban population. The scope of urban rescue work is broad, including medical rescue, as well as support in food, clothing, and fuel, and support in transportation. In wartime, a city’s rescue capacity does not depend entirely on the city itself, but relies more on support from outside the city, and also depends on breaking through the opposing side’s blockade of the city. For this reason, the struggle of blockade and counter-blockade will recur repeatedly throughout the entire course of the battle to defend a city.






Chapter 17 Military Population Geography

Military population geography chiefly studies the influence that the spatial and temporal differences in population quantity and quality, population growth, and population composition have on military manpower resources; it is one of the branch disciplines of military geography. Population is the general term for the people residing in a given region. The quantity and quality of a population are a major component part of a country’s comprehensive national strength. Population is not only the foundation of a country’s armed forces, but is also an important indicator of military potential, directly influencing national defense construction and the course and outcome of war. Population is one of the important bases for formulating national policy and military strategy; studying the regional distribution of population and its composition, and the quantity and quality of population, carries a certain significance for understanding national defense and military manpower resources, the replenishment of troop strength, the capacity for troop mobilization, and the wartime replenishment of labor power, among other things.


Section 1 Population as a Basic Factor of War Potential

War potential refers to the latent strength a country or region possesses for waging war; it touches on factors such as a country’s economy, politics, science and technology, military affairs, geography, and population. Among these many factors, the quantity and quality of population are the most important factors. This is because people possess subjective initiative; converting the various factors of war potential into actual war strength depends on human labor. The size of a population and the level of its quality directly influence the strength or weakness of national power. Viewed from the history of war, there are examples of belligerent countries that ultimately achieved victory in war because of ample manpower resources, and also examples of defeat resulting from the exhaustion of manpower resources. Taking the First and Second World Wars as examples: on the eve of the First World War, the population of the principal Central Powers (Germany, Austria-Hungary, Turkey, and Bulgaria) was 140 million, whereas the population of the principal Allied Powers (Britain, France, Russia, the United States, and Italy) reached 350 million, giving the latter a great advantage in population size over the former. On the eve of the Second World War, the population of the countries under fascist bloc rule was roughly 200 million, whereas the population of the principal anti-fascist belligerent countries reached 850 million, giving the latter an absolute advantage over the former. Viewed from the First and Second World Wars, the continual depletion of Germany’s manpower resources was one of the important reasons for Germany’s defeat in war. The wartime need for manpower resources exists not only at the front, but also in the rear. As the scale of war has expanded and its intensity has intensified, the consumption of materiel in war will inevitably increase greatly; correspondingly, the manpower engaged in production in the rear will also continually increase. For example, in the First World War, Britain, Germany, and France each needed roughly one industrial worker in the rear laboring on his behalf in order to sustain one soldier at the front. By the time of the Second World War, the number of workers needed in the rear to sustain one soldier at the front was 3 in Germany and 2 in the United States. Of course, this ratio changes according to changes in production efficiency; if the means of production are advanced and production efficiency high, the labor power engaged in production in the rear can be correspondingly reduced, and otherwise it must increase.

The quantity and quality of population constrain the quantity and quality of troop strength. Engels pointed out in Anti-Dühring: “The whole organization and method of fighting of armies, and along with these victory or defeat, prove to be dependent on material, that is economic, conditions: on the human material and armaments, and therefore on the quality and quantity of the population and on technology.” (Marx and Engels: Collected Military Writings, Vol. 1, p. 17.) In wartime, building up an army with a large number of personnel is an important avenue by which belligerent countries seek strategic superiority. In modern warfare, although numerous high-technology weapons have appeared, judging from some modern local wars, the quantity of troops remains an important factor in the balance of strength between belligerents. Although American forces possessed great superiority in technical weaponry in the Korean War and the Vietnam War, they nonetheless committed 542,000 and 660,000 troops respectively; even so, they still felt their troop strength was inadequate, and ultimately had no choice but to sign the armistice agreement. In the Gulf War, although the multinational force, with American forces as the main body, deployed many new-type weapons and equipment, the troop strength the multinational force concentrated in the Gulf region still reached more than 700,000, of which roughly 500,000 were American forces.

The quality of population is the foundation of the quality of the armed forces. So-called population quality includes aspects such as the political character, physical condition, and cultural and scientific-technical level of the population. The political character of the members of an army is the spiritual pillar of the armed forces; physical condition is the basic condition for an army to carry out its combat tasks; and cultural and scientific-technical level is an indicator of the degree of modernization of an army. The quality of an army’s members depends on the quality of the citizenry. For this reason, the quality of a country’s or region’s population has a direct influence on the quality of the armed forces. Modern warfare is a war in which modernized weapons and equipment are extensively used; a modern army is a combined-arms force integrating many branches of the armed forces, with a great variety of military technical specialties, and the demands placed on the various qualities of army members are continually rising. At present, some countries, in building up their armed forces, are following a path of building the military on the basis of quality, reducing the number of troops while raising their quality; this is a reflection of the demands modern warfare places on the building of the armed forces.



Section 2 The Military Significance of Population Composition

Population composition includes age composition, gender composition, occupational composition, and educational composition, among other things; these forms of composition bear a direct relationship to troop mobilization.

