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Preface


This book is intended primarily for serious students of geography but it is hoped that it will appeal to the general reader. For this reason technical terms have been used as sparingly as is consistent with correct meaning.

It has been the aim of the author to present, wherever the subject matter permits, a picture of geographical growth and to show the interaction of geographical environment and the human activity and institutions. An understanding by the rest of the world of what is happening in China and why it is happening is a matter of great urgency. Although present changes are taking place with breath-taking rapidity, they must be seen against the geographical and historical background if they are to be properly understood. A knowledge of the environmental facts is essential to an appreciation of the political, economic and social problems facing the Chinese people today. It is hoped that what is presented in the following pages will help towards this understanding.

The book has been arranged in four sections: Physical, Historical, Economic and Regional. Such a treatment necessarily involves some repetition but this, in some ways, is an advantage as it serves to emphasize the fact that the sections are themselves very closely interlocked. No apology is needed for including a considerable historical geographical section. The subjects treated under this heading are a few choice plums selected from a basketful of excellent fruit. No attempt has been made at a connected historical survey or treatment.

One aspect of Chinese geography which is fraught with difficulty is place-names. Cities, large and small, throughout history have changed their names many times. This habit continues today. For example, Anlu, a city on the Han River where the author lived in 1923, is now known as Chungsiang, whilst its nearest neighbouring city, which was then called Teinan, has now assumed the name of Anlu. This is all very confusing. In order to meet this difficulty, place-names used in the text have been plotted, as far as possible, on accompanying sketch-maps and have followed those used in the new edition of The Times Atlas. The names in brackets are alternatives and are often in more general use. Another confusion, which bedevils place-names and many other things besides, arises from the many systems of romanization of the Chinese script which have been attempted, e.g. Lantow, Lantao, Lantau. Incidentally this problem of finding a satisfactory romanization of Chinese writing which would have the same universal acceptance and understanding throughout the land as their present Characters’ have, has yet to be solved.

Another difficulty is that of securing adequate and reliable statistics. Records of many aspects of Chinese life and economy have been kept over a longer period than in any other civilization. For example, there are records of floods and droughts reaching back to the early Han dynasty. These, like most of the statistics of the country right up to the present day, need to be read with great care and caution. What constituted a flood or a drought was largely a subjective measurement by a district or provincial governor, whose judgement was coloured too often by the effect of prosperity but more usually of poverty (and consequently lower taxes) he wished to produce. Statistics compiled by the Chinese Maritime Customs (1854–1931), for so long under the control of Sir Robert Hart, are among the most reliable. The present Chinese People’s Government began to develop a reliable statistical bureau between 1949 and 1958. Its work then suffered a disastrous set-back at the hands of fanatics during the ‘Great Leap Forward’ when it gradually emerged that figures for that year were unreliable to a degree. It is now most difficult to assess the amount of reliance that can be placed on figures for subsequent years. Statistics quoted for the post 1949 period are taken directly or indirectly mainly from the journals Peking Review and China Reconstructs and, to a lesser degree, from Far East Trade and translations of mainland papers and magazines.

It will be noticed that Taiwan, Hong Kong and Macau have been included in the text as though they were legally integral parts of China. It would be ludicrous to exclude them from description on the ground that at the moment they are politically administered by governments other than that of the People’s Republic. They are geographically parts of one whole and it would seem virtually certain that, sooner or later, they will come under the jurisdiction of a Chinese government. This is essentially a geographical work, but anyone who has had experience of communism will know that its emphasis is primarily political. Consequently political aspects will now and again protrude themselves.

A glossary has been compiled (see pp. 333–4), which will be helpful, since it will often give significant meaning to a place name, e.g. Peking (Pei - north; king - capital); Nanking (Nan - south; king - capital); Shantung Shan - mountain; tung - east); Shansi (Shan - mountain; si - west).

It is hoped that full acknowledgment has been made of all published material used. Reliable and tested information regarding recent development and growth is difficult to obtain. The author was fortunate in being able to re-visit China in 1956 and to observe many of the changes which were already well under way in 1951 when he left the country.
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Fig. 1 Political divisions of China




Introduction

From the beginning an attempt must be made to convey to the reader some impression of the immense size of the country which we shall describe. It stretches from latitude 54° N. (Dzhalinda) to 18° N. (Hainan), and from longitude 74° E. (W. Sinkiang) to 135° E. (Khabarosk), but a mere recital of latitude and longitude, striking as it is, is rather sterile. It is perhaps more helpful to imagine the superimposition of China on other parts of the world better known to many readers. For example, if the China of the present People’s Republic were superimposed on North America, its northernmost point, Dzhalinda in Manchuria, would lie somewhere in the vicinity of James Bay, while its southernmost point, Hainan, would coincide with Jamaica. The western border of Sinkiang would lie off the coast of California, while Khabarosk at the confluence of the Ussuri and the Amur would coincide with Cape Breton Island. For those who are more familiar with Europe a similar superimposition would show China covering the Mediterranean from end to end with Dzhalinda in the vicinity of Moscow and Hainan near Khartoum.

The area of the People’s Republic of China is 3,657,765 sq. miles. This is some 620,587 sq. miles less than under the Manchu regime, owing to the secession of Outer Mongolia, when the estimated areas were:

[image: Images]

This was a large secession. Economically it is of comparatively small importance since it is comprised largely of desert, semi-desert and poor steppeland, but politically and strategically it may have far-reaching implications.

For at least the last 2,000 years there has been a distinction in Chinese eyes between what is termed China Proper and the dependencies or colonies of Imperial China. China Proper embraces the eighteen provinces1 which lie between the Pacific Coast and the Tibetan highlands in the west, and the series of ranges forming the edge of Inner Mongolia in the north. In these was developed the civilization which has had a continuous existence from ancient times until today. Outside have lain the ‘barbarians’ from whom, in times of Chinese ascendency, tribute was received. Due to its encirclement by great mountain wastes on the west, and mountain and desert on the north and north-west, China Proper has been singularly cut off by land from the influence of other civilizations. The dependencies of Tibet and Mongolia have acted as effective buffers. The only invasions experienced were from the nomadic peoples occupying the steppelands who were, in due course, either absorbed or expelled.

Similarly, the vast expanse of the Pacific Ocean for long militated against intercourse with the Americas to the east, regions which, in any case, were undeveloped. It is true that there was appreciable trading intercourse with the Arabs, Persians and Indians in early medieval times, but this had little real impact on so vast a land as China. There was no danger of invasion from this direction. Any such attack would have entailed far greater accumulation of capital and military ‘know how’ than then existed. Such penetration had to wait until the industrial revolution in the West had come to full fruition.

