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. !•. THE NATURAL GEOGRAPHY OP THE CHI-LIEN SHAM 

Pages 399-402 • Wei Wen-tse and 
>-■' ■■••■■■:•  Huang Ta-hsin 

, '., The Chi-lien Shan mountain area is located in the "border region 
between Kansu and Tsinghai provinces, which is composed of a. number of 
parallel high mountains and horizontal valleys. It starts at Qhin-shan- 
kuo (sea level 3,519 meters) at #4Ö18« east latitude in the west* where 
it is linked together with A-erh-chin-shan, and ends at Sung-shan. 
(sea level 2,668 meters) at the eastern end of Wu-hsiao-ling at 
103°301 east latitude in the east. The total'length of the mountain^ 
area is 900 kilometers. Si its northern part is the large Nan-shan 
corridor, which includes Nan-shan in Tsinghai Province and Ha-mei-erh- 
shan in the neighborhood of Ta-tsai*tah. The; width of the corridor 
is some 300 kilometers. The southern "border of the corridor extends 
from Te-ling-ha, Cha-ka to Kuei-te in Tsinghai Province. The total 
land area of the corridor is more than 100,000 square kilometers. In 
the mountain area there are low valleys with sea levels of 2,000- , 
4,000 meters as well as high peaks with sea levels of 4,000-6,000 
meters. It has plain valley lands, deep valleys, large inland lakes 
such as Tsinghai and Ke-Ia-hü, a large number of glaciers, many well- 
known inland rivers and the large tributaries of Yellow River such as 
Huang-shui and Ta-tüng-hö. Its climate is a sort of transitional one 
between the East Asian Monsoon climate and inland arid climate. 

The Chi-iieh-shari is also called by us as Wen-po-shan (Mountain 
of Numerous Treasuries) because it Contains very rich natural resources. 
Its mineral resources include iron, manganese, nickel, gold, silver, 
gas, coal,' petroleum, and salt. It also has endless forests and water 
resources for generating power. It has large grazing lands for ^ 
several million head of animals. Numerous wild beasts are found in the 
mountain area. All people who have taken trips to Chi-lien-shan not 
only marvel at its rich natural resources but also feel proud for the 
people in the northwestern part of thö Motherland. 

A. Topography 

The fomtion movement of Chi-lien-shan started in the Caledonian 
Era, folded back in the variscian Era and finally became a high 
mountain after the Yen-shan and Himalayan Movements. During the 
Variscian period, it was infiltrated by neutral and acid eruptive 
rocks; the rock beds formed before the Devonian period were turned 
into the well-known Nan-shan deformed rocks $ and the structural gaps 
have become more developed, making it one of the areas with more 
radical structural movement at the present. On the northern slope 
of the mountain, there are many fault beds which were formed from the 
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old structural lines.   Earthquakes are quite^ fre<iuent in the mountain 
Si   ^nScent>ars, severe earthquakes had occurred in Sh^tan, 
TXl^oZl Leas'.   The earthquakes occurring in Chi-lxen.shan 
.-n» «■? eighth or ninith grade but are rapidly upgrading. 

?S mountain Sreaf of Chi-lien are formed by many paralleled 
The mouVxat".a;^°f(, ihave been developed in the mountain areas. 

Interrupted by beaches formed by the sands and pebbles from the 
%tZ  Ihe river runs into curves and forms many swamps, where the 
'SSt^dlJS/2 drained off.   The terrace lands on the northern 
SdTS Se river valley were formed by proluvia and those^n the 
sSher/side were formed.by the sedentary Wj£? Ä* *gled 
wider than those on the northern side and has an etched hill callea 
Se «Wu-S-shan» (Five Hills).   Nan-shan^extends from ^SJ* |* 
west to form the Ya-ma Shan (Wild Horse Mf^af >;.p^°k^*nes elevation movement, the valleys are also deeper, the well-known ones 
inching the »Wuian^ta-wu-kou» and the "Wu-ko-shan-kuo."   ^he* 
to thHfuth arä the So-li-ho Valley and the So-li-nan-shan.    la fact, 
S^StnaSaTis the highest, widest and longest mountain area to 
^nw flhflT,     The Ha-la-hu basin in the southern side of bo-n-nan- 
2Ä?£   *^i« of 4,100 »^ isj» Hig-t ~* 
hasin -la Chi-lien-shan.   Still further to the south, the topograpny 
tal^Ä % STÄ? eaÄain area is *«* 
„ainly *'sectary deposiX ■«>&*#£#£«£% and *ud *,oh 
in turn, are ooverea hy frozen layers on top£ »^»^l°*i3t9 
oniian zone and a snow gathering zone,    lhe glacier snow uo*" 
when the election reaies 4,500 meter*.   The corries above ^is    . 
elevation are mostly filled UP by the modern «^^J^0«^""8 

on the sunny slope of each mountain area are quite different,    ifce 
pledSn^gene^]^ formed by proluvia and dilüvia "£Jgj^ 
sediments anlgeomorphology of sands and mud ar^not WgJ^*^ 
The ice eolian zone is still commonly found, howevör.    Glaciers ana 
snow are seldom found on the sunny slope. **W+h*i 

