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CHAPTER VII

THE NORTH CHINA PLAIN

THE GIFT OF THE RIVERS


The North China Plain is the gift of the Huang He, or Yellow  River, and the other streams which flow out from northwestern China. Not long ago, as geologists measure time, this great plain was an arm of the sea whose waves beat against the Shanxi mountains. Shandong was then an island, and the fertile fields of the present plain were as yet unformed. Just as the Huang He today pours out its silt into the Yellow Sea, or Huang Hai, so it has for countless ages in the past. When the ancient Yellow Sea covered Hebei and Henan, the mouth of the Huang He was west of Kaifeng and there deposited its burden of sediment, washed down from the loess-covered bills of the west and from the distant mountains of Tibet. Gradually the delta grew. As one section of the shallow sea became filled, the mouth of the river shifted.


So great is the load, carried by these rivers from the western high​lands, and so flat is their course as they wander over this plain of their own building, that they are not able to carry all their burden to the sea and drop part of it abong the way. Thus the rivers, by continuously depositing their surplus load, build up their beds. In time, the channels become filled with sediment above the level of the surrounding land, and the courses of the rivers are deflected to the lower ground on either side. To prevent this, men have built great embankments to keep the rivers in their channels. As a result, newer and higher dikes are continually needed, but to no avail, for the river always wins in this one-sided contest. The silt, which nature intended to be spread over a wide area, is confined between artificial walls. The result is that many of the rivers flow on the tops of broad ridges rather than in normal valleys. Would that the dwellers of the North China Plain had heeded the sound advice of the great Li Bing, engineer of the irrigation system of the Chengdu plain in Sichuan, two thou​sand one hundred years ago: “Dig the channel deep, keep the dikes low”!


When man relaxes for a few years or becomes careless in his dike supervision, a flood is sure to break through with resulting disaster. Thousands of square miles have occasionally been flooded with little chance of drainage, and ‘millions have been drowned. Those who escape death by the waters die by famine or are at least impoverished and weakened by privation. No wonder that the Huang He, the most changeable of these rivers, is called “China’s sorrow.”


The Huang He has many times shifted its course, and its mouth has been first to the north and then to the south of the Shandong Peninsula. Prior to 1852 it entered the ocean south of Shandong, while today it flows to the north and reaches the sea 250 miles from its former outlet. These changes illustrate the manner in which the great plain has been formed. Throughout much of the plain the ele​vation is less than 200 ft., but in the region where the Huang He pours out from the mountains, so much sediment has been laid down that the elevation is considerably greater. Thus where the Peiping (Pekin)-Hankou Railway crosses the Huang He near Zhengzhou 400 miles from the sea, the river has an elevation of 400 ft.


But the North China Plain is not always a land of flood and famine. These same floods that bring a curse today have been a blessing in the past. To them belongs the credit for the broad fertile fields which for thirty or forty centuries have been the home of one of the world’s most industrious peasantry. Who can count the people who have lived on this soil? With a population of eighty million today, the total number who have come from its dust and thereto returned may have numbered a trillion souls.


Here is a rich and fertile land, a land of vast antiquity and romance, the scene of dynasty upon dynasty, one of the most intensely used regions of its size on earth. How does man live, how does he use the gifts of nature, what are his difficulties, and what of the future? All these are the problems of geography, for the task of this newest of sciences is to interpret the earth in terms of human use.

THE HUMAN PANORAMA


This vast plain teems with human activity. Everywhere people are busily at work in the fields. Man’s intimacy with nature is vividly portrayed by Count Keyserling.

“Never before have such impressive pictures of country life been unfolded before me as on this journey through inner China. Every inch of the soil is in cultivation, carefully manured, well and professionally tilled. . . . The villages, built of clay and sur​rounded by clay walls, have the effect of natural forms in this landscape: they hardly stand out against the brown background. And wherever I cast my eyes, I see the peasants at work, me​thodically, thoughtfdlly, contentedly. It is they who everywhere give life to the wide plain. The blue of their jerkins is as much part of the picture as the green of the tilled fields and the bright yellow of the dried-up river beds. One cannot even imagine this flat land devoid of the enlivening presence of these yellow human beings. And it represents at the same time one great cemetery of im​measurable vastness. There is hardly a plot of ground which does not carry numerous grave mounds; again and again the plow must piously wend its way between the tombstones. There is no other peasantry in the world which gives such an impression of absolute genuineness and of belonging so much to the soil. Here the whole of life and the whole of death takes place on the inherited ground. Man belongs to the soil, not the soil to man; it will never let its children go. However much they may increase in number, they remain upon it, wringing from Nature her scanty gifts by ever more assiduous labor; and when they are dead, they return in childlike confidence to what is to them the real womb of their mother. And there they continue to live forevermore. The Chinese peasant, like the prehistoric Greek, believes in the life of what seems dead to us. The soil exhales the spirit of his ancestors; it is they who repay his labor and’ who punish him for his omissions. Thus, the inherited fields are at the same time his history, his memory, his reminiscences; he can deny it as little as he can deny himself; for he is only part of it.”


Throughout the region there is a striking, unity in the cultural pattern. Details of agriculture may vary from community to com​munity, but one may travel for hundreds of miles and see only the same monotonous landscape. There are no mountains to relieve the flatness of the plain and the bankless rivers wander aimlessly. The levelness is relieved only by the ever-present grave mounds and farmsteads. The same pattern of tiny fields is repeated over and over again. A traveler by aeroplane would find little by which to guide his flight. The winding sandy river courses all look alike; so do the in​numerable villages.


The region is characteristically brownish yellow and dusty. Houses, walls, and even roofs are of the same mud as the fields. The famous dust storms, so well known in Peiping but typical of the whole region, mantle crops and people with their yellowness. Agricultural imple​ments and domestic utensils share this yellow dust; even the trees become yellow. The rivers, too, are yellow, as is the sea into which they flow. Even the tiles on the palace roofs in Peiping gleam with yellow, the Imperial color.


The North China Plain has been the meeting ground for many different races. During the historic period there are records of frequent invasions from Mongolia, Manchuria, and the west. Many times the “barbarians of the north” pushed into the rich agricultural plain from their nomadic lands behind the mountains. With each invasion there was a mixing of the races, and eventually the newcomers were assimilated by the Chinese.


Doubtless many of those invasions were associated with climatic changes in central Asia, for a shortage of rainfall in these arid regions may well have caused the nomadic inhabitants to press out into the somewhat moister borderlands. Preliminary studies suggest that there has been a rough correlation between variations of rainfall in central Asia and the invasions of China. For nearly half of the past fifteen hundred years of her history, China has been under Tartar dynasties. It has commonly been assumed that these conquests have been due to internal decay, but the fact has usually been overlooked that the decline of the purely Chinese dynasties has been associated with times of drought, famine, and other climatic misfortune. These same factors which have brought distress to the North China Plain have been the spur which have started the nomads toward the lands south of the Wall, which, though devastated, appeared attractive to the dwellers of parched deserts.