The age composition of a population refers to the proportion of the total population accounted for by people of various ages. The age composition of a population reflects the age structure of the population, and is closely related to population growth and to the size of the labor-age and military-service-age populations. Within the total population, if the number of people of childbearing age is large, the birth rate will be high, and the population will grow quickly; if the number of people of working age is large, labor power will be abundant; and if the number of people of military-service age is large, then troop strength will be ample. Age is a scale for troop mobilization; in wartime, it is precisely on the basis of the needs of the war that a decision is made as to which age group of the population should be mobilized for military service. For example, on the second day after the outbreak of the Soviet-German war, the Soviet Union mobilized into service those born between 1905 and 1918, and in August of the same year further expanded the age of mobilization to include those born in 1890. In the Second World War, the United States conscripted men between the ages of 21 and 28 for military service, and later expanded the age of conscription to between 18 and 44. Britain stipulated that men aged 18 to 45 and women aged 20 to 30 must all register for military service. Germany’s prewar age of military service was 18 to 45; because of the great consumption of troop strength in the course of the fighting, and the inadequacy of domestic manpower resources, Germany was compelled to conscript boys of fifteen or sixteen and men of fifty or sixty into service. Age is also a reflection of physical condition; the more concentrated the age of troop conscription is within the optimal age range, the higher the physical quality of the troops. If the age of conscription is raised or lowered to an age unsuited for military service, although the number of troops can be increased, the physical quality of the troops will decline.

The gender composition of a population refers to the proportion of the total population accounted for by males and females respectively. Under ordinary circumstances, the number of males and females within the total population is, broadly speaking, balanced. But if war breaks out, or if a tendency toward valuing males over females emerges in society, then a pronounced imbalance between the male and female population will occur. In the former case, the male population will decrease sharply; in the latter case, the male population will increase markedly. Because of physiological differences between males and females, there are also differences in physical strength. For this reason, the gender composition of a population not only has an important influence in the economic domain, but also produces various effects in the military domain as well. Because the army must carry out combat tasks, the degree of tension, hardship, and heaviness involved often exceeds that of ordinary productive labor in many respects, and many positions are not suited to the physical strength of women. In this way, militarily speaking, the larger the male population, the more ample the source of troops, and the higher the rate of troop mobilization as well. Of course, because the technical and specialized work within a modern army is gradually increasing, positions suited to women are also increasing, so that the number of women serving in the armed forces is likewise continually increasing. This is especially true in wartime, when, because of a shortage of troops, belligerent countries often conscript a greater number of women into service, chiefly to fill out the rear-area logistical support system of the armed forces, engaging in work within their capacity.

The occupational composition of a population refers to the proportion of the total population accounted for by people engaged in various occupations. Occupation is a product of the social division of labor, and is also the position from which a laborer obtains compensation for labor. As society has developed, the occupations people engage in have become ever more numerous. Different occupations give people different skills and yield different benefits, and also produce different effects on people’s thinking and behavior. This influence, too, is inevitably reflected in the military domain. The occupational composition of a population has a pronounced influence on troop mobilization. Generally speaking, when peasants are the primary object of mobilization, the source of troops is ample and the mobilization rate high, but specialized technical personnel are lacking; when workers are the primary object of mobilization, there are many specialized technical personnel available for mobilization, and mobilization is rapid, but because they are constrained by their production positions, the number of troops that can possibly be mobilized is limited. Mobilizing civilian technical talent into military service has a positive effect on the building of the armed forces. Civilian technology and military technology are, in many respects, interconnected; civilian technical personnel conscripted into the armed forces, with only slight training, can take up corresponding specialized technical work within the army, greatly reducing the manpower, financial resources, and material resources the army would otherwise need to expend to train its own specialized technical personnel. In wartime, because the army’s need for specialized technical personnel surges and time is pressing, targeted mobilization of specialized technical personnel becomes still more necessary.

The educational composition of a population refers to the proportion of the total population accounted for by people with various levels of educational attainment. The educational composition of a population reflects the state of a country’s or region’s culture and education, and the state of development of the productive forces connected with it. Militarily, it reflects the level of the cultural attainment of troops. The educational attainment of army members is the foundation on which soldiers receive their training. In the years of war, although conditions for running schools were extremely difficult, our army nonetheless attached great importance to the cultural education work of the troops and of the popular masses of the base areas. Mao Zedong wrote, in “The United Front in Cultural Work,” a piece he wrote during the War of Resistance Against Japan: “An army without culture is a dull-witted army, and a dull-witted army cannot defeat the enemy.” Modern warfare and the modern armed forces place ever higher demands on the level of cultural knowledge of army members, and the demands placed on the educational attainment of technical soldiers are still higher, or else it would be difficult for them to master complex weapons systems. According to a report on the Gulf War submitted by the United States Department of Defense to Congress in July 1991, 98 percent of American forces taking part in the Gulf War were high-school graduates. The educational level of troops depends, to a considerable degree, on the educational composition of the population in the region from which the troops are conscripted. For this reason, studying the educational composition of the population of various regions when conscripting troops carries a certain significance for deploying troop-conscription work and ensuring the cultural quality of conscripted troops.

In addition, among the compositions of a population, there are also the class composition of the population, ethnic composition, religious-belief composition, and linguistic composition, among others. These different forms of population composition all produce different effects and roles within the military domain.



Section 3 The Military Significance of the Geographic Distribution of Population

Humanity, on the Earth, always lives and labors within a given region. Because natural conditions differ between various regions of the Earth (such as water, heat, sunlight, soil, and mineral resources, among others), the conditions for living and production that different natural conditions provide to human populations likewise differ; for this reason, differences exist in the population density, and in the level of living and production, of the human populations living in different regions. These differences promote or delay the development of various aspects of society, and also produce corresponding effects on military affairs.