Thus it was that China remained in virtual isolation. Even in times of its greatest imperial expansion its contacts with Europe and even India were seldom, if ever, direct. It cultivated a rich civilization of its own, conservative and complaisant in its self-sufficiency. The stirring intellectual and spiritual revolution of the Renaissance, which so rocked Western thought, left China unmoved. The industrial and technical revolution of the eighteenth and nineteenth centuries made no appreciable impact on China until the twentieth century. China remained essentially rural and medieval in essence until very recently. The explosiveness of the sudden intrusion of Western ideas and techniques has therefore been all the greater. The rapid changes that have taken place have been attended by constant war, unrest and disorder, which were resolved only by the Communist revolution of 1949.

Although there has been this dramatic break-through in China’s long period of isolation, the old parochialism has spilled over even into these revolutionary times. Anyone who has visited China in very recent years will have noted both the preoccupation with, and the self-satisfaction in, their own affairs, which characterizes so much of what they are now doing. Little interest is shown in what is happening abroad. Perhaps this is not unnatural in view of the colossal task which confronts the Chinese. Nevertheless it would seem to point to the fact that the influences of their long isolation are still present and that the Chinese still regard their country as  Chung Kuo, the Central Kingdom.



1Hopei, Honan, Shantung, Shansi, Shensi, Kansu, Szechwan, Hupeh, Hunan, Anhwei, Kiangsu, Chekiang, Kiangsi, Fukien, Kweichow, Yunnan, Kwangtung, Kwangsi.



One Physical Geography

‘The physical features of a country represent the sum total of the constructive, deformative and erosive processes that have operated in that country throughout geological time.’

J. S. Lee


Structure and Relief

The physical physiognomy of a country, its mineral resources, its vege-tational cover and even, to some extent, the character of its people, are determined, in greater or less measure, by its geology and its structural history. It behoves us, therefore, to turn our attention at this early stage to the evolution which the topography of present-day China has undergone, to pass in rapid review the main geological successions and to observe the effect of the chief periods of revolution.

Much of the vast country is still unexplored or quite inadequately surveyed. A great deal of work is now being done in the field in China but, until this has been properly plotted, analysed and published, we must continue to rely on the work of such pioneers as Richthofen, Willis and Grabau, and of their successors, such as Andersson, Pierre Teilhard de Chardin, Young and Lee. It is to be hoped that in a few years time many of the problems and uncertainties that now exist will be cleared up.


The Ancient Floor

Underlying the whole of China, from east to west and north to south, is a floor of ancient rock. Cores of pre-Cambrian rocks lie exposed in many parts, mainly in ranges to the north of the Yangtze, in Inner Mongolia, Shensi, Shansi, Shantung and Liaoning. They are of two systems: the Wutaiy named after the Wutai Shan in the Peking Grid, which is composed of highly metamorphosed sedimentarles (gneiss and schist), together with acid and igneous rocks; and the Sinian, first named by Richthofen and included in the Palaeozoic by Grabau, which is also sedimentary but much less metamorphosed.

Rising from this ancient floor are three massifs, none of which has been completely submerged by subsequent transgressions. The largest and most stable of these is Tibetia, whose pre-Cambrian ranges rise through thin layers of gravel, loess and sand. Gobia, although covered in parts during Tertiary times by seas which laid down clays and sands, has also been generally above sea-level. The third, named by Grabau as Cathaysia, is the south-eastern area of China and is the western remnant of a massif, which was raised by folding in the Sinian and existed throughout Palaeozoic times. The eastern part of Cathaysia, through violent folding and down-faulting in recent geological time, has been submerged, leaving Japan, the Philippines and festoons of islands marking its eastern rim.



Palaeozoic

A geosyncline, known as the Cathaysian geosyncline, running from the north-east in present Manchuria to the present mouth of the Ganges and thence westward in the Sea of Tethys, existed almost continuously throughout the Palaeozoic. During the Cambrian this geosyncline underwent considerable subsidence, while the surrounding land was peneplained. Even Shantung was partially submerged.

In Middle and Late Ordovician times, this geosyncline was interrupted by the raising of a land barrier running east to west along the line of the present Chinling (Tsinling) in a movement known as the Hsiayuan. This east-west axis has been maintained to the present day and is one of the great geographical divides of China. In these same Ordovician times there was a general subsidence to the south, accompanied by intense folding in Indochina. The area to the north of the east-west Chinling (Tsinling) axis, which had previously been subjected to repeated submergence, was now uplifted and so remained until late Carboniferous and Permian times, subject to a long period of erosion. In fact, this northern area has never again been deeply submerged.
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Fig. 2a Geological succession



Owing to this uplift and consequent absence of sedimentary rocks of the period, there is a lack of evidence of the Caledonian movement north of the Chinling (Tsinling). In the far north, the fold mountains of Sayan and Irkutsk on the east and west of Lake Baikal were raised. There was also considerable folding in the south-west, and in the south-east the Nanling and south-east highlands were raised.
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Fig. 2b Geological succession



During Permo-Carboniferous times the sea (Chinese Tethys) spread northward, and great stretches of the north oscillated between land and sea, forming at times a broad, shallow continental shelf. It was in this period that the main coalfields of the north and centre were formed.

Towards the end of the Permian, the Tungwu orogeny occurred. It was a period of intense folding, corresponding to the Hercynian in the West. The great systems, comprising the Tien Shan, Kunlun, Altyn Tagh, Nan Shan and Chinling (Tsinling) were formed at this time, and their line continued through Shantung and the East Manchurian Mountains. The coal measures, previously laid down in the Carboniferous and Lower Permian, were greatly disturbed. During this revolution Tibetia remained firm and most of north China remained above sea-level, but considerable areas of Gobia were temporarily submerged. Most of southern China and Kweichow were also below sea-level.



Mesozoic

During the Early and Middle Triassic, south-west China, the Red Basin of Szechwan and the lower Yangtze valley lay below the sea. Thin bedded limestones, which are oil-bearing, were laid down at this time. During later Triassic times the greater part of Burma, Thailand and Indonesia were submerged as the Chinese Tethys rejoined the Himalayan Tethys from which it had been cut off during the Permian.