As a result of both famine and invasion, part of the Chinese have been forced to migrate southward, and in many cases it may have been the more vigorous elements which have gone. As a result, Ellsworth Huntington has suggested that the cycle of Cathay has con​sisted of, first, a period of dryness in Central Asia, followed by the invasions of nomadic warriors. These newcomers brought fresh blood and vigor; and, as a result of the mixture of these somewhat more virile races, there followed as the third stage a period of progress and expansion. Owing, however, to recurring dryness and the decadence of the ruling class, there followed a time of stagnation. This fourth phase brought on the fifth, namely, a period of decline.


The anthropological history of the North China Plain seems to have been marked by a supply of vigorous elements from the north, and a drain of the more ambitious members to the south. The Great Wall was constructed and renewed during times of distinctly Chinese dynasties in order to keep out the barbarians, but walls and armies have never successfully prevented these dramatic invasions. 


The present inhabitants of the North China Plain are the result of a complex racial history. Although weakened by migration and famine, they have been strengthened by a mixture of new blood and sustained by a stimulating climate. They are today taller, more vigorous, and hardier than the inhabitants of the South, who, more nearly than they. may represent the original Chinese. 


On this fruitful plain lives a multitude of people. The 1926 Post Office estimates, recomputed by xian, give a total of 80,979,025. This is an average of 647 people per square mile (250 per square kilometer).

BOUNDARIES


The North China Plain is one of the most clearly defined geo​graphic regions in Asia. On all sides the boundary is distinctly marked, except on the southeast where there is a gradual transition to the Yangzi Plain. To the east the plain is limited by the sea and elsewhere is sharply bounded by encircling mountains of old hard rocks which rise abruptly above the flat plain. A few isolated hills here and there extend beyond the mountain front, but in most places a single photograph can clearly show both mountain and plain.


On the northwest, the North China Plain begins at Shanhaiguan where the Great Wall commences its winding course from the Pacific to the edge of Tibet. Here the mountains almost meet the sea, and the plain is but a narrow strip of land five miles in width. Northward the plain continues to Manchuria and forms the principal avenue from the ancient home of the Manchus to historic China. Shanhaiguan is China’s Thermopylae, and on this narrow plain countless battles have been waged for thousands of years.


Southward from Shanhaiguan the boundary recedes from the coast and near Lwanchow turns west past the Eastern Tombs to the Peiping embayment. North of Peiping are two passes, Kupeikou leading to Jehol and the famous pass at Nankou through which have passed caravans to Mongolia, and under which in a tunnel now runs the Peiping-Suiyuan Railway. Near here at the edge of the plain are the Ming Tombs, while farther south are the Western Tombs, out​lying jewels in the beauty of Peiping.


Southward from Peiping the margin of the plain is west and generally within sight of the Peiping-Hankou Railway. The railway has taken advantage of the physiographic setting and has been built where it may receive both the agricultural products of the level land and the mineral resources of the near-by Shanxi mountains. Wise counsel located the railroad here, for these mountains to the west contain the richest deposits of coal in China. 


In the vicinity of the Huang He the plain extends westward along the left bank of the river to a point north of Luoyang where the boundary crosses the river and turns back to Zhengzhou. There is little level land south of the Huang He and west of Zhengzhou in contrast to the wide plain to the north. South of Zhengzhou the limits of the plain continue to be west of the Peiping-Hankou Railway but are irregular and ill defined. The hills are lower, and large areas of level land extend westward among them. One such area is southwest of Suzhou. The first hills east of the Peiping-Hankou Railway are at Kioshan, but the physiographie boundary keeps west of the railroad to near Huangshanpu. 


North of Sinyang the country becomes hilly and the railroad enters the Central Mountain Belt. The limits of the plain turn eastward some distance to the north of this city and follow along the edge of the Huaiyang Mountains which extend across Anhui. The southern margin of the alluvial area is along the valley of the Huai He, which topographically belongs with the dry millet and kaoliang region to the north. Due, however, to higher rainfall, more favorable tem​peratures, and different soils, a significant change takes place in land utilization. North of the river the soil is sandy and consists of the deposits of the ancient Huang He, laid down when it wandered to the sea south of Shandong. South of the Huai He the soil has been brought from the tree-clad hills of the Central Mountain Belt and is finer and contains more clay. As a result, the southern valley of the Hwai Ho is rice land and similar in all essential respects to the Yangzi Plain. For this reason the southern Huai Valley in Anhui and Jiangsu is excluded from the North China Plain, and the boundary is placed slightly north of the river. In northern Jiangsu the boundary passes through the shallow Hongzi Hu. The cities of Qinjiangpu and Huaian mark the limit of rice cultivation in Jiangsu, and the boundary extends from here eastward to the sea.


The province of Shandong is equally divided between plain and mountain. The mountains were once an island mass in the sea but have now been half surrounded by the advancing delta of the Huang He. In the center of the peninsula a depression extends nearly across the mountains and forms a natural opening for the railway from Qingdao to Jinan. This trough almost divides the mountains of Shandong into two sections, so that the North China Plain reaches to within a few miles of Qingdao. The boundary of the plain com​mences near Laichow in northeastern Shandong and extends south​ward in an irregular line nearly to Jiaozhou. Prom here it swings northwest and then west and lies just south of the railroad to Jinan. The Shandong railway, like the Peiping-Hankou, carries both coal and iron from the mountains and agricultural products of the plain.


Southwest from Jinan the boundary is near the Huang He as far as the Grand Canal, where the limits of the Plain turn to the southeast, past Qifu, the home of Confucius. The boundary con​tinues in this direction to near Yixian; eastward from here the plain fingers up into the mountains around Yizhou and reaches the sea just north of Haizhou.


The area of the North China Plain is 1925,078 sq. miles (324,036 sq. Km)

THE DEPENDENCE UPON SOIL AND WATER


The earth from which man has grown is not everywhere the same. The surface of the plain is a mixture of river-laid alluvium and wind-deposited loess, blown up from the flood plain and dry 5.14 and in part brought from the Loess Highlands. In some sections there are long stretches of sandy soil which mark the course of some ancient river. Elsewhere the soil may be saline, a product of the excessive evaporation. A white efllorescence of sodium chloride and sodium sulphate appears on mçty surface. when dry. In moat of the area the soil retain. a fertility which has not been entirely robbed by centuries of cultivation. Throughout the region and at all depths the soils are calcareous. Owing to the flatness of the area and the high water table, drainage is poor. This is especially true in certain low interstream basins.


The soil is more or less a constant, hut the weather Is not. Man lives on the earth, but his life depends even more on the atmosphere. With adequate rain, the land produces rich harvests; without it the Plain is a parched semidesert. Rainfall is the key to prosperity. Each village has its rain god, and tablets which are supposed to bring precipitation are found in many temples. 


The average precipitation for the entire region is but 521 mm. (21 in.), ranging from slightly more in the south to less in the north. This amount is not only precariously low but is subject to wide fluctuations, in both amount and time. Droughts in May and June are especially serious.


Too little rain means crop failure and famine, while excessive rain brings flood and also famine. Often the rainfall is so concentrated that the otherwise dry watercourses overflow and great shallow lakes develop in the interstream depressions. Since the land is so flat, drainage is slow and these water bodies may remain for months. For protection against such floods many farmhouses are built on mounds raised five to ten feet above the general level of the plain. The traveler during the winter may wonder at the presence of boats far from navigable waterways with not even a pond in sight. Should he return in the late summer of a flood year, he may see these same boats in use for harvesting crops partially submerged beneath a vast; though shallow, expanse of water.