The movement of population from one region to another is called population migration. Ever since the appearance of humanity on Earth, population has always been in a state of continual migration and movement — for example, nomadic peoples moving in pursuit of water and pasture; some populations moving from densely populated regions to sparsely populated regions; some populations moving from places with poor conditions for survival to places with good conditions for survival, from developed regions to undeveloped regions, from reservoir-flooded areas and mining areas outward, and from disaster-stricken and war-torn areas outward. Population migration and movement is an important social phenomenon; viewed from its favorable side, it plays an important role in improving the geographic distribution of population, promoting the fusion of population across various regions, and in exchanging productive skills and advancing the development of productive forces. Of course, large-scale population movement caused by war and famine is the result of severe damage to social productive forces. There are no few examples of this kind of population movement in Chinese history. In the war in which the Jin destroyed the Northern Song at the end of the Northern Song dynasty, large numbers of refugees from the north fled south, causing enormous destruction to the regions of northern China. Refugees are a factor of social instability, requiring proper resettlement. At present, there exist internationally quite a few refugee problems — such as the Middle East refugee problem, the Bosnia-Herzegovina refugee problem, and the Cambodian refugee problem, among others. Areas where refugees congregate often become places where various resistance organizations carry out their activities.

The influence on combat operations. The influence the geographic distribution of population has on combat operations is chiefly reflected in the effect that differences in the size of the population in the area of operations, and differences in people’s political attitudes, have on modes of combat and on the morale of the armed forces. When a proletarian army fights in a region with dense population within its own country, the likelihood that it can mobilize the local popular masses to take part in the army and take part in the fighting is great, and it also possesses the objective conditions for waging people’s war. If it fights in a sparsely populated region, mobilizing manpower and material resources becomes difficult, and rear-area logistical support is not easily accomplished. Whether the population of a theater of operations adopts an attitude of support and cooperation toward a unit carrying out combat tasks in that region is an important factor influencing a unit’s combat effectiveness, and has always received the attention of those directing war. Stalin, in summarizing the experience of the Soviet Union’s civil war, pointed out: “The reason the Soviet army achieved victory on the Denikin front was that the Soviet high command promptly shifted its main thrust from the Tsaritsyn region (an unfavorable region) to the Donbas region (a very favorable region); the population of this region warmly welcomed the Soviet army, and it was from here that Denikin’s front was most easily breached.” (Collected Works of Stalin, Vol. 4, pp. 288–289.) Mao Zedong, in studying how to defeat the enemy’s first “encirclement and suppression” campaign, pointed out: “Futian and Donggu, because the people there had been deceived by the AB Corps for a time and did not trust the Red Army, and stood opposed to the Red Army, are not suited to be chosen as a battlefield.” “Toupo is a White area, Luokou is a guerrilla area, and Dongshao has the AB Corps, so it is easy for news to leak out.” “The area around Longgang and Yuantou, where the main forces of the Zhang and Tan divisions are located, is close to our own concentration area, and moreover the conditions of the people there are good, and can screen our approach.” (Selected Works of Mao Zedong, Vol. 1, p. 217.) These statements all reflect the importance of the conditions of the people within the area of operations.

The influence on border defense. Of the military effects of the geographic distribution of population, none is more pronounced than its effect on border defense. Border regions — taking China as an example — are, in most areas, sparsely populated, with inconvenient transportation and undeveloped economic and cultural undertakings; this condition makes it impossible, in peacetime, to organize a comparatively tight defense, and in wartime, large numbers of personnel and materiel need to be moved in from the interior, increasing the difficulty of ensuring combat support. For this reason, starting from changing the geographic distribution of population, appropriately building up the population of border regions carries a dual significance for developing the border region and defending the border region. The policies of “military farming to garrison the frontier” and “resettling migrants to fill the frontier” adopted in ancient China achieved the goal of governing the border by migrating population to border regions, following the principle of “keeping soldiers hidden among farmers, fighting when there is a task, farming when there is none, and drilling in military skills in idle times.”



Section 4 The Protection and Use of Manpower Resources in Wartime

War takes destroying the opposing side’s effective strength as an important objective; in war, it is unavoidable that population will suffer enormous losses. Judging from the history of war, ancient warfare has records of “blood flowing to float pestles,” “white bones piled in heaps,” and “corpses strewn across the wilderness.” In modern warfare, the quantity of population losses is still greater. Taking the Second World War as an example, military personnel and civilians together suffered more than 51.2 million deaths.

Troop Strength and Losses of Certain Belligerent Countries in the Two World Wars










	War and Country
	Total Mobilized Strength (10,000s)
	Total Personnel Losses (10,000s)
	Loss Rate (%)





	WWI — Russia
	1,200
	915
	76.3



	WWI — Germany
	1,100
	714
	64.9



	WWI — Austria-Hungary
	780
	702
	90.4



	WWI — France
	841
	616.1
	73.3



	WWI — Britain
	890.5
	319
	35.8



	WWI — United States
	474.4
	26.2
	5.5



	WWII — Germany
	1,700
	1,170
	68.6



	WWII — Japan
	970
	216.1
	22.3



	WWII — Britain
	589.6
	130.7
	22.2



	WWII — United States
	1,635.4
	111.1
	6.8



	WWII — Soviet Union
	2,700
	1,620
	60.0



	WWII — France
	420
	75.1
	17.9



	WWII — China
	1,513.5
	382.1
	25.2





Note: Total losses include the numbers killed, wounded, captured, and missing.