Subsequently, in the Jurassic, coal-bearing shales and sandstones, in widely distributed basins of greatly varying size, were deposited.1 One of these was the present Red Basin of Szechwan. North China for the most part remained above sea-level and was eroded to a peneplain, while the geosyncline to the south of the Chinling (Tsinling) continued to develop and deepen. In late Jurassic or early Cretaceous, the Yenshan or Ning-chinian movement occurred. This again was a period of extensive and powerful folding. Its main lines were along the former Hercynian lines of compression, i.e. Tien Shan, Kunlun, Nan Shan and Chinling (Tsinling) and were continued north and north-east through the Ala Shan and In Shan on the one hand and the T’ai Hang Shan and Luliang Shan on the other to the Great Ch’ingan and Little Ch’ingan. Farther east and south it effected the shattering of the Shantung-Liaoning platform and heavily folded the land of south-east China (Cathaysia), Indo-China and North Borneo. A new geosyncline, known as the Hong Kong and Nippon Bays, was formed to the south-east extending from south Japan to Hainan.
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Fig. 2c Geological succession
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Fig. 2d Geological succession



Following this powerful revolution came a period of quiet sedimentation in continental basins, probably undergoing continual subsidence. The most notable and extensive of these basins were in Mongolia, where dinosaur eggs of Middle and Upper Cretaceous were found by P. Chapman Andrews, and in the Red Basin, where clays, sandstones and limestones to a thickness of over 3,000 metres were laid down on the Jurassic coal measures. In north-west Shansi, north Shensi and Kansu beds of red sandstone were deposited. Lee comments on the oil-bearing potentialities of these Szechwan and northern deposits, potentialities which have been amply fulfilled by recent discoveries.1
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Fig. 2e Geological succession



This period of quiescence was followed by one of great volcanic activity everywhere outside the Cretaceous basins. The igneous intrusions of granite, granodiorite and porphyry at this time are largely responsible for the rich deposits of wolfram, tin, antimony, lead, zinc and copper, which occur especially in the southern half of the country.

The final phase of this Yenshan movement consisted of further folding and volcanic intrusion in Upper Cretaceous times, known as the Chinganian movement corresponding to the Laramide of North America, when the Rocky Mountains were formed.



Cainozoic

In mid-Tertiary times there was some marked folding in Sikang (Chamdo Area) but China, as a whole, bears few marks of the Alpine revolution which is so outstanding in Europe, western Asia and northern India. Apparently it affected only the extreme western margins of Yunnan and Szechwan.
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Fig. 2f Geological succession



In Pleistocene times at a period equivalent to the Wiirm glaciations the main deposits of loess from the north-west were laid down in Shensi and Shansi. The extent and nature of this fine, wind-borne soil are dealt with fully in a later chapter. Suffice it here to say that deposition is still going on, although apparently at a slower rate than formerly.



Quaternary

It is generally agreed that there has been a considerable uplift in the west during quaternary times, a movement which is continuing in the present day. In support of this contention Lee says: ‘A striking case . . . In the neighbourhood of Tatsinlu and on the eastern side of the Minyu Gongkai (Minya Konka), Heim has actually observed the fluvio-glacial water cutting its own deposit formed in the glacial age to a depth of 100 metres. There is clear evidence that the glaciers in the high mountains have retreated in recent geological time. The argument that such stream erosion might be due to increased precipitation in post-glacial time can, therefore, be safely ruled out.’1 Further evidence of this recent uplift is seen in the physiographical history of the Yangtze (see p. 230 if.).



Glacial Action

Until recently the view that China was left untouched by the glacial epoch was firmly held. Andersson, in referring to the loess deposits, says that in north China and Mongolia everything indicates that the climate in those parts was too dry to permit the existence of an ice cover.2 However, in the Tatung Basin and the T’ai Hang Shan of Shansi, there are indications of glacial action such as erratics on the tops of high hills, striated boulders and U-shaped valleys. Lee suggests that local glaciers may have been formed towards the end of the Sanmen period when there was a fall in temperature and a rise in humidity.

Similar evidence of grooved rocks, parallel striation of rocks in both mountain and plain, cirque formations, boulder clay and U-shaped valleys in the Yangtze valley, notably in the Lushan Hills, Kiangsi, have, for many years, suggested that there was considerable glacial action in this area.3 Doubt was cast on the validity of evidence in the form of parallel scratches since it was contended that, in view of the heavy weathering to which the rocks have been subjected, the scratches could not have survived. However, in 1936, the occurrence of unusually low water around Lake Poyang provided a unique opportunity for observations of formations, and it is now considered as conclusively established that there was widespread glacial action in this area.4



Topography

With this geological background in mind, it is now possible to take a general view of the relief and drainage of China. No attempt will be made to describe this in any detail, which would be a long and tedious undertaking. A more intimate treatment will be made in the regional section.


1 Plateaus and Basins

Western and north-western China consists largely of great upland regions, separated from each other by massive mountain systems. While these basins vary greatly in height from below sea-level to over 12,000 ft., they have one common characteristic. They are all inland drainage basins.
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Fig. 3 Topographical divisions of China



(a) The Tibetan Plateau. This great massif stands today at a general level of over 12,000 ft. Its boundaries are everywhere considerably higher than the interior: on the south the Himalayan ranges; on the west the Hindu Kush, which extend into the plateau itself in the Karakorams; on the north the Kunlun and Astin Tagh (Altyn Tagh); and on the east the north-south folds of the mountains of Sikang. In its southern and eastern periphery great rivers find their sources and their way to the sea: the Indus and Brahmaputra; the Mekong, Yangtze and Hwang-ho. Most of the precipitation on the interior side of the boundary ranges flows inward and terminates in the many brackish lakes which stud the plateau. Innumerable east-west ranges, rising through thin layers of sand, gravel and clay, push their ancient cores to heights of over 18,000 ft.
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Fig. 4a Section from Dzungaria to Bay of Bengal



(b) The Tsaidam. North-east of the Tibetan plateau is a smaller basin, the Tsaidam, which stands at a general height of about 9,000 ft. This is bounded on the north-west by the Astin Tagh (Altyn Tagh); on the northeast by the Nan Shan and on the south by the Kunlun. This, again, is an inland drainage area.1

(c) The Tarim Basin. North of the Tibetan plateau and at the much lower general level of 3,000 ft. lies the Tarim Basin. It is hemmed in by great mountain ranges; the T’ien Shan on the north, the Pamir Knot on the west and the Astin Tagh (Altyn Tagh) on the south. From these heights, glacier-fed streams descend, only to lose themselves in the sands and gravels of the Taklamakan desert, which occupies the centre of the basin and which is one of the most barren of the world’s deserts. This area figures prominently in Chinese history, for it was along the line of oases which fringe the north and south edges of the desert, that the earliest contacts with the West were made.

To the north-east of the Tarim Basin and included within the same bounds is the smaller Turfan Basin, which is 940 ft. below sea-level.