Temperatures are influenced by the interior of the continent during the winter and by the ocean in the summer. In winter the cold winds from Central Asia bring no moisture but rather dry up the land, giving it a brown and parched appearance. The winters have tem​peratures down to 00F. (—180C.), with bitterly cold winds. The absence of clouds fortunately enables the sun to moderate the tem​perature somewhat. In the spring the wind changes and the southwest monsoon brings warm and moist air from the sea. With the arrival of summer and the June rains, vegetation springs up and the brown land becomes green. The countryside which had seemed deserted during the winter now teems with activity in the supremely important contest for food. 


Summer temperatures are high and almost every year the thermom​eter rises to 1000F. (380C.). The sun blazes down with a fierceness which only those born to the land can endure. Despite the extent of the North China Plain, the differencEs in temperature from one point to another are not marked. The south, especially in Jiangsu and Anhui, is somewhat warmer than the north in winter, but the summer conditions are quite uniform throughout the entire region.

AGRICULTURAL ACTIVITIES


Soil is the greatest resource of the North China Plain. Wherever conditions permit, the land is carefully tilled. Agricultural methods do not require the extreme amount of hand labor necessary in South China, although the intensity is high when compared with practices in Europe and America.


Mules, donkeys, and oxen are usually employed for plowing the larger fields, but vegetable gardens are often spaded by hand. All agricultural implements are made by local carpenters and black​smiths. The plows are small and inefficient and are of wood, except for a small iron tip which does not dig deeply into the soil. 


On account of the cold weather and low rainfall, little cultivation is possible during the winter. Winter wheat is raised in Shantung and south, but in Hopei agriculture is limited to one crop a year. “Three harvests in two years” is the way the Chinese describe the cropping practice. Irrigation is uncommon and most of the crops are grown on dry fields. Hand-operated wells provide water for vegetable gardens.


This fertile plain is a region of wide diversification in crops, as many as a dozen or more varieties being raised by a farmer during the year. This lessens the risk of crop failure, distributes work and income, and provides a varied diet. One-quarter to one-half of the land is sown to winter wheat in October, the amount being greater in the south. Barley and beans are also winter crops. Kaoliang is the leading spring-planted crop, amounting to about one-seventh of the area in most localities. Millet is slightly less important, although locally it may exceed kaoliang. Cotton and hemp are scattered widely. Summer cropping consists of corn, millet, soy beans—sometimes interplanted with either corn, kaoliang, or millet—sweet potatoes, peanuts, and sesame. Tobacco is locally important. Garden vegetables include Chinese cabbage, several kinds of beans, peas, carrots, and Irish potatoes. Fruits are limited and consist chiefly of hard pears, persimmons, and melons.


Estimates of cultivated laud collected by the former Pekin Ministry of Agriculture and Commerce give 27 mu (41/2 acres) of cultivated land per farm family within the limits of the geographic region. This may be compared with results of surveys in seven localities in Anhui, Hebei and Henan by J. Lossing Buck which average 47 mow, and the figures of the Nankin Directorate of Statistics for the provinces of Hebei, Shandong, and Henan which amount to 22 mow per farm household. Buck’s figures are undoubtedly more reliable but may not be completely representative of the entire region. Buck also finds that 81 per cent of the farmers in these localities own their farms.


The total area of cultivated land, including orchards, reported by the Ministry of Agriculture and Commerce is 317,997,806 mow, which equals 82,812 sq. miles. This is 66 per cent of the entire area. The remaining area comprises land which is used for villages, roads, and graves, or which is pasture or unfit for cultivation. Sandy soil and areas of alkali present problems for which there is no immediate solution, but the cultivated area might be somewhat increased by flood control and improved drainage.


If the population were smaller, a slight seasonal reduction in crop yield would not be serious—certainly not fatal. Here, however, man has crowded the land to the absolute limit. Good years yield no more food than needed, so that a small decrease brings real distress. Famine is recurrent, and scarcely a year passes without suffering in some area. When the rainfall is deficient throughout the region, a catastrophe follows. Precarious agriculture is thus one of the most striking charac​teristics of the North China Plain.

THE LIFE OF THE PEOPLE


Probably 90 per cent of the people of this region live in small villages or in the country and are directly dependent upon agriculture. These village groups, often no larger than a dozen houses, are so numerous that one is scarcely ever out of sight of two or three of them. Some families live in the open country, but even here the houses are usually grouped together. The average family includes four children and probably grandparents and relatives as well. Families of a dozen children are not at all uncommon.


The houses are built either of soft gray bricks poorly burnt with straw or, more frequently, of pounded earth or sun-dried cakes of mud. The roofs are often of mud laid upon kaoliang stalks, which in turn rest upon the wooden rafters that lie on the main beams. Because of the considerable weight which these beams support, they must be eight inches or a foot in diameter. Upright wooden supports are used to hold up the roof, so that it is independent of the earthen walls which might soften and collapse after a rain. The construction of Chinese houses thus resembles that of modern steel skyscrapers in that the visible walls bear none of the weight. House construction calls for a few heavy beams and numerous small branches for the rafters. Timber of these two dimensions is obtained by pollarding willow trees, that is, cutting back to the trunk to encourage the growth of small uniform branches. 


The wooden roof beams are the most expensive part of a house, and when a house is abandoned the wood is taken along. They likewise represent an investment which may be sold under the pressure of famine. The only other articles of wood are the removable double doors and the paper-covered lattice window frames. There is usually but little furniture; and a low brick bed, or kang, and a stove form the chief equipment. These kang are hollow and connect with the mud cook stove so that the smoke circulates through them and provides a warm platform during the winter.


The mud roofs crack during the hot, dry summer and the first rain trickles though in numberless rivulets. The traveler need not be disturbed, for after the roof has become thoroughly soaked, he will hear some one pounding around on the roof tamping or rolling down the mud, which thereafter remains water-tight.


Houses commonly face south, in order to take advantage of the warmth of the sun and to avoid the bitterly cold blasts of the winter which come from the northwest. Each house is surrounded by a courtyard with mud walls, at the sides of which are shelters for the farm animals and implements, There are no outside windows and but one gateway.


Standards of living are low. During the winter months, when there is little work in the fields, the diet is frequently just enough to keep life going, only two scant meals a day. During harvest time, when there is much to be done, three relatively good meals are eaten. The meals are much the same day after day and consist of boiled millet or kaoliang with a few vegetables, steamed bread or noodles made of wheat, and bean curd. Meat is a rare treat, in most cases being restricted to festival days or wedding feasts, except among the more wealthy families. Rice is also a luxury. Most of the food is raised on the farm, and purchases are usually limited to tea, salt, and cooking oil.


Despite these limited resources, the people lead a life which appears relatively happy. Their resources are few, but so are their wants. If the harvest has been good, they may visit a near-by market town and spend a few days visiting relatives or seeing the temple fair. Since it is seldom possible to cultivate the fields during the winter months, the farmers have much leisure time. At such seasons gossip becomes the chief occupation, and many hours are passed in telling and retelling some strange or curious event, or in discussing that most popular of subjects, the price of food.