Source: “Statistical Materials Relating to the First and Second World Wars and the Four Middle East Wars,” pp. 4, 7, Materials Group of the Academic Research Department, Logistics Academy, September 1980.

As long-range strike weapons have developed, war has already ceased to distinguish between front and rear; population distributed in the far rear may likewise suffer heavy casualties. For this reason, casualties among non-military personnel in war have been continually increasing. For example, the ratio of military to non-military casualties was 20:1 in the First World War, 1:1 in the Second World War, 1:1.5 in the Korean War, and 1:20 in the Vietnam War — the ratio of military to civilian casualties has been completely inverted. In China’s War of Resistance Against Japan, more than 3.8 million Chinese military personnel were killed or wounded, and more than 18 million non-military personnel died or were injured, with the ratio of military to non-military casualties roughly 1:5.

In modern warfare, some belligerent countries have treated attacks on the opposing side’s population as a means of achieving strategic objectives. For example, in the Iran-Iraq War, both belligerents struck each other’s cities with missiles, in what was called the “war of the cities,” attempting in this way to compel the opposing side to yield. Similarly, during the period of confrontation between the United States and the Soviet Union, both sides employed a “strategy of nuclear deterrence” to intimidate one another. According to the American work Military Strategy, once nuclear war broke out, the Kennedy administration, in theory, defined the assured-destruction objective as destroying 20 to 25 percent of the Soviet population and 50 percent of Soviet industrial production capacity. According to Kissinger’s estimate, if the Soviet Union carried out a nuclear strike against the fifty most important American cities, accounting for 50 percent of the American population, this would cause 15 to 20 million deaths and 20 to 25 million injuries in the United States, while the casualties caused by radioactive contamination might amount to 30 percent of the casualties caused by the explosions themselves — that is, causing a further 5 to 10 million deaths and 7 to 15 million injuries.

War makes extensive use of manpower resources, while also bringing enormous depletion to manpower resources; for this reason, strengthening the protection of manpower resources has become ever more important in wars to come.

Wartime protection of manpower resources, besides adopting interception measures against enemy air-raid weapons and ground attacking forces, can also adopt measures such as underground cover and evacuation.

Some have compared the “atomic age” to the “underground age,” holding that, under the powerful assault of modern weapons, personnel and equipment on the surface no longer have any safety to speak of, and that only by moving underground can one effectively preserve oneself and await the opportunity to strike the enemy. Every kind of civil-defense engineering work is precisely a product of this kind of combat condition. In order to meet the needs of modern warfare, some developed countries have built large numbers of underground shelters, underground streets, and underground factories for various purposes; their number has already reached a level capable of providing protection for more than half of the entire national population.

The dispersed deployment of population through evacuation is another effective method for protecting manpower resources in wartime. In wartime, densely populated regions often become the target of the opposing side’s firepower assault. From a military standpoint, an excessively large city with an excessively concentrated population is unsuitable. After the Second World War, the United States, Britain, France, the Soviet Union, and other countries gradually shifted population and factories from large cities to medium and small cities, striving to avoid excessive losses in wartime. Regarding civil-defense work, some countries in the past often placed emphasis on building underground shelters, whereas now they place emphasis on large-scale evacuation before the outbreak of hostilities, holding this to be the “most appropriate and most economical” measure for protecting residents in wartime, requiring that the population needing to be evacuated be moved from the “danger zone” to a “resettlement zone” within a matter of days.

Strengthening medical rescue is an indispensable measure for protecting manpower resources in wartime. Under wartime conditions, the sick and wounded increase suddenly, and the task of treatment inevitably becomes extensive and complex. Judging from past examples of war, prompt and effective rescue is a necessary condition for avoiding mass deaths and permanent disability among the sick and wounded. During the Great Patriotic War, because the Soviet Union strengthened the treatment work for the sick and wounded, roughly 70 percent of the wounded and 90 percent of the sick were able to return to their units.

The magnitude of wartime population losses bears a certain relationship to the geographic distribution of population. Generally speaking, the population losses of densely populated regions are greater than those of sparsely populated regions, and the population losses of large cities are greater than those of medium and small cities. For this reason, proceeding from the standpoint of the safety of population in wartime, carrying out a rational geographic distribution of population is a strategic measure for protecting the population, and must be given importance.

The wartime use of manpower resources must give consideration to the needs of both the front and the rear. In wartime, not only does the front require large numbers of manpower to engage in combat and combat support, but the rear also requires large numbers of manpower to carry out every kind of indispensable work. For this reason, in wartime, labor power will inevitably find itself in a state of comprehensive tension. Judging from the experience of past wars, maintaining an appropriate ratio between personnel taking part in combat at the front and personnel engaged in production in the rear is an important principle for the rational use of manpower resources. In the Second World War, this ratio in some economically developed countries was roughly 1:3 to 1:5. As the consumption of materiel in war has risen sharply, and as the working hours needed to produce modern weapons and equipment have increased, the number of personnel engaged in production in the rear will likewise continually increase.