(d) Dzungaria. North of the Tarim Basin is yet another inland drainage area, Dzungaria. The heart of this basin descends to heights of less than 1,000 ft. above sea-level. Thus we find three clear downward steps as we pass northward from Tibet to the border of the USSR. Dzungaria is enclosed by the T’ien Shan on the south; the Altai Mountains on the north-east, cutting it off from Outer Mongolia; and the Tarbagatai Mountains on the north-west, forming the frontier between China and the USSR.
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Fig. 4b Section from Lake Baikal to Gulf of Tongking



Like the Tarim Basin, this area figures prominently in early East-West contacts, for one branch of the Silk Route passed along the northern edge of the T’ien Shan.

It should be noted that, while formerly Sinkiang and the Tarim were often used as synonymous terms, today Sinkiang is officially the political district embracing both the Tarim Basin and Dzungaria.

(e) Inner Mongolia. Inner Mongolia is the southern half of the Gobi, which geographically embraces both Inner and Outer Mongolia and is the great shallow, inland drainage basin enclosed by the Khangai, Altai and Nan Shan in the west; the Ala Shan and In Shan in the south; the Ta Ch’ingan in the east; and the Sayan and Irkutsk Mountains in the north. It descends to about 1,500 ft. in the centre. A number of streams, the greatest of which is the Estin Gol, descend from the Nan Shan, across the ‘pan handle’ of Kansu, to be lost in the heart of the desert.

(f) South-west Plateau. This plateau, which comprises the whole of Yunnan and the western part of Kweichow, is highly dissected. It is the only one of our classified plateaus whose drainage is entirely seaward.



2 The Great Plains

The three east-west axes, along the In Shan, Tsinling and Nanling, noted by Lee,1 have had marked influence on the three great rivers of China, determining their direction of flow.

(a) The Hwang Ho is confined between the northern axis of the In Shan and the central axis of the Tsinling. After it descends from the Tibetan massif, it meanders between these two until it finds an outlet of its own making across the North China Plain to the Gulf of Pohai. After cutting through the Nan Shan at the Liuchia Gorge, it turns north in a great loop and flows in a wide, shallow stream through the Ordos Desert. Turning south just north of Hokow, it cuts deeply through the loess, and passes through the region which cradled Chinese civilization, where it turns abruptly eastward at the confluence of the Wei River by way of the Tung Kwan gorge. Thence it emerges on to the wide alluvial flood-plain, which, although so subject to disaster, is yet so heavily populated.

(b) The Yangtze Basin lies between the Tsinling and the Nanling axes. Nearly one-third of the great river’s upper course lies in the highlands of Sikang. After cutting its way through the Taliang Shan, it flows eastward through a series of former lake basins: first the Red Basin of Szechwan, with its four left bank tributaries; then the lake-studded Central Basin of Hunan, Hupeh and Kiangsi, drained by the Han, Yuan, Siang and Kan Rivers; and finally the ‘delta’ region of Anhwei and Kiangsu. These three basins form the most productive and most densely populated region in China.

(c) The Si Kiang Basin. Rising in the Yunnan plateau, the Si Kiang pursues an eastward course, south of the Nanling through Kwangsi and Kwangtung and enters the sea by an extensive delta at Canton. While not as extensive a plain as either the Hwang Ho or the Yangtze, it is important in that it has a sub-tropical climate and consequently is a double-cropping rice area.

(d) The North-East (Manchurian) Plain. This great undulating plain lies in the extreme north-east and is comprised of the three provinces of Heilung-kiang, Kirin and Liaoning. It is bounded on the west by the Ta Ch’ingan Mountains and on the north by the Hsiao Ch’ingan Mountains. The Eastern Manchurian Mountains form a considerable part of its eastern boundary, separating it from Korea. On the south the Jehol Mountains and the sea form the boundary. The plain is split into northern and southern halves by a low divide, the northern half being drained by the Sungari River and its tributaries, which empty into the Amur or Heilung Kiang, and the southern half by the Liao River.



3 The South-East

Lying between the lower Yangtze and the lower Si Kiang basins is a region of much-folded mountains, having a north-east, south-west trend, the main ranges of which are the Wuyi Shan. Rivers are comparatively short and fast-flowing in steep-sided valleys down to the rugged south-east coast. It is a land which long resisted incorporation into the Chinese Empire and, even today, it remains distinct, particularly in its dialects. Its people look largely to the sea for their livelihood.





Climate

It is not surprising to find, in a country so vast as China, covering as it does so great a range in both latitude and longitude and including peaks of nearly 5 miles in height and basins below sea-level, that one encounters not one climate but a variety of climates. Here, in this vast sub-continent, are found hot desert climate in the Tarim Basin; cold desert in the Tibetan plateau; temperate continental climate in the north-east; the unique temperate Szechwanese climate of the Red Basin; and the tropical and sub-tropical in Kwangtung, to mention only a few. Yet, in spite of all these differences, close analysis will show that they are all variations on one basic theme of causation.

The theme is provided by the monsoon rhythm arising from the conti-nentality of the huge land-mass of Asia. The variations on the theme, played on the instruments of varying altitude, contrasting ranges of seasonal and diurnal temperature, contrasting types of seasonal rainfall and precipitation and of quietude and storminess—all reveal in greater or less degree their causal relationship to this basic continentality, to a rhythmic seasonal change from a dense high pressure centre over the land in winter to a low pressure area in summer.


The Monsoon

The term monsoon is used in everyday conversation to connote a particular type of weather experienced in South-east Asia. Usually what is in mind is the onset of a summer season of heavy rain. It is true that this is a marked phenomenon of the monsoon, but it is the result of the monsoon rather than the monsoon itself, which technically is a wind system with a clear seasonal change in direction. In India this change is from south-west in summer to north-east in winter. In China the change is from south-east in summer to north and north-east in winter. To a less marked degree there is a similar seasonal change in eastern North America with an inflowing south-east wind in summer and an outflowing north and north-west wind in winter. However, owing to the fact that the land mass of North America is not nearly so great as that of Asia, the seasonal reversal of the winds is less marked. Moreover the general trend of highland is N-S in North America, admitting an easier flow of warm and cold air than in East Asia, where the mountain trend is rather E-W.1



The Winter Monsoon

Asia is the greatest of the world’s land masses and, in consequence of this, its heart experiences greater variations in temperature between summer and winter than any other part of the world. As autumn progresses, the land mass quickly cools in marked contrast to the slower cooling ocean along its southern and eastern borders. A great pool or mass of cold air settles in the large, shallow basins of Siberia and Mongolia, forming an anticyclone or centre of high pressure, which rises to 30–6 in. By November this cold air-mass is fully established: its centre covers the whole of Inner and Outer Mongolia, and spreads steadily southward until it meets the warm air-mass of the North Pacific Trades along a front rather to the south of the China coast and Taiwan in what is now known as the West Pacific Polar Front. This air-mass is a fairly shallow layer of less than 10,000 ft. It remains stationary over East Siberia and Mongolia from November to March and is generally in undisputed control.