CITIES OF THE PLAIN


The North China Plain is characterized by scattered settlement rather than urban concentrations. Several important cities are present, but they include only a small fraction of the total population. The most extensive estimates are those of the resident missionaries published in “The Christian Occupation of China.” Other figures are available from Arnold’s “China, a Commercial and Industrial Handbook,” the Maritime Customs, Father Richard’s “Comprehensive Geography of the Chinese Empire,” the Yearbook of the Sun Pao, a Shanghai newspaper, and scattered sources, some of which represent actual census enumerations. In this table and in those for subsequent regions, all cities over one hundred thousand for which figures are available are included together with smaller cities of special importance. Alternate names are given in parentheses.


Market village. with a few hundred houses, a dozen shops, and a temple or two dot the landscape in all directions. These hamlets are the economic centers of the Plain, and many farmers never journey beyond the circle of villages visible from their housetops.


The most interesting city of the region is Pekin, now known by one of its ancient names-—Peiping. The city owes its importance largely to political rather than to geographical factors. It lies in the midst of an agricultural plain with a position similar to that of scores of unimportant villages. Its chief locational significance is in its nearness to Nankou Pass, the principal gateway to Mongolia.


Peiping is really five cities in one. Within the great Tartar city with its magnificent 50-ft. walls are the Forbidden City of the Emperor, the Imperial City of his servants and retinue, and the Legation quarter, each with its own walls. Adjoining the Tartar city on the south is the Chinese city, also Walled. Seen from the towers which surmount the city gates, Peiping presents a picture of distinctive charm. Native residences, surrounded by trees, are one story, but rising above them are the yellow, green, and purple tiled roofs of palaces and temples. Broad straight avenues connect the principal gates, with narrow residential streets forming a network of winding lanes. Passing along these streets one sees nothing of the life which goes on within the walled courtyards. Stores, on the other hand, are open to the street.


When Eugene Chen was Minister of Foreign Affairs in Hankou during the Revolution of 1927, he boasted that six months after the Nationalists captured Peiping it would be a deserted and forgotten country village. That prophecy has not been realized, but the removal of the capital caused the closing of thousands of shops and brought acute distress. Peiping is fortunately a railroad focus of considerable importance, but these lines contribute equally to the port of Tianjin. The former capital has long been the cultural and educational center of China. Its art collections and magnificent palaces are unsurpassed and will continue to make Peiping the joy of travelers from all parts of the world. In the absence of political and commercial advantages, Peiping must depend largely upon its cultural attractions.


In contrast to the ancient city of Peiping, Tianjin is a modern commercial and industrial seaport. It is located on the Hai, or Bei He, 40 miles from the sea and is the leading port of the North China Plain. Its harbor is far from satisfactory; the river is narrow and winding and frequently becomes filled with mud. Millions of yuan have been spent for dredging, but in the course of a single season the river may become so silted that even the smallest ships cannot enter. To add to its difficulties, the river freezes in the winter and is kept open only by ice breakers. On account of Taku Bar across the mouth of the river, larger vessels are forced to anchor several miles out at sea and dis​charge their passengers and freight into lighters. Despite these dis​advantages, Tientsin has experienced a phenomenal growth and has a large future. Its hinterland consists not only of the northern half of this geographic region but also of the provinces of the northwest, much of Mongolia. and even distant Sinkiang.


The only natural harbor in Hebei is at Qinhuangdao. Its position, however, is a handicap, for it lies at the extreme corner of the Plain and involves too long a rail haul. It has been developed chiefly to care for the shipments of coal from the near-by Kailan mines.


The southern half of the North China Plain does not as yet have an important harbor; but with the development of harbor facilities near Haizhou at the end of the Long-Hai Railway, it is probable that this port will greatly increase in importance.


The North China Plain thus has three seaports: Tianjin, which will probably always remain the most important, Qinhuangdao, and Haizhou. None of these is in any respect first class. The best available harbor is at Qingdao, located just outside the Plain in the mountains of Shandong, but with easy access by railroad. Qingdao has the advan​tage of superior harbor facilities, but it has the disadvantage of being farther from the hinterland and therefore requiring a longer and more expensive rail haul.


The construction of railroads has increased the importance of a number of cities, especially those located at the intersection of two lines. On the Tianjin-Pukou Railway this growth is illustrated by Jinan, which is the junction for the railroad to Qingdao, and Suzhou, where this line meets the Long-Hai Railway.


Along the Peiping-Hankou Railway there are two other cities occupying similar positions, although as yet they are of much less significance. These are Shijiazhuang, where a narrow-gage railroad leads westward into the Shanxi Mountains, and Zhengzhou, where the Long-Hai Railway crosses the Peiping-Hankou Railway.


The North China Plain contains a large number of small cities and market towns, each one very much like all the rest, and having no particular geographic reasons for their location except the normal trade of the surrounding plain. A few of them, such as Kaifeng and Baoding stand out because of their political significance; but the rest are of importance only to those who live in their immediate vicinity.

TRANSPORTATION FACILITIES


Transportation is made relatively easy by the level character of the plain. There are neither hills nor valleys, and highways connect the various villages in response to the requirements of local trade. Roads are often merely the unguided accidents of travel, for they are seldom planned according to any definite system. Secondary roads are rarely on public land, and farmers sometimes do their best to make the section which crosses their property so undesirable that traffic will be forced to strike a path across a neighbor’s field, even though it be plowed or ready for harvest. In contrast to these local roads, a system of ancient and much traveled highways connects the principal cities of the region, focusing on Peiping.


In winter and spring these cartways are thick with dust, great clouds of which are raised by the passage of each cart or animal. In summer the roads, which often are slightly below the level of the surrounding fields, are deep in mud and are often impassable for days. Travel is rarely undertaken for pleasure. Since they have failed to construct lasting roads, it has well been pointed out that the Chinese have built indestructible carts. These springless two-wheeled vehicles, with narrow iron-studded tires which cut through mud and dust to the firmer ground beneath, are well adapted to the requirements of travel but are scarcely comfortable.


Passenger carts are small and, pulled by one animal. The transport of freight is chiefly by larger two-wheeled carts, pulled by from two to as many. as six or seven mules or donkeys. The hire of these carts averages one yuan a day for each animal. If the roads are neither too muddy nor too dusty, or if too much time is not wasted ferrying across the shallow rivers or in the noon-day siesta, they may travel as much as 25 miles a day. The amount which these carts can carry varies according to their size and the condition of the roads, but even under the most favorable circumstances the amount seldom exceeds a ton, so that the cost of transportation soon becomes pro​hibitively high.


Pack animals are also employed, and wheelbarrows enter into the competition. This region is preeminently the home of the wheelbarrow, on which amazingly bulky burdens may be transported. Both goods and passengers are carried, and small boys frequently assist their fathers by pulling with a rope in front of the squeaking barrow. When the wind is favorable, sails are sometimes fitted.


It is difficult to make comparisons of the relative costs of trans​portation by the different methods, as so many factors enter into consideration, but the following table suggests a fair average.


The North China Plain has many wandering rivers, but they are shallow and silt laden. Steamboat or launch traffic is rarely possible, and only small river junks can be used. The only artificial waterway of importance is the Grand Canal, built to bring the tribute rice from the Yangzi Valley to the court in Pekin. This famous highway is now silted up in a number of places or is dry during the winter season when the rains fail. In the vicinity of Tianjin the canal is considerably used; but here it has become an artificial river, receiving numerous tributaries which drain a large area to the west.