The wartime mobilization of manpower resources bears on the work of every aspect of the state, and has a major influence. For this reason, different methods of mobilization must be adopted according to the nature and scale of the war. If it is a war of a local nature, then only a partial mobilization need be carried out; if it is a total war, then mobilization can be carried out in stages, or a full mobilization can be carried out, according to the development of the war. Carrying out full mobilization of the population means mobilizing all people with the capacity to labor into positions serving the war either directly or indirectly. Judging from the rate of population mobilization in the Second World War, the rate of troop mobilization in most countries accounted, broadly speaking, for 10 to 14 percent of that country’s population, whereas Germany’s rate of troop mobilization reached more than 20 percent. The reason Germany’s mobilization rate was so high was that, besides making extensive use of female and child labor in domestic production sectors, it also made extensive use of foreign laborers and prisoners of war.





Chapter 18 Ethnicity, Religion, and Military Affairs

Ethnicity, religion, and military affairs are closely linked; historically, most wars have had some connection to ethnic and religious matters, and even the causes of modern warfare are related to questions of ethnicity and religion. An ethnic group [minzu] is a stable community of people, formed historically, sharing a common language, a common territory, and a common economic life, and displaying a shared psychological makeup expressed through common ethnic-cultural characteristics; the term is also commonly used as a collective term for all the ethnic groups within a multi-ethnic state — for example, “the Chinese nation” — or as a collective term for all the ethnic groups within a given region — for example, “the peoples of Africa.” Differences and inequality between different ethnic groups often give rise to conflict and war, affecting national security and relations between states. Ethnic factors must be fully taken into account when formulating national policy and military strategy and when building up the armed forces.

Religion refers to a form of human social consciousness that believes there exists, beyond the real world, a supernatural, transcendent realm and society, and accordingly holds it in awe and worship. Religion is a universal social phenomenon; religious adherents are found throughout the world, and the vast number of religious believers has a major influence on the politics, economy, military affairs, and social culture of every country. The relevant countries’ formulation of domestic and foreign policy and military strategy also bears a direct relationship to religion. Imperialist and capitalist countries have often made use of religion to carry out activities of aggression, expansion, and infiltration. In today’s world, religion remains one of the factors that can trigger war. Religion can arouse the spiritual force of believers, and is an important means of mobilizing the populace to wage war. Religion is also one of the important factors affecting national unity and cohesion.


Section 1 Ethnic and Religious Questions in Modern Warfare

Historically, a considerable number of wars have been related to questions of ethnicity and religion. Taking the local wars of the post-World War II period as an example, besides the wars of national independence in which colonized peoples demanded independence, there have also been quite a few wars and armed conflicts triggered by ethnic and religious contradictions. For example: in 1955, Pakistan and Afghanistan engaged in a border armed conflict over ethnic and territorial disputes concerning the Pashtun regions; the historical cause of this was that the border line drawn in 1893 by the British colonial authorities between Afghanistan and British India had divided the Pashtun people between two countries, and Afghanistan supported the demand of the Pashtun people within Pakistani territory to be incorporated into Afghanistan or to become independent. In 1974, an armed conflict broke out because of a severe disagreement between the Greek population of Cyprus (Eastern Orthodox believers) and the Turkish population (Muslims) over the question of whether the island should unify with Greece or become independent; this remains unresolved to this day. In 1961, residents of the Eritrea province of Ethiopia, because their religious faith (Islam) and way of life differed too greatly from those of the Ethiopian people (Eastern Orthodox believers), demanded independence, and, meeting with suppression by the Ethiopian government, a civil war broke out; Eritrea has now become independent. In 1964 and 1977, war broke out between Ethiopia and Somalia because Somalia held that the people living in the Ogaden region belonged to the same ethnic group as the Somali people, and put forward a territorial claim to this region, which Ethiopia opposed. Somalia and Kenya likewise experienced a border armed conflict in 1964 for the same reason (ethnic Somalis live in the provinces of Kenya bordering Somalia).

In 1947, war broke out between India and Pakistan over the ethnic and religious question of Kashmir, and armed conflict has broken out repeatedly since then; the problem remains unresolved to this day. In 1961, the Kurdish people living in Iran and Iraq demanded independence, waging armed struggle respectively within each country. The Kurdish people living in Turkey have likewise waged armed struggle demanding independence. In 1968, armed conflict broke out in Northern Ireland because of sectarian division. The cause was that the Catholic population, a minority, demanded that Northern Ireland separate from Britain, meeting with opposition from the Protestant population, a majority; part of the Catholic population formed the Provisional Irish Republican Army, waging armed struggle including acts of terrorism, and the problem remains unresolved to this day. In 1983, civil war broke out in Sri Lanka because the Sinhalese people (Buddhists), who constitute the majority of the population and hold power, and the Tamil people (Hindus) differed in language and belief, and clashed over matters such as employment, wages, housing, and education; the war continues to this day without end. In Afghanistan, ever since Soviet forces withdrew and the Najibullah regime collapsed, parties representing the interests of the various ethnic groups and sects have repeatedly split into factions, with civil war continuing without end. Within India, contradictions and violent incidents between Hindus and Muslims, and between Hindus and Sikhs, have also continued unabated over a long period, among other examples.