From this great anticyclone there is an outflow of dry northerly and north-easterly winds over China bringing prolonged and bitter winters to the northern part of the country and really cold weather as far south as the Central and Lower Yangtze Basins. The barometric gradient between high pressure and low pressure is steep, and the resulting winds are strong.

Occasionally this bitter weather is interrupted by a welcome warm spell brought about, apparently, by depressions moving in from the west in the upper layers of the atmosphere. At 10,000 ft. the circumpolar westerlies move freely above the lower colder layer as shown in Fig. 5. F. K. Hare says of these disturbances: ‘Though they invariably weaken as they cross the continent, not a few of these European or Atlantic storms actually penetrate to Manchuria or North China every winter. At such times the Siberian high, usually regarded as permanent, is displaced far to the northeast, or may even be absent . . . During the lull it is common for warm moist air (either mT or modified cP) to spread far northward across China and Japan, giving a welcome relief from the cold of the monsoon.’2

These lulls are of short duration and, as the cold air moves southward once more with the re-establishment of the high, further cyclones are developed along the cold front and travel from west to east across China, continuing over Japan, often with increased intensity. These disturbances may arise on latitudes as far north as Dzungaria and Inner Mongolia, but their main development is along the Yangtze Valley, where the increased humidity may cause heavy snowfalls, hail and glazed frosts.
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Fig. 5 Pressure and winds: winter



There is, however, a marked difference between the weather of north and south China at this time. Whereas the north experiences generally clear, bright days with deep frost and occasional light snowfalls, there is more cloudiness and precipitation south of Tsinling Shan.


Transition from Winter to Summer Monsoon

As spring (April) approaches the passage of cyclones increases both in number and intensity. The cold, heavy air-mass over the heart of the continent begins to warm up, at first very gradually, giving place to a continental low, while a high pressure centre is slowly established over the eastern Pacific. Wind direction is slowly reversed, northerly and north-westerly winds give way to those from the south and south-east, and a great current of warm, humid air moves in from the south. Its onset is felt earliest in the south and south-east. By May much of South China experiences mainly south and south-east winds and an increase in rainfall along the West Pacific Polar Front, which steadily retreats northward.1 T’u Chang-wang comments on the gradualness of the onset: ‘In India the “burst of the monsoon” can be followed pretty easily, but in China we have only a “burst of the cold waves”, that is the winter monsoon, whereas the advance of the summer monsoon is very gradual and inconspicuous, hence the task of following its advance or retreat is more complicated.’2

By June the West Pacific Polar Front is over the Yangtze Valley, and by July it lies somewhere across the loess region and the Ordos, bringing occasional heavy rainfall to this dry region. Winds are now south-easterly over the North China Plain and southerly over Central and South China. The summer monsoon has now arrived. As can be seen from the map (Fig. 6) the barometric gradient between high and low is much gentler than in winter and consequently winds are lighter. The characteristic weather of the summer monsoon over much of China is hot, calm days of high relative humidity, which are very oppressive. Exasperatingly, any slight breeze which may have been blowing during the day so often fails in the evening, giving long, breathless nights. Coastal regions, especially in the south and south-east, are periodic victims of disastrous typhoon winds. Further inland very strong winds, known as feng pao, occasionally disturb the prevailing calm.

The duration of the summer monsoon varies between north and south, being shorter in the north on account of the lateness of onset. T’u Chang-wang and Hwang Sze-sung make a general estimate:
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Fig. 6 Pressure and winds: summer
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Temperature

All three of the major influences on temperature namely altitude, latitude and land-mass play very outstanding parts in China. There is a difference of over 30,000 ft. between Everest and the Turfan basin. There is a difference of nearly 40° in latitude between Hainan (18° N.) and Moho (53° 33’ N.) on the Amur in Heilungkiang. China has an area of 3,657,000 sq. miles and lies on the eastern side of the greatest land-mass in the world into which it penetrates some 3,000 miles. Small wonder therefore that we find vast differences both in range and level of temperatures from place to place and from season to season.
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Fig. 7 Temperature chart



In winter there is a large and steady fall in temperature from south to north. Hong Kong has a January temperature of 6o°F., Harbin — 2°F. It will be noticed that the isotherms are remarkably regular in their alignment E-W. The isotherms bend slightly northward over the China Sea, but the ocean has very little moderating effect on winter temperatures since the winds are outflowing from the central low pressure and the cold Kamchatka current hugs the coast in its southward flow. Chefoo, on the Shantung coast, is as cold as Peking, both having an average January temperature of 23°F. Shanghai, on the coast, is as cold as Hankow, which is 600 miles inland.
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Fig. 8 Temperature chart



In summer the isotherms run N-S and reflect the influence of the inflowing winds of the summer monsoon. There is a remarkable uniformity of temperature in summer, there being a difference of only 15°F. between places in China proper as compared with some 6o°F. in winter. Everywhere it is hot and humid until one passes north-westward into the desert and semi-desert regions of Sinkiang, Mongolia and Dzungaria. Here annual temperature ranges are very great indeed. Luchun, which is in the Turfan basin and is 56 ft. below sea-level, has an annual range of 7Ó°F. Compare this with Hong Kong, on the coast and in the tropics, which has an annual range of only 22°F.

As a result of continentality the cold pole of the northern hemisphere lies in the heart of Siberia, over Irkutsk and results in the 32°F. isotherm extending farther south in China than in any other region in the northern hemisphere. In China it reaches approximately 33° N.; in Europe 43° N. and in North America 38° N. The following are average temperatures for January of places of the same latitude:





	Chefoo
	23·5°F.
	—
	Algiers
	54·0°F.



	Mukden
	8·6°
	—
	Rome
	44·6°



	Shanghai
	37·8°
	—
	Port Said
	56·1°







Mean Monthly Average Temperature (in °F.) and Mean Monthly Rainfall (in inches)
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Fig. 9 Number of frostless days per year in the lowlands





Rainfall

Excluding the small south-west corner of Sikang, which shares the phenomenal precipitation of Assam, rainfall in China shows a general decrease from south-east to north-west, ranging from 85 in. in Hong Kong to 4 in. in Kashgar. A large part of south China receives over 60 in. per annum; the Yangtze basin between 60 in. and 30 in. There is a marked decrease in rainfall on crossing northward the Tsinling Shan, the most significant physical divide in China.