Within recent years many unpaved automobile roads have been built. The Plain is without resources of gravel, so that the roads are badly washed during the rains. Fortunately, both mud and labor arc cheap and they may easily be repaired. Where small streams are to be crossed, the old stone bridges built for the cart roads have often been utilized, and in many cases these native roads themselves are available, after a fashion, for automobiles.


For many years this region led all China with regard to railroads, but first place has now been taken by the Manchurian Plain. The Peiping-Hankou and the Tianjin-Pukou Railways are the two chief north and south lines and are connected by the Long-Hai and the Peiping-Liaoning Railways. All these roads carry an enormous traffic in agricultural materials. Under normal conditions they are among the most profitable railroads in the world and indicate the great potentialities of this region.

A LAND OF FAMINE


The curse of the North China Plain has been famine. Few years out of the last two thousand have passed without distress in some district, and many times it has been widespread and acute. Why should this be? With all its disadvantages, this region is still greatly favored by nature and should be the home of a prosperous and happy people. Instead of certainty and plenty, the gaunt specter of famine hovers over the land.


Too often the cause of famine has been political. During the fighting of recent years, army after army has swept across the region and stripped the countryside of supplies of food, carts, and animals. With such a situation, no climatic misfortune is necessary to bring starva​tion. In other cases, famines have been due to social and economic causes and may thus be prevented or lightened by better credit systems, improved transportation, and the like.


By far the largest number of famines have resulted from either too little water, as in droughts, or too much, as in floods. This is an area of great uncertainty in the rainfall. Long dry periods are some​times broken by torrential rains. The encircling hills have been denuded of their original forest cover and so do not hold back the run off. Man can probably do nothing to regulate rainfall, but it may be possible to control rivers and so prevent devastating floods. Further​more, irrigation and drainage can do something to increase the area of cultivated land and so insure a more regular supply of food. During the famine of 1921, geological studies by George B. Barbour of Yenching University revealed the possibility of deep wells in several small areas south of Peiping. and the digging of these well. has insured these districts from future famines in so far as a shortage of water is concerned.


It is not fair, however, to place the entire blame for famine upon nature. Man himself must assume a large responsibility. Despite climatic uncertainty, unfavorable years need not bring starvation if a surplus has been accumulated in earlier years of plenty. At present this is impossible, for the land is so crowded that no opportunity of saving exists Good harvests yield only enough for the teeming multitude who crowd the plain, and a year of subnormal crops finds them with no accumulated stores. Everything must then be sacrificed to buy food: farm animals, implements, land, clothes, and perchance even children—all must go. Without resources the people must migrate, receive help from the outside, or starve.


The elementary fact is simply this—the North China Plain appears to have too many people for safe and profitable existence. What would mean prosperity for a smaller population can mean only pre​carious living for 80 million. Better transportation, agricultural education, and river control may all make considerable contributions to their welfare but probably cannot do enough. With the present density of population and but little possible expansion in cultivable land, no increase in prosperity sufficient adequately to raise the stand​ard of living seems possible. The fundamental reason for famine in this region is overpopulation: there are plainly too many people for the land to support in safety. This is the fact of all facts for the North China Plain.

CHAPTER VIII

THE LOESS HIGHLANDS
THE TOPOGRAPHIC SETTING


The Loess Highlands form a unique region of loess-dad hills and barren mountains between the North China Plain and the deserts of Central Asia. Most of the area is thoroughly dissected so that human activities labor under the restriction of unfavorable land forms. Rainfall is so low that the only safe cultivation is in the valleys, and the hillsides are often bare or covered merely with short grass which withers after the summer rains. Most striking of the characteristics is the widespread occurrence of fine wind-blown loessial silt, more extensively developed here than anywhere else on Earth.


Within this geographic region are three types of topography: low-lying alluvial plains, rugged mountains, and bess plateaus cut into a maze of ravines. The chief areas of level land are the Datong plain in northern Shanxi, the valley of the Fen He south of Taiyuan, the Jiezhou plain in southern Shanxi, the Wei He Valley around Xi’an, and the plain south of Nanyang in southwestern Henan. These areas of level land in some ways resemble the North China Plain but are drier and not so flat. In most instances they appear to be down-faulted grabens. Provincial statistics for Shanxi show that less than 10 per cent of the land is level, and the average for the rest of the region is probably no higher.


Mountains rim the area on most sides, some of them within the Highlands, as the Taihang Shan in Shanxi, with others in adjoining regions. Both in Shanxi and Gansu there are peaks which exceed a mile and a half in height. The most notable ranges within the region are the Liuban Shan in Gansu and Wutai Shan in Shanxi. In general, the mountains are rounded, although many are characterized by steep slopes and narrow valleys. The total area occupied by mountains does not exceed a quarter of the region. Average elevations throughout the Highlands approach a mile, being higher in the west. The larger plains in Shanxi and Henan are but a thousand feet above sea level, while almost the entire province of Gansu is above 4,500 feet.


The largest part of the region is blanketed in a sea of yellow loess, beneath which is submerged the ancient topography and through which project the higher mountains. Exposures of bedrock are thus limited to these mountains and to small outcrops in those valley bottoms where streams have cut through the loess to the underlying rock formations.


The Loess Highlands include all of the province of Shanxi, large portions of Shenxi, Gansu, and Henan, together with smaller parts of Ningxia, Suiyuan, Chahar, and Hebei. The western and southern limits are formed by the Tibetan plateau and its offshoot the Qing​ling. Near Xi’an the boundary is sharp; elsewhere it is gradational, following the northern edge of the mountains. The western limit lies a short distance west of Lanzhou. On the north the region faces the Gobi, Ordos, and Alashan Deserts of Inner Mongolia. The boundary approximately coincides with the position of the Great Wall except in Suiyuan and Chahar, where it includes the region outside the Wall known as kou wei. Topography, loess distribution, and land utilization combine to mark the northern limits of the area. The best defined boundary is that to the east where the mountains give way abruptly to the North China Plain.


The area of the region is 202,516 sq. miles (524,654 sq. km.)

THE LOESS


Sprinkled over the countryside as though by a giant flour sifter, a veneer of fine wind-blown silt blankets over a hundred thousand square miles of the northwestern provinces. Although this formation is described by the German word löss, derived from deposits along the Rhine, it would not be unappropriate for these far more extensive accumulations to be known by their Chinese name of huang tu, or yellow earth. The material consists of a very fine silt, yellowish brown in color, so fine that when rubbed between the fingers it disappears into the pores of the skin without noticeable gritty material. The porosity exceeds 45 per cent, enabling loess to hold considerable moisture, while the fineness of the openings facilitates capillary action.


The thickness of the true wind-laid loess varies according to a number of factors, including the relief of the original terrain upon which it accumulated. Beneath the loess are clays and sands of different origin but somewhat similar properties, and it is the failure to dis​tinguish these earlier beds which has led to exaggerated estimates of the thickness of the loess, sometimes running to a thousand feet and more. The writer has traveled hundreds of miles across the heart of the loess country and has seen no measurable exposures which exceed 100 meters (330 ft.). No thicker deposits have been reliably reported, although they may exist in northern Shenxi.