With the disintegration of the Soviet Union, confrontation between the superpowers on a global scale no longer exists. But because the force of supra-ethnic suppression has disappeared, the sense of ethnic separatism and independence in certain regions has strengthened, becoming an important cause of unrest in these regions. According to press reports, several hundred ethnic groups throughout the world are currently attempting to achieve independence by resorting to force, whatever the cost. Taking the territory of the former Soviet Union as an example, the armed conflicts and political unrest arising from ethnic and religious contradictions include: the armed conflict between Armenia and Azerbaijan over Nagorno-Karabakh (whose residents are Armenian, Christian) seeking to separate from Azerbaijan (whose residents are Azerbaijani, Muslim); the armed conflict between the Republic of Georgia and the Autonomous Republic of Abkhazia within its territory, whose important underlying cause is that the peoples of the Caucasus mountain region, including Abkhazia, demand independence, attempting to establish a Caucasian state; the conflict between Moldova and Russia and Ukraine; the contradictions between Russia and the Autonomous Republic of North Ossetia, the Chechen-Ingush Autonomous Republic, and the Tatarstan Autonomous Republic within its territory; and the fighting between the government of Tajikistan and Muslim extremists. In Eastern Europe, there is also the separation of the Czech and Slovak peoples into two nations, and the disintegration of Yugoslavia and the civil war in Bosnia-Herzegovina. The civil war among the three principal ethnic groups within Bosnia-Herzegovina — the Serbs, the Croats, and the Muslims — continues without end; the core issue of their struggle is that none of these ethnic groups is willing to live under the leadership of another ethnic group, because their political choices, way of life, and religious sentiments (the Croats are Catholic, the Serbs are Eastern Orthodox, and the Muslims are Islamic) all differ. At present, although a package settlement plan already exists, the Muslims, resenting the small area of land allotted to them under the plan (the Muslim population accounts for 43 percent of the population of Bosnia-Herzegovina, yet the land allotted to them under the plan accounts for only 31 percent of the area of Bosnia-Herzegovina), have refused to accept it, and the war continues.

Judging from some local wars, ethnic and religious factors have already become a strategic factor. Certain military actions in ethnically concentrated regions may appear, at the campaign and tactical level, to have succeeded, but viewed from the strategic level — and the grand-strategic level in particular — the problem is far from resolved; the root cause of this lies precisely in the fact that ethnic and religious questions have not been properly resolved. Judging from the history of war, in carrying out military tasks in ethnically concentrated regions, two points must be firmly grasped strategically: first, preventing operations of ordinary significance from evolving into ethnic or religious conflict; second, preventing domestic local conflicts from fermenting into international problems. This is because, in border regions, a national boundary line cannot possibly sever the connection between the ethnic groups and religions found on either side of the border; once a domestic conflict evolves into an international dispute, this will greatly increase the complexity of resolving the problem. Judging from the course of the Gulf War, the United States, throughout the entire process of preparing for and carrying out this combat mission, gave full attention to the complex ethnic and religious questions of this region. Although Saddam Hussein tried by every means to turn the war with the multinational force into a “holy war” between the Arab peoples and Westerners, and repeatedly struck Israel with missiles, attempting to provoke conflict between Arabs and Jews, the United States and its allied countries firmly grasped the basic objective of this war — opposing Iraq’s aggressive expansion against Kuwait — and did not slide into ethnic or religious conflict. In local wars, how to correctly approach and handle questions of ethnicity and religion from the standpoint of strategic direction deserves attention.



Section 2 General Concepts of Ethnicity and Religion

Regarding ethnicity, Stalin once gave a definition, which was widely adopted after the founding of New China. He said: “A nation is a historically constituted, stable community of people, formed on the basis of a common language, a common territory, a common economic life, and a common psychological makeup manifested in a common culture. A nation is the inevitable product and the inevitable form of a historical period in which the bourgeoisie is rising.” (See Collected Works of Stalin, Vol. 2, p. 294, 1953 edition.)

Regarding Stalin’s definition, few dissent from the notion that ethnicity is a community. As early as the 19th century, some anthropologists put forward similar ideas. For example, the Italian scholar Mazzini said that a nation is a natural society of human beings, united by land, origin, custom, and language. The German scholar Tönnies held that a nation is founded upon a community of blood, a community of territory, and a community of spirit. The Japanese scholar Yabe Teiji held that, apart from race, language, and religion, the factors constituting a nation also include commonalities such as territory, history, tradition, and culture. (Ya Hanzhang, Ethnic Questions and Religious Questions, pp. 95–96.)

In 1954, the Chinese historian Fan Wenlan published an article in the journal Historical Research, stating that, according to the four conditions for the formation of a nation, the Han ethnic group had already taken shape by the Qin and Han dynasties, because at that time the state had achieved unification, with a common writing system (common culture) and common cart-axle gauge (common economic life). Before the Qin and Han dynasties, Chinese historical texts referred to the Han people as the “various tribes of Xia” or the “Huaxia tribe,” and by the Han dynasty, the ethnic name of the Han people had already become fixed.

The academic community also holds that the four conditions Stalin described for constituting a nation apply only to the period of a nation’s formation; once a nation has taken shape, because of changes within the nation in politics, economics, culture, and living customs, and because of intermingling with other ethnic groups, the nation is no longer bound by these four conditions. A phenomenon widely found in modern society is that people can belong to the same ethnic group while having different territories, different languages, different economic lives, and different cultural characteristics. In the 1960s, some Soviet scholars put forward a concept of a “greater nation,” holding that the various ethnic groups of the Soviet Union shared a common socialist motherland — the Soviet Union — a common economic foundation — a socialist economy — a common class structure, a common world outlook — Marxism-Leninism — and a common goal — communism; for this reason, the various ethnic groups of the Soviet Union had already developed into a new community — the Soviet people. This ethnic theory was, in essence, a way of using a unified, all-encompassing concept of nationhood to deny the objective existence of the various individual ethnic groups. In fact, after the disintegration of the Soviet Union, fifteen countries were nonetheless established corresponding to fifteen principal ethnic groups, demonstrating that a unified, all-encompassing concept of nationhood does not correspond to the objective reality of the existence of individual ethnic groups.