Everywhere the same seasonal distribution of a summer maximum and winter minimum is reflected. This is true even in remote Sinkiang, where rainfall is seldom over 5 in. a year. The lower Yangtze valley has a more even distribution of rainfall throughout the year than any other part, due to the passage of cyclones between the cold Polar and warm Tropical fronts but, none the less, a very clear summer maximum is maintained.


[image: Images]

Fig. 10 Mean annual rainfall



The basic cause of this seasonal variation is clearly the monsoon rhythm with warm, moist, inflowing winds in summer and cold, dry, outflowing winds in winter. However, this phenomenon by itself is not enough to account for the heavy summer rains. Rain does not always accompany the movement of humid air from sea to land. The increased temperature of the land in summer increases the air’s capacity to hold moisture. In order that condensation shall take place, this warm, moist air must be cooled to saturation point. While in China this cooling is to some extent effected by the mountains, resulting in relief rain, the main cooling agent is the cyclone. Coching Chu comments strongly on this: ‘It has always been taken for granted that the south-east monsoon in China, like the south-west monsoon in India is a rain-bearing wind. Yet the south-east wind in the eastern part of China is a dry wind in summer as well as in winter; and in the Yangtze valley, when it blows consistently, drought is imminent. These facts were known to the ancient Chinese philosophers and one famous poet of the Sung dynasty wrote to the effect that, when the southeast wind blows, the rainy season is at an end. Recent observations confirm this statement. The apparent paradox is explained by the fact that the rainfall in China is mostly cyclonic in origin and not orographic as in India; and that most of the precipitation is in the cold sector. It is necessary to have a northerly or north-east cold air-current to lift the south-east monsoon to sufficient height for it to yield its quota of moisture.’1 There is a tendency for depressions to form over south-west China during the summer months. They move slowly along the Yangtze valley and it is these which bring the heavy rain to that area. It was the passage of a series of seven cyclones in July which caused the disastrous floods in the Yangtze valley in 1931. The nature and course of these temperate cyclones has been examined and plotted by Sung Shio-Wang.1
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Fig. 11 Courses of cyclones
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Fig. 12 Tracks of typhoons



A further cause of rainfall is the typhoon or tropical cyclone which originates in the Pacific Ocean somewhere east of the Philippines. These typhoons move generally, but uncertainly, westward over the Philippines and north-west to the coast of south-east China. On an average there are eight typhoons a year, 80 per cent of which occur between July and November. They bring with them winds of over 100 m.p.h. and torrential rains, sometimes of over 20 in. in 24 hours. However, an examination of Hong Kong’s rainfall records reveals the curious fact that years of serious typhoons do not coincide with the years of heaviest rainfall. These disturbances bring with them havoc and disaster to the coastlands where they strike. Happily they die out rapidly as they penetrate inland and thus they have little effect on the mainland as a whole.
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Fig. 13 Percentage of annual precipitation: June to August



Perhaps more important to mankind than the amount of rain that falls is the reliance that can be placed on the regularity of its fall. Variability of the annual precipitation from the mean increases in China from south-east to north-west, that is, in inverse ratio to the amount that falls. The area with least rainfall, i.e. the north-west, has a variability from the mean of 30 per cent; consequently this is the region notorious for famine. Even in the much more reliable south there is considerable variation, although, on account of the greater rainfall, its effects are not so serious.
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Fig. 14 Percentage variability of annual precipitation



Farther north in the Yangtze valley the yearly variation is more marked, as these figures of Hankow show:1
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Climatic Regions

Although the amount of published meteorological data is very limited for so large a country, there are enough stations of sufficiently long standing to warrant an attempt to divide China into broad climatic regions. During the last ten years a large number of weather stations have been opened. It is to be hoped that, in due course, their records will be published, when a more accurate and more detailed division will be possible than heretofore. The following is a general regional division:
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Fig. 15 Climatic regions




I Hainan, South Kwangsi and South Kwangtung and the Western Half of Taiwan

This region has an essentially tropical climate. The long summers are hot and the relative humidity is high, but there is a cooler, drier winter season, which brings some relief. Frost is known only occasionally on the highlands. The average temperature for January is over 55°F. The annual rainfall is between 60 and 80 in. with a very marked summer maximum. There is a twelve month growing period.
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2 South China; North Kwangsi, North Kwangtung, Fukien and South Chekiang

This is a sub-tropical area. The summers are as hot as farther south and nearly as wet, but the winters are somewhat cooler. The coastal areas have a secondary maximum of rainfall in the early autumn, which is accounted for mainly by typhoons. The growing period is rather shorter, of about ten months. This is long enough for double cropping of rice but without a catch crop between, which is possible in 1.
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3 The Yangtze Basin Below the Gorges

This region has as hot a summer as 1. and 2. with a marked summer maximum of rainfall. Winters are much colder; heavy frost and some snow are brought with the bitter north winds which blow in January and February. The summers are oppressive, having both high temperature and high relative humidity. An unpleasant characteristic of the whole of the lower Yangtze basin is the consistent absence in summer of the evening breeze just when it would be most acceptable. The growing period is about nine months. Rice is grown in the south and central parts, but it faces competition by wheat and barley in the north.
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4 The Red Basin of Szechwan

This is a region with a unique climate. Situated in the heart of China as it is, one would expect it to have a climate of greater extremes than 3., but the reverse is the case. Chengtu, which is 1,000 miles inland from Shanghai, has an average minimum (January) temperature of 44°F. and an average maximum (July and August) temperature of 78°F. as compared with Shanghai, which has average temperatures of 38°F. and 80°F. for the same periods. The Red Basin is sheltered by the Tsinling and Ta Pa Shan from the bitter north winds and this accounts for the mild winter. The region is renowned for its humidity and mistiness. There is a Szechwan saying that ‘when the sun shines, the dogs bark’. Rainfall is usually gentler than farther east and is ample for the temperature at various seasons. In consequence, there is a growing period of eleven months. It is a most productive region, having a greater variety of agricultural products than any other part of China.
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5 The North China Plain

This also includes the peninsula of Shantung. Here the range of temperature between summer and winter is considerable, being at Peking 56°F. as compared with Hong Kong’s 22°F. Summers are as hot as, sometimes hotter than i. and 2., although not nearly as wet. Summer rains are often torrential and therefore of less value than they might be. Winters are long, cold and dry. The biting north and north-west winds descend on to the plain from the loess region and are often heavily dust-laden. The growing period here is not more than eight months.
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6 The Loess Region

As one moves north-west, so the continental nature of the climate becomes more marked. This is so in the Loess region. The range of average monthly temperature between summer and winter is, for most places, between 65° and 70°F. The winters are long and strong, bitter north-west winds sweep over the hills, whipping up heavy dust storms. There is a marked summer maximum of rainfall but it is sparse (10–15 in.), and what is worse, it is very variable and even more subject to cloudburst than 5. Hail storms can be very destructive. In years of drought the dust storms in summer are worse even than those of winter.