Although deposits are present throughout the Highlands, the region south of the Ordos Desert is the loess land par excellence of the world. The loess reaches its greatest development in northern Shenxi and central Gansu, divided by the high Liuban Shan. No similar accumulations are present where ths Gobi itself abut on the Great Walt and it seems likely that the marked concentration south of the Ordos is rebated to unique conditions of origin in that area. The high Qingling Mountains abruptly mark the southern limits of the loess. Isolated areas are found along the Yangzi near Nankin, probably derived from the flood pbain of the river, and in Sichuan and southern Shenxi where it is possible that they may be rebated to glacial rock flour. 


The total loess-covered area as shown on the map, not counting the plains where it is mixed with alluvium, amounts to 119,090 sq. miles. The volume is estimated at 2,852 cu. miles. 


The wind-laid origin of China’s loess deposits has been recognized since the days of von Richtofen and Pumpelby. Similar deposits in Europe and North America are associated with glaciation, but there were no Pleistocene continental glaciers in Asia. Pumpelly has sug​gested that the material was derived from a widespread soil cover in Mongolia, developed under some more moist climate and removed with increasing aridity and wind work. The Gobi is now quite free from fine silts, and the widespread dust storms of North China are probably more local in origin. If Mongolia had been the original source of the material, it would seem natural that the accumulation should be more or less uniformly distributed around its margin. The marked concentration south of the Ordos, on the other hand, suggests an important secondary source of supply.


The recent physiographic history of the Ordos is tied up with the complex development of the Huang He. While final field evidence is backing, it appears probable that the river has recently deposited a considerable part of its muddy load in this area either in a vast bake or in subaerial fluviatile beds. In contrast to the rock-floored Gobi, the Ordos is covered with poorly consolidated sands and clays, which supply ideal material for wind attack. Under the northwest winds, the coarser sands are rolled along the surface and heaped into sand dunes. The finer silts are lifted into the air and hurdle the dunes, so that they come to rest in the grass lands south of the Great Wall. Here subsequent erosion has developed the unique topography of the bess country. 


One of the most striking features of the loess is the way in which it stands in nearly vertical walls, often several tens of feet in height. This property is due to a characteristic vertical cleavage and to the development of a surface cement which binds the otherwise loose grains. Loess contains a variety of soluble substances, As, ground water comes to the surface, it evaporates and leaves behind its chemical load which forms a binder around the fine grains. It is this process which hardens the surface and permits almost vertical cliffs to stand for years. Artificially cut surfaces, as, for example, those along modern motor roads where the evaporation cements have not had time to develop a crust, are more easily eroded by rain wash and do not have the property of remaining vertical as do natural surfaces of slower development. In so far as these unique qualities are the product of evaporation, they are not limited to the loess.


Many loess regions are almost impassable if one does not keep to the established roads. These roads form one of the distinctive features of the country. Each passing cart or pack animal stirs up the loess, which is so light that it easily rises in clouds. As a result of this continual removal of material plus the wash of rains, some of the roads or trails come to be veritable canyons, of a width just sufficient to permit the passage of one vehicle, and with almost perpendicular walls which rise overhead for as much as forty feet or more. Confined within such walls, the traveler may journey for miles with scarcely a glimpse of the surrounding countryside. When two carts meet, one of them must back up, and much time is wasted in the Inevitable dispute as to which it shall be.


The Loess is soft and easily cut so that excavations are readily made. The people have taken advantage of this fact, and great num​bers have carved their homes in loess banks. Cave dwellings are found everywhere. Such vaults are cool in summer and warm in winter, and owing to the shortage of wood for ordinary construction they form the typical home of those dwelling outside the level plains. Doors and window frames are fitted to the entrance, and passages within may lead to adjoining rooms. These houses are dug into the sides of vertical cliffs, above which often are cultivated fields. In some cases, chimneys have been cut from the caves to the fields above, so that one sees the curious phe​nomenon of smoke issuing at numerous points in the midst of a field of grain. No habitation is in sight; but if one peers over the near-by cliff, he will look down into a series of courtyards into which open the dwellings of the farmers whose fields the visitor is standing in. The land thus does double duty, with houses below and fields “upstairs.”


The peculiar properties of the loess have a significant bearing on the agricultural importance of the region. Loess provides an un​leached soil of exceptional fertility, on which crops may be raised year after year without fertilization. The resorting process of the wind continually renews the loess much as the floods of the Nile contribute to the famed fertility of Egypt. In addition, the ability to hold moisture makes possible the raising of crops despite the limited rainfall. If the Loess Highlands had a more favorable climate and were less dissected, they might be one of the finest agricultural lands in the world.

A CONTINENTAL CLIMATE


The climate of the Loess Highlands is a by-product of the nearness to the desert. Because of the distance from the sea, the summer monsoons have lost a considerable part of their rain-making capacity before reaching the northwestern provinces, and the outblowing winds of winter carry no moisture. There is also the modifying factor of altitude, especially in the west. 


The rainfall on the plains is normally about 380 mm. (15 in.). Coupled with this inadequate precipitation are the low humidity and excessive evaporation, which considerably reduce the agricultural value of the already scant rainfall. Normal agriculture is impossible in many sections, and during many years crops cannot be raised without either irrigation or special methods of cultivation whereby the soil moisture is conserved. In years of exceptional rainfall, hillside crops may mature, but drought is so common that little attempt is made to cultivate the drier sections. The larger plains of the eastern Highlands have sufficient moisture for a fair harvest, but in northern Shensi and in Kansu the rainfall is so low that hillsides remain parched and brown even in midsummer.


Approximately half the entire precipitation falls in July and August, with a little in June. The winters are dry, with occasional light falls of snow. This snow plays an important role, for it moistens the fields and makes spring planting possible.


The summer temperatures seldom rise above 32ºC  (90ºF) except in the plains. In Gansu, and in the mountains over five thousand feet, the maximum is seldom above 270C. (80ºF.). During the winter the Highlands are chilled by icy blasts from Mongolia, and the ther​mometer falls considerably below freezing.

DRY AGRICULTURE


Agriculture in the Loess Highlands is directed by soil and climate. This region shares with the North China Plain an uncertainty and irregularity of rainfall which all too often brings crop failure with its consequent famine. Since, however, the normal quantity of the rain​fall is smaller, there has not been the same inducement to intensive cultivation in this region, and the land is not so densely crowded. Loess furnishes a fertile soil of exceptional characteristics. Wherever present, there is the possibility of cultivation if only the rainfall is adequate. The loess partially makes up for the irregularity of rainfall by its ability to retain moisture for long periods. The water table is often well below the surface, but the porosity of the loess permits the water to rise by capillary attraction near enough to the surface for deep-rooted plants.


The most-favored agricultural sections are the plains in the east where conditions resemble those beyond the mountains on the North China Plain. Elsewhere, cultivation depends either upon irrigation or upon the water-retaining qualities of the loess. The streams on which the irrigated fields depend are usually small and intermittent. Since water sinks into the loess so easily, many of the streams appear at the surface only where the valleys have been cut through to the underlying bedrock. The valley bottoms are usually narrow, and the strips of irrigated land vary from a few hundred yards in width down to narrow shelves of sediment left by the stream during some former flood and likely to be washed away before a crop may be harvested. No attempt is made to irrigate the hillsides or uplands.