Within the academic community, there are broadly three views regarding the definition of religion.

The first view: religion is belief in and worship of a god or gods. Belief in and worship of a god is more or less the common attribute of religion — for example, Christianity believes in and worships God, Islam believes in and worships Allah, and Buddhism believes in and worships the Buddha.

The second view: religion is an individual’s feeling toward, and worship of, some sacred phenomenon; this sacred phenomenon includes both natural and social phenomena, and religious doctrine and ritual are formed on this basis. Broadly speaking, this view holds that religion is created by humanity, whereas the first view holds that religion is created by a god or gods.

The third view: defining religion in terms of its social function, holding that the foundation of religion is a social need. This view treats certain social phenomena that function similarly to religion, and quasi-religious social ethical teachings, as themselves also constituting religion. For example, it treats belief in communism as a kind of quasi-religious religion — that is, a godless religion. this, of course, is something Communists cannot accept.

Engels made a statement about religion that the domestic academic community generally considers appropriate to adopt as the definition of religion. He said:

All religion, however, is nothing but the fantastic reflection in men’s minds of those external forces which control their daily life, a reflection in which the terrestrial forces assume the form of supernatural forces. (See Selected Works of Marx and Engels, Vol. 3, p. 354.)

So-called “fantastic reflection” means an erroneous reflection. This arises because people, unable to explain various natural phenomena (such as various natural disasters) and social phenomena (such as the disparity between rich and poor, and the oppression of some people by others), as well as physiological phenomena (such as dreaming), come to believe that gods and spirits govern the world. This is what Marx meant in saying that religion is “the world turned upside down.” So-called “supernatural forces” is the basic characteristic of religion, because if it took the form of ordinary human forces, it would no longer constitute religion.

Religion is formed by humanity over the course of long-term productive and social activity, and is a form of consciousness universally present among people. Religion has played a major role in human society — and in the cultural domain in particular. It can be said that the history of nearly every ethnic group has been accompanied by religious activity. The formation of ethnic culture is likewise intimately connected with religion. To be sure, in the course of the development of human society, different religions have played different roles in different periods of social development, but whether the role played was one of promotion or one of obstruction, religion has exerted a profound influence on every aspect of society; and, of course, this influence has also inevitably manifested itself in various ways militarily.



Section 3 Historical Ethnic Wars and Religious Wars

What is an ethnic war? According to Lenin’s formulation, an ethnic war refers to a war waged by an oppressed nation against an imperialist state — that is, against the state carrying out the oppression — and he held that the wars occurring in Europe between 1789 and 1871 were, for the most part, wars of this kind, including Russia’s war of resistance against Napoleon. Lenin further pointed out that the First World War was not an ethnic war, but rather an imperialist war cloaked under the false banner of nationhood, a war to redivide colonies, carve up the spoils of victory, and seize the territory of others (see Lenin, “On the Question of National Wars”). On this basis, the Sino-Japanese War was, for China, an ethnic war, because it was a war in which the Chinese people resisted Japanese imperialism’s aggression, plunder, oppression, and slaughter; but for Japan, it was not an ethnic war, but rather a war of aggression against another country.

A religious war generally refers to a war fought under the banner of religion, or one bearing a pronounced religious character.

In history, religion has on many occasions become the trigger, banner, and organizer of war — and this is especially true of Christianity and Islam, both of which, in their early period of founding, relied on military force to expand their spread. Christianity originated in Palestine in the 1st century AD, and later spread to Rome, becoming the state religion of the Roman Empire. In its early period, a portion of its lower-class adherents once used Christianity to launch anti-feudal struggles. In the course of its outward expansion, Christianity gave rise to war on many occasions. Notable among these were the Crusades of the 11th through 13th centuries; the cause of this war was that the Eastern Roman Empire (Byzantium) suffered incursions from Muslim infidels, and the Byzantine emperor appealed to the West for aid, whereupon the Roman Pope called on Christians to recover the Holy Land — Jerusalem — organizing “Crusades” to the East; nine campaigns were conducted in total, lasting roughly 200 years, ultimately ending in the Crusaders’ defeat. In the 16th century, a famous religious war broke out in Europe, a war between two sects of Christianity (Catholicism and Protestantism), lasting roughly 40 years, and ultimately ending with Protestant activity gaining toleration from Catholicism. In modern times, Christianity has, at times, been used by certain Western capitalist countries as a tool of their aggression and expansion.

Islam originated on the Arabian Peninsula in the 7th century AD, a monotheistic religion advocating the unification of the Arab world by force. It not only unified the Arabian Peninsula, but also expanded outward along several routes: the northern route defeated Roman forces in 636 AD, conquering Palestine, and thereafter besieged the Eastern Roman (Byzantine) capital of Constantinople on several occasions, but, failing to succeed, Islamic power was unable to expand further into Europe; the eastern route seized the Mesopotamian region (the Euphrates and Tigris rivers), conquering Persia in 643 and Kabul in 664, and thereafter gradually extended its power to Sindh and Punjab in northwestern India, as well as to Central Asia; the western route occupied Alexandria, Egypt, in 642 AD, and in 709 AD subdued the Maghreb (the West African coast, including Morocco, and other areas), and thereafter crossed the Strait of Gibraltar, occupying Spain. In 732 AD, this force was defeated at Poitiers, within France, by the Christian Franks, and Muslim power was thereby checked on the southern side of the Pyrenees, unable to spread further into Western Europe.