The sheltered valley of the Wei in this region is more favoured than the rest, having, as the graph of Sian shows, rather more rain and a more equable temperature.
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7 Inner Mongolia and Sinkiang

These areas have temperate desert or semi-desert climates. The whole region, which is a series of basins in the heart of a land-mass, is subject to great contrasts in temperature between summer (8o°-90°F.) and winter (5°-20°F.). There are also big diurnal ranges. Rainfall is very sparse and seldom more than 4–5 in. per annum on the lowlands, and moreover is very uncertain. This is an area of strong, often dust-laden winds.




[image: Images]





8 The Great Highland Plateau of Tibet

This forms a separate division. A great deal of it lies at over 14,000 ft. In consequence the density of the air is much less than on the lowlands. The air is dry and clear, with resulting rapid insolation and radiation. Both seasonal and diurnal ranges of temperature are great. Rainfall for most of the region is negligible. The south-east corner of Tibet in which Lhasa is situated and the only part for which any reliable meteorological statistics exist, shares the monsoon climate of north-east India, as the accompanying graph shows, and is in no way typical of the climate of the plateau.
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9 The Yunnan-Kweichow Plateau

This plateau is between 4,000 and 8,000 ft. in height. Its summer, in consequence, is not as hot as the regions 2. and 3. to the east. Its winter is not influenced by the out-flowing north winds from the continental high. There is a summer maximum of rainfall, which is ample for the latitude and temperature. The resulting climate is described, by those who have experienced it, as delightful and almost ideal. The deep north-south valleys of the headwaters of the Yangtze, Mekong and Salween, which lie to the west, however, are unhealthy and malaria-infested.
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10 The North-East or Manchuria

This region has an east coast continental type of climate. Temperatures increase in seasonal range the farther north-east one goes. As a result, the growing period is shorter in Heilungkiang than it is in Liaoning. Rainfall also decreases to the north-east but is everywhere adequate for the growth of wheat and kaoliang.
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Soils

While the rocks of a region are the original basic source of all soil, it is the climate of that region, which, in the long run, determines the nature of its soil, aided by the organic agents, the flora and the fauna, which are themselves both cause and effect, and aided also by the action of human beings.

It is estimated that only about one tenth of Chinese soil is residual and that 90 per cent has been transported either by wind—witness the great deposits of loess in Shensi and Shansi—or by water in the great alluvial plains of north China, the Yangtze and Si Kiang. There is little or no evidence of glacial transportation on any large scale—certainly nothing comparable to that of the North German Plain or Canada. Human beings in China throughout the centuries have been no mean transporters: terracing, carrying soil from field to field and from river bed to field.

Soil formation depends less on the method of its origin and the nature of the parent rock than on the type of climate to which it is exposed. Both temperature and rainfall play leading parts and therefore it is not surprising to find that there are marked differences between north and south China. The north, being both colder and drier, tends to form its soils mainly by mechanical action, i.e. by frost and exfoliation. Because the climate is cold, chemical action is weak and soil formation slow. Because it is dry, there is little leaching of the soil. Thus the soils of the north are generally slow to come to maturity but tend to retain their fertility for a much longer period than the lands of the south, where macro-climatic conditions are reversed. In tropical and sub-tropical regions, where temperatures are much higher and rainfall much heavier, chemical decomposition of the rocks is much quicker. Through the combination of these two, the higher temperature and heavier rainfall, granites of Kwangtung and Hong Kong break down remarkably quickly and to astonishing depths. The heavy rainfall causes rapid and severe leaching. Thus the soils of the south tend to come to maturity quickly but are liable to lose their fertility very rapidly. This difference between north and south, and particularly the ease with which the soils of the south lose their fertility, is of the highest importance in considering the planning of the economic development of the country. We therefore must look more fully into the subject.

Gourou, in his admirable little book, The Tropical World points out that ‘tropical soils are poorer and more fragile than those of temperate regions. Great care is needed in using them if their further impoverishment and destruction are to be avoided.’1 The luxuriant forests of the tropics and sub-tropics give the impression of great fertility. The use of migratory ladang cultivation of forest clearings in the tropics by primitive tribes and the fact that these clearings lose their fertility in about a couple of years is enough in itself to make us distrust such an impression. The fact is that these forests are just able to maintain a state of soil equilibrium. The leaf fall is just sufficient to maintain a supply of humus, and the leaf cover provides the very necessary protection of that humus against rapid destruction by the sun. Then, too, the forest cover helps to prevent rapid leaching and if this cover is removed the soil loses its fertility very rapidly. Any fertile soil met with in tropical or sub-tropical conditions will be found to be either one of recent origin, such as newly laid-down river or marine alluvium, or basic volcanic ash, or one which is receiving constant renewal by human action. The writer remembers vividly learning this lesson when he tried to demonstrate in Central China the superiority of the temperate western method of digging in manure over the local Chinese method of almost daily top feeding with very weak liquid night-soil. He found that his own plots maintained their fertility for only three or four months instead of the two years he had expected, while the top-fed plots continued to yield as long as the feeding was maintained. Manure, which in England would suffice for two or three years, may be leached away in a matter of months. The infertility of tropical and sub-tropical soils, unless constantly fed (as they are generally in south and central China) is reflected in the figures below:1

Average Yield of Rice per Acre 1926/27–1930/31

[image: Images]

As a result of the difference of climatic conditions between north and south, of the drier, cooler north and the wetter, hotter south, there is a two-fold major classification of soils. Generally speaking the soils north of the line of the Nanshan, Chinling (Tsinling) Shan, Funiu Shan are pedo-cals—calcium soils from which the lime has not been leached—whilst south of this line are the pedalfers from which the lime has been leached, leaving much iron and aluminium and increasing in acidity as the tropics are approached.


Pedocals

These can be given a wide five-fold division:

1. Desert soils, which are generally grey or yellow-grey in colour, are found in the north-west, Kansu, Inner Mongolia and Sinkiang. They are light in texture and liable to be blown away. It is probable that the loess farther east has been derived from this region. Generally the soil is thin, but given sufficient depth and adequate water supply by irrigation, it can be farmed. Considerable effort has been made to develop these soils in Sinkiang in the last decade. Great care has to be taken to meet the danger of alkali accumulation.