In the vicinity of Zhongwei and Ningxia in the new province of Ningxia, the water of the Huang He is led into canals which resemble small rivers, and large areas have been transformed from semidesert to green oases. The canals around Ningxia are two thousand years old and represent engineering feats of considerable skill. Two important irrigation projects were completed in 1932 by the China International Famine Relief Commission, one at Saratsi in Suiyuan, where water from the Huang is distributed to two million mu, and the other in the Wei-Bei district 40 miles northwest of Xi’an which utilizes the Jing He. These irrigated fields along the Huang He and the similar, though much smaller, tracts in other sections, represent not more than 2 or 3 per cent of the entire area.


The major part of the agricultural production is raised on the unirrigated loess fields. Where these are in the plains, cultivation is easy, for the soil is light and easy to till. Much of the bess country, however, is hilly, often with slopes too steep for cultivation. In many districts, the steeper hillsides have been cut down to form sloping terraces, so that plowing is practical. Even with this rude terracing, some fields arc unbelievably steep. In one case, the writer has meas​ured a field where the slope was 38º, along which a farmer was precariously guiding a plow. At each step it seemed as lithe ox would ‘lip and fall into the valley below. Clods of earth were rolling down the slope, and the field was badly washed by the rain.


The principal food crops are wheat, millet, and kaoliang. All these are adapted to dry conditions, and generations of practical experience have led the farmers to select the most drought-resisting varieties. The lateness of the rains is a special problem, for they may not fall until July, after which there is scarcely time for crops to ripen before winter sets in. Wheat sometimes grows no more than a foot or two high.


The agricultural statistics for Shanxi are among the most reliable in the country. According to these returns, the percentage of crop areas are as follows: millet, 43 per cent; kaoliang, 16 per cent; and wheat, 14 per cent. The figures for Gansu, Shenxi, and Henan are somewhat less accurate but nevertheless indicate the relative impor​tance of the various products. These provinces practically reverse the figures for millet and wheat, with the latter occupying from 45 to 60 per cent of the total crop area. Throughout the region, these three staple grains take up three-fourths of the entire cultivated land and so form the chief food of. the people. The wheat is of excellent quality and is made up into baked or steamed breads or eaten in the form of mian, or noodles. The other grains are commonly boiled.


In addition to these grains, a variety of vegetables and fruits are produced. These are especially fine in Gansu, where the altitude makes possible the growth of many products raised in the United States and Europe. Apricots, peaches, and melons are the best fruits, while the list of vegetables includes both sweet and Irish potatoes, carrots, onions, cabbages, and string beans. This assortment is hardly typical of the entire region, however, for away from the favored valleys the food of the common people is poor and lacking in variety. There are few places in China where the traveler will find more miserable meals. Day after day the fare consists merely of boiled millet or noodles and cakes of unleavened bread.


The isolation of the western portion of the loess Highlands makes it difficult for the inhabitants to export staple crops to the more populous part of China. Most products which they might raise are too bulky to pay for shipment by pack animals or carts. In order to have a marketable crop, it is necessary to produce something which combines high value with small weight. Mountaineers the world over face this difficulty and not infrequently violate the laws made by the people of the plains. In the Appalachian Mountains of the United States some of the farmers raise corn and illegally convert it into “moonshine” whiskey which is cheaper to transport and easy to conceal. In Shensi and Kansu opium is the principal product which can be sold at a distance for a profit. No other crop has such high value in easily transported form or is in such demand. In many dis​tricts, two-thirds of the irrigated valley bottoms are devoted to raising opium poppy. By thus replacing food crops, opium has contributed to famine conditions. The solution for the problem of opium lies not in merely passing prohibitory laws or in collecting fines, but in recog​nizing the geographic background of the area and in remedying the situation through the construction of improved transportation facilities and in the discovery of other profitable crops.


In addition to opium, two products other than foods are raised as cash crops, namely, cotton and tobacco. Cotton has been cultivated in China since the twelfth century, previous to which time it came from Turkestan. From Central Asia the cultivation of cotton gradually spread into China by way of Gansu and Shenxi. At present, cotton is extensively grown in the valley of the Wei He near Xi’ian but is nearly all consumed locally. Other important areas are in Shanxi and Henan. The tensile strength is good, but the staple is coarse and short.


Gansu is famous for its water-pipe tobacco which is raised near Lanzhou, and also farther west around Ganzhou. This tobacco is prepared in Lanzhou and hauled by cart to the end of the Long-Hai Railway and from there distributed to all parts of China. This particu​lar tobacco is so highly prized that it is even exported to the Chinese of Singapore.


When Marco Polo traveled through Shanxi nearly seven centuries ago, he made repeated mention of the flourishing silk industry and named many districts where it was produced. This industry has almost disappeared today and is continued only in a few centers. The loess Highlands are too cold and dry for mulberry, so that the silkworms are fed on oak leaves.


The total area of cultivated land amounts to 135,833,402 mu (922,688,900 acres). This represents 17 per cent of the entire region. The area of cultivated land per person amounts to 3.1 mow, and there is a density of 1,242 people per square mile of cultivated land.

RACIAL DIVERSITY


The Loess Highlands have a most interesting historical background. The valley of the Wei He around Xi’ian is known as the cradle of Chinese civilization, and much of the early history of the country was enacted here. Farther west, in the vicinity of Lanzhou, still earlier traces of culture have been found. It is sometimes supposed that the Chinese migrated to China from Central Asia by way of the Loess Highlands. Whether this be proved or not, this region has been the gateway through which have come repeated invasions from the north and west. Here was the home of the great Qin Shihuangdi, who conquered North China and united the various sections of the Great Wall more than twenty centuries ago. This region was several times attacked by Genghis Khan, and later there were several invasions from Tibet.


This is the only region in China where the five races represented on the old five-striped flag are found. There are Mongolians living in the north and Tibetans in the west, while several cities contain colonies of Manchus who formerly were stationed as garrisons under the Manchu empire. Chinese, of course, constitute the bulk of the popu​lation; but in Gansu there are large districts inhabited almost entirely by Mohammedans. These people are not merely Chinese with a different religion. Although they speak the Chinese language and wear practically the same dress, they represent in origin a distinct race. These Mohammedans came to China in the ninth century from Turkestan and Persia and now number about five million in the whole country. They are scattered in all the provinces, with the largest number, about two million, in Gansu.


There is much enmity between tbe Mohammedans and the Chinese. In many cities, although not in those mentioned above, no Moham​medan is allowed to live within the walls. Since they represent a large part of the population. the suburbs are frequently more extensive than the city proper.


In 1861 a disastrous rebellion broke out which was not completely suppressed until 1878. Both Gansu and Shenxi were fearfully devas​tated, and the loss of life was estimated to exceed ten million people. Many sections have not yet recovered from its effects. The bitterness still persists, and a smaller rebellion in 1928, complicated with political situations, is reported to have caused the death of nearly two hundred thousand in Gansu.


The population of the Loess Highlands is till further varied by the presence of numerous aborigines who dwell in more isolated mountains of the west.


According to the Post office estimates of 1926, the total population of the region is 48,9928,104, the largest part of whom live in the plains and valley bottoms. This is an average of 211 per square mile (83 per square kilometer). Many of the cities owe their importance to a strategic location with respect to through trade rather than to the demands of their immediate vicinity. 