The doctrine of Buddhism is far more tolerant than the two religions described above; for this reason, it encountered comparatively little resistance in the course of its spread, and in most circumstances did not need to rely on the means of military conquest to expand its range of transmission.

Religious forces possess great powers of agitation (incitement) in war. In the 1960s, the anti-American puppet struggle of the Vietnamese Buddhist community (including self-immolation) gave enormous impetus to Vietnam’s war of resistance against America and national salvation.

Wars waged under the banner of religion, or bearing a pronounced religious character, are also not uncommon in Chinese history. Ancient military activity in China was, for the most part, imbued with a pronounced religious character. Historically, quite a few peasant uprisings raised the banner of religion. For example, before rising in revolt, Chen Sheng and Wu Guang planned two incidents with religious overtones — the message hidden in a fish’s belly, and the fox’s cry by the beacon fire — using these to shout the slogan “Great Chu shall rise, Chen Sheng shall be king,” preparing public opinion for the uprising. At the end of the Eastern Han dynasty, Zhang Jiao made use of the Way of Great Peace to launch an uprising, known to history as the Yellow Turban Rebellion. During the Northern Song, Fang La made use of the Manichaean religion to launch an uprising. At the end of the Yuan and beginning of the Ming, there was the White Lotus Society uprising. The Taiping Heavenly Kingdom made use of the Society of God Worshippers to organize its uprising. The Boxer Movement likewise had a pronounced religious character. In the early period after Liberation, certain counter-revolutionary forces in parts of southern China made use of reactionary secret-society sects to incite the masses, carrying out counter-revolutionary unrest. It can thus be seen that, from ancient times to the present, religion has always been a tool of public opinion for waging war, and possesses considerable power of incitement.

Judging from the history of war, ethnic and religious wars possess tenacity and cruelty; this can be said to be a characteristic of ethnic and religious wars. The wars of expansion of Christianity and Islam described above both lasted for several centuries. The Crusades and the European religious war described above both resulted in casualties, on both sides, reaching several million and several hundred thousand respectively. The struggle of the Jewish people against Roman rule that broke out in 66 AD (known to history as the Jewish War) lasted for several years, and ultimately, when Jerusalem fell, the great majority of the Jewish people died in battle, and those taken captive were crucified, giving rise to the tragic spectacle of “no place left to erect another cross, no cross left on which to nail another person.” The wars between the Han ethnic group of China and the ethnic minorities on its periphery persisted, in Chinese history, for a considerably long time, and were fought with considerable cruelty. For example, after the fall of the Western and Eastern Jin dynasties, a situation arose in the north known as the “Five Barbarians Ravaging China,” in which mutual slaughter between ethnic groups continued for two to three hundred years. The Later Zhao rulers Shi Le and Shi Hu (of the Jie ethnic group), out of hatred for the Han aristocratic landlord class, massacred several hundred thousand Han people. After their deaths, Shi Hu’s adopted grandson Ran Min succeeded to power; Ran Min was Han, and in turn carried out large-scale massacres of the Jie people and other non-Han peoples, killing tens of thousands of people in a single day, with the total number reaching several hundred thousand. After Qing forces entered the pass, the Qing dynasty ordered Han subjects to shave their heads in the Manchu style. Han people who had grown their hair according to custom could not accept this, and rose in resistance one after another; spurred on by the slogan “Better to lose one’s head than to have one’s hair cut,” anti-Qing struggles to defend the city broke out in places such as Jiangyin and Jiading, and these met with massacre by Qing forces. The “Three Alls” policy [burn all, kill all, loot all] carried out by Japanese imperialism during its invasion of China likewise demonstrates that modern ethnic wars still possess the characteristics of protraction and cruelty.

Modern local wars are often wars triggered by multiple factors and contradictions; purely ethnic wars and religious wars are already uncommon. Certain wars that clearly possess an ethnic or religious character are also intertwined with a variety of other causes, such as territory, economic rights and interests, politics, diplomacy, and terrorism and counter-terrorism. For example, in the Iran-Iraq War, there was the question of the contradiction between the Arab and Persian peoples, the question of the contradiction between the Sunni and Shia sects of Islam, the question of personal enmity between the leaders of the two countries (Khomeini, while seeking refuge in Iraq, was once expelled by the Iraqi government), and the question of territorial disputes between the two countries, among other causes. Similarly, in the Lebanese civil war, there were both contradictions among the country’s various sects — Lebanon being a country composed of two great religious communities, Christianity and Islam, with Christianity including the Maronite and Eastern Orthodox sects, and Islam including the Sunni, Shia, and Druze sects, among others — and also contradictions in the distribution of power between the government and parliament, as well as the involvement of Syria and the Palestine Liberation Organization’s armed forces (Palestine had 600,000 refugees in Lebanon, and the PLO’s armed forces used refugee camps as a base to attack Israel, while Israeli forces from time to time entered Lebanon to carry out retaliation). As a result of these internal and external contradictions, Lebanon suffered fifteen years of continuous unrest and warfare.
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