[image: Images]

Fig. 16 Soils



2. Lying roughly between the desert soils and the loess is a belt of chernozem, chestnut and black earths. These are light soils, developed in semi-arid areas and under natural grass. They are potentially very productive and have been a constant temptation to the Chinese colonist, luring him north-westward only to send him back once more after experiencing the short growing season and the variable rainfall. After a series of dry summers he can watch his fields, denuded of their natural grass cover by cultivation, whipped away eastward by the wind.

3. Covering an enormous area of Kansu, Shensi and Shansi is the famous loess of North China, by far the biggest deposit of its kind in the world. This fine, windborne soil has been transported from the desert soils and deposited in beds of thickness, varying from 100 to 250 ft., masking much of the former relief.1 The process is still going on. Being wind-borne, loess is generally unstratified and is laid down without the horizontal bedding planes of water-borne deposits. It is so fine a texture that it holds moisture easily, which is drawn to the surface by capillary attraction. A further characteristic is its vertical cleavage, giving steep, often sheer, valley sides. Given adequate water supply, loess is very fertile indeed. As we have seen, it is easy to work and it thus enabled Neolithic Man of China to move forward into the primitive agricultural stage.

4. Spread out over the whole of the North China Plain are the deep alluvial deposits of the Hwang-ho flood plain. An artesian well, bored to a depth of 2,840 ft. in 1936, revealed that the shells of the same small bivalved Lutraria and of small snails were present at the greatest depths as are present in the deposits being laid down today.

‘The sand in which they were discovered had once been the top layer of the Yellow River delta . . . The digging of this well demonstrated, as no previous excavation had done, how much the rock floor of this part of the Asiatic continent has sunk and what an immense load of silt and sand the Hwang-ho has carried down and spread over the sinking plain in order to keep the ancient home of the Chinese above sea level.’2

The alluvial soils are generally light in texture and easily worked. They are mainly yellow or grey in colour. This is by far the most productive of the calcium soils, having both sufficient supplies of mineral foods and an adequate and reasonably reliable rainfall. Consequently there is a very dense population over the whole area. The soil has been worked and worked again over the centuries and has been most carefully tended, fed and replenished by the farmer. It is in regions such as this that it is difficult to determine whether nature or man is the chief soil-maker.

5. Scattered widely over north China are patches of saline and alkaline soil. The most extensive of these are (i) a long strip along the coast of Kiangsu, (ii) a considerable area around the mouth of the Hwang-ho, and (iii) patches in the flood plain of the river itself, and along the northern side of the great bend of the river. All these areas are associated with a combination of poor drainage and aridity, where the rainfall is insufficient both to dissolve and carry away the salts in solution. Sodium chloride, sodium sulphate and sodium carbonate are all present, but happily the latter is not very prevalent. The present government is giving a good deal of thought to the reclamation of these saline areas.



Neutral Soils

6. Purple and Brown Forest Soils. Between the pedocals of the north and the pedalfers of the south lie, not unnaturally, soils which are neutral, i.e. where soil formation and leaching are approximately in balance. The purple and brown forest soils of the Red Basin of Szechwan come within this category. This is the land where ‘the dogs bark when the sun shines’, a land of mists and light rains, which do not cause rapid leaching. This balance between alkalinity and acidity is maintained in the higher lands of Honan, Hopei and Shantung, where purple forest soils also occur.



Pedalfers

Once south of the Tsinling-Fu Niu Shan line we are in the region of podzolic soils.

‘Podzolization is understood to be a process by which soils are first leached of their easily soluble components and then the iron and manganese family are preferentially mobilized from the upper horizon. Laterization is thought of as the opposite process. The silica is preferentially mobilized and the iron and aluminium accumulate in the surface horizon as a residual concentration.’1

1. Brown Podzolic Soils. This reddish-brown soil is distributed widely over the highlands surrounding the west, north and east sides of the Red Basin and over the mountainous areas of Hupeh, Hunan, Chekiang and Fukien. It is less severely leached than the soils farther south and is therefore less acid. Formerly under forest, much of this has been stripped, with the result that the hill slopes have been eroded and the rice-wheat lands of the plains covered with a sterile clay. Over-enthusiasm to increase cultivation in recent years has led to unwise development of these soils, which are better kept under forest.

2. Non-calcareous Alluvium. The flood plain of the Yangtze below the Gorges, i.e. from Ichang to the sea, is overlain with a thick cover of non-calcareous alluvium, as also is the greater part of the Hwai basin. These soils are largely neutral, being neither calcareous nor acidic and for the most part are exceedingly fertile and of good texture.

3. Yellow Podzolic Soils. The plateau lands of Yunnan and Kweichow are characterized by strongly podzolized yellow soils of many types, all of which are strongly acid. The highland valleys are reasonably fertile but require constant feeding. The hillslopes, like all the southern regions, are best kept as forest lands.

4. Old Red Earths. These are the preponderating soils of southern China. They are increasingly acidic as the Tropic of Cancer is approached, when a distinct tendency to become lateritic can be detected. The only true laterite in China is found in Hainan. However, over large areas of Kwang-tung and Kwangsi much of the hillsides are covered with a hard crust, an ‘iron pan’. This may be only a fraction of an inch in thickness, but it is highly resistant. This iron pan, so essential in the paddy field when it is found some 12 to 18 in. below the surface, is fatal to cultivation when it appears on the surface. Gourou describes it as a ‘pedological leprosy’. The Old Red Earths, like the Yellow Podzolic soils, are best left to their natural forest cover. The alluvial valley bottoms are cultivated, but because of heavy leaching they need constant feeding.



Soil Erosion

In view of his long attachment to the soil and his veneration for his ancestral lands, it is rather surprising to find how careless the Chinese peasant has been in preventing the loss of soil through erosion. Largely through ignorance he has ‘left undone those things which he ought to have done and done those which he ought not to have done’ and so imperilled the very thing on which his life depends. He has had a false sense of security. ‘Land is there. You can see it every day. Robbers cannot take it away. Thieves cannot steal it. Men die but land remains.’1 He has not been quick to recognize the many robbers, some of his own creation, that are ever ready to filch his land from him.

Soil erosion in all its forms can be found within Chinese borders, in some places to a disastrous extent. The sequence is the same no matter what the location. First the natural cover of the land is lost. The causes of this loss may be deforestation, unwise cultivation, overgrazing, cutting and burning off the grass and scrub, or desiccation from natural causes. Each and all these will lead to a loss of organic matter and with it the loss of structural stability. The valuable crumb structure breaks down, porosity is lost and the stage is set for rain to wash away the top soil by sheet and gully erosion or, in drier regions, for the wind to whip it away.

Of all the regions of China, the loess region is the most vulnerable since it is subject to the action of both rain and wind.
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