A LAND OF EARTHQUAKES


The Loess Highlands is one of the most active earthquake zones in southeastern Asia. On Dec. 16, 1920, a violent earthquake shook eastern Gansu, causing one of the greatest disasters of modern times. This shock occurred in the heart of the loess country and caused great areas of hillside loess to slide down into the valley bottoms, where the avalanches buried whole villages. This slipping of the land was so extensive that it has well been said that “the mountains walked.” From one hilltop the writer has counted forty of these great landslides, each of which were several hundred yards wide and from half a mile to two or three miles long. Since the people of this vicinity live in caves in the loess and the quake occurred at night, the loss of life was exceptionally high. According to records collected by the local magis​trates, 78 out of 100 people were killed, and the loss of life reached the appalling figure of 246,000.


Historical records show that several areas in the loess Highlands have experienced very severe earthquakes, notably in the vicinities of Ningxia and Xi’an. The greatest catastrophe ever recorded in all human history took place in 1556, when an exceptionally severe earthquake occurred in the Valley of the Wei He near Xi’an. At this time 800,000 people in Shenxi, Shanxi, and Henan are said to have lost their lives.

THE PRINCIPAL HIGHWAYS


The loess Highlands are characterized by isolation. On account of topography, communications are difficult and the region has but little contact with the outside world. Railways and motor roads tap the eastern portion of the region, but elsewhere travel is by carts or pack animals. Modern methods of transportation will transform the eco​nomic life of the region.


The principal cart roads form parts of the old imperial highways, the chief of which led from Peiping to Xinjiang by way of Xi’an. This famous road enters the boess Highlands to the west of Chengting in Hebei and leads westward across the mountains to the basin of Taiyuan. Here it turns southward along the valley of the Fen He to the Huang he at Dongguan, the gateway of central Asia, where important roads lead eastward to the ancient capitals of Luoyang and Kaifeng and westward to the even more famous capital of Xi’an, or Chang’an. Just west of Xi’an the road divides, one branch leading to Sichuan and the other continuing northwest to Lanzhou. The former is only a mule trail, but over the latter there is a continual stream of two-wheeled carts. The other principal highway in the boess Highlands which is suitable for cart traffic beads from Nankou Pass to Zhangjiakou or Kalgan, and west to Datong.


Throughout most of the region, transportation is by pack animals over narrow trails which wind among the mountains or the loess ravines. Coolie carriers and sedan chairs are rarely employed, and wheelbarrows are never used for long distances.


Within recent years several hundred miles of automobile roads have teen constructed, and in the absence of railways these roads
will greatly assist in the development of commerce and the ppread of modern ideas. The greatest length is in Shanxi, where some of the first roads were built by the American Red Cross and other famine​relief organizations so that grain might be brought to stricken areas.


Regular buses operate the length of Shanxi from Datong to Dongguan. There are also branch roads to the east and west of the province. Another automobile road extends from the end of the Long-Hai Railway to Xi’an, and it is now possible for cars to reach Lanzhou, the capital of Gansu. Lanzhou is also connected by a road around the Huang He through Ningxia to the end of the Peiping-Suiyuan Railway. This road is poorly constructed and is not in com​mercial use.


Three railroads penetrate the loess Highlands. One of these is the Peiping-Suiyuan Railway which passes through Kalgan, Datong.

BURIED WEALTH


Northwest China contains the richest natural resources of the entire country. Probably no section in all Asia has similar buried wealth. Iron and other metals are present in some quantity, but it is coal which forms the greatest resource. Shanxi is particularly fortunate in this respect, for it contains nearly half the entire estimated reserves of China. It occupies a position in China corresponding to that of Pennsylvania or the Ruhr. The quality is excellent and the ratio of anthracite to bituminous is much higher than in most countries. There is a small production of petroleum in Shenxi, but no commercial deposits have teen discovered.


The development of these buried treasures will revolutionize the economic life of the area. In place of the poverty which today characterizes so many of the people dwelling above this buried wealth, which is as yet unknown to them, there is the prospect of a vast material development. Poor transportation may retard exploitation, but the time will surely come when this area will assume a vital impor​tance in the industrial life of the Far East.


At present, modern coal mining is largely confined to the eastern margin of the region, where railroads make possible the importation of machinery and the export of coal. There are several mines along both the Peiping-Suiyuan and the Cheng-Tai Railways. Innumerable native mines, often of the most primitive character, supplement the production.

THE TRAGEDY OF THE FORESTS

 
Much of the Highlands, except perhaps the desert margins, appears to have once been covered with a continuous forest. The only traces remaining today are in the higher and more inaccessible mountains, and in protected temple courtyards and monasteries. Trees will grow in all sections if given a chance, and the traveler is seldom out of sight of at least one or two. Many farmhouses have a few trees, and most of the roads in gansu are lined with magnificent willows and poplars.


Hillsides are characteristically bare and treeless, more so than in any other section inside the Great Wall. Timber is expensive, and only the barest minimum is available. Its use is restricted to roof beams, simple farm implements, and coffins. Benches, beds, and tables are made of mud. The development of mining will be seriously handi​capped by the scarcity of timbers.


The wanton cutting of the forests has brought another series of misfortunes, apart from the shortage of wood. The removal of the protecting vegetation bas permitted erosion to wash soil from steep mountain sides, and to cut deep gullies in the soft loess barge areas have thus been rendered unfit for cultivation, and the rapid run-off from the bare ground has caused disastrous floods.


In those districts where the forests escaped cutting in ancient times, they are being destroyed at present in order to make the land available for cultivation. On steep slopes, only three to five harvests can be obtained before the fields are so badly washed that further cultivation is impossible. The destruction of the forest cover on steeply inclined hillsides is thus a misfortune of the first magnitude. Not only is the raising of crops limited to a few seasons, but the soil is washed down into the valley bottoms where it covers the fertile fields and makes them entirely unfit for agricultural use. Five years of this process is sufficient to transform a beautiful valley with its prosperous life along a permanent stream, fed from tree-clad hills, into a land of desolation and poverty.


But this is not all. The change in the surface cover probably changes the concentration of the rainfall. In place of gentle showers, the rapid heating of the bare ground produces powerful convection currents so that the rain falls in torrents. Erosion is thus greatly increased. It is sometimes popularly supposed that the cutting of the forests in North China has reduced the rainfall. There is no direct proof of this statement, but it is quite possible, however, that the rainfall is now more concentrated and falls in more sudden showers. Lowdermilk summarizes his studies of run-off and forestation by saying:

“The ultimate result of the cultivation of slope lands in Shansi over wide extent and over several centuries of time is thus con​cluded to have increased the aggregate discharge of the streams. Such increase in run-off has ipso facto reduced the evaporation opportunity within the region affected and has thereby reduced the average amount of precipitation which north China formerly enjoyed.”


The reforestation of the loess Highlands will be a slow and difficult process. It will not be sufficient merely to plant a few million trees, or even to prohibit the cutting of brush for fuel. Erosion must be checked and centuries must pass before the lost soil can be replaced through normal weathering. All the resources of scientific control and government aid will be needed. Here is a problem which will test the foresight and ability of the Chinese race.