U The eastern part of Chi-lien-shan is somewhat lower ^f* 
„oq+ern ^^t.    The former also has fewer parallel valleys.   There is a 
Xr!eTof^ hSls aSSdChang-i and Shan-tan in the jPfbexn.-.lgt, 
wScfare formed by the old rock beds.    These old rock beds have been 
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out by the river flow into numerous isolated hills such as the       , 
Yu-mu-shan (sea level 3,400 meters), Niu-mo-shan (sea level 3,300 m^ers) 
and Wu-tang-shan, etc. The high corridor Wan-shan is an erosioh 
folding mountain, which is huge and has complicated topography and is 
cus through by several rivers, including the Li-yuan Ho, Chattg-kan Ho, 
Su-yao Ho, to form valleys through which people enter the mountain _ 
area. Where the mountain is cut through by Hei Ho, there are formed 
the "nine large slopes» known for their sharpness. These slopes have 
preserved certain virgin forests and are ideal sites for building^ 
electric generating stations to irrigate the terrace lands. Farther 
to the south is the. horizontal valley of Hei Ho, which, is narrower? its 
average width is between 1 and 2 kilometers. There, are three levels 
of terrace land along the river and the river valleys are sometimes 
wide and sometimes narrow mixed with a series of small basins like 
stringed-beads. Because they are not too high (for instance, the 
elevation in Huang-chuang-tsu is 2,600 meters), these terrace lands 
could be developed into irrigated farmlands. Still farther to the 
south is Tu-lai-nan-shan which is even wider and more level than the 
main range in its north. .La the south of Tu-lai-nan^shan are the_ 
Ta-pan Shan, the Ts.ir.ghai Lake basin and the Tsinghai-nan-shan. The 
height of the eastern section of Chi-lien-shan is mostly less than 
5,000 meters with fewer glaciers. But because of more rainfall, the 
river waterflow is much larger. Erosioh is serious along this 
section and a number of mineral beds are exposed. 

B. Climate   . . 

Because Chi-lien-shan is located in the west wind zone at the 
middle latitude and because the elevation is generally higher than 
3,000 meters, the climate in the mountain area is greatly affected by 
the movement of the west wind. Although the area is situated in the 
nation's inland, it is close to the western side of the Middle Asia 
low pressure center in the summer and therefore the eastern part of the 
area could be reached by. the ©onsoon. The corridor on the west bank 
of the fiver is the channel through which the cold wage hits the area 
from the northwest in the winter. Being affected by the corridor 
topography, the cold wave moves rapidly along the gaps in Chi-lien-shan 
(including the river valleys in Tang-ho, So-li-ho, Hei Ho and 
Pan-tao-kuo) and hits the inland horizontal valleys in the mountain 
areas.' The cold wave is usually accompanied by small amounts of snow 
and rainfall. But between the cold waves, the low pressure trough 
often brings mild weather from Tibet to Chi-lien-shan area. After 
March, the temperature increases more rapidly? however due to the 
instability of the air, windstorms, sandstorms, and duststorms often 
hit the area. The eastern part of the mountain area is more 
significantly affected by the monsoon which results in more rainfall. 
The rainfall in the mountain area is also affected by the degrees of 
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elevation and *y the cold waves in the summer. On the other and, the 
noltSrfside i the mountain area is oft en hit^y the^°^^^er 

wind which causes damage to agricultural production. *2^ toSSia 
S mountain .area is; affected hy the rising high pressure from Mongolia 

which results in more clear days.  ' '*„«4W^ vv -i+e, 
The temperature in the Chi-lien-shan area is characterized by its 

variation and'by the differences between the sunny and shady slopes. 
T^ Smpera^urfchanges with elevation and the ^^f^ 
variation decreases aselevation increases. For+^

st^'.^n™* 
Chi-lien-shan weather station which is; located at.^^ation of 

2,240'metas, the average annual temperature is 5.6 0 ana V*_r    ^ 
annu5^temP;rature variation is 27.0° C The average te mper at we in 
S-chuang-tsu which has an elevation of 2,600 meters, ^ 3.2 C and 
SHnnuSmperature variation is 23.5°.0. It is worthwhlie to ;, 
note that.Huanl-chuang-tsu which is located at 38° «orth^latitude ^ 

has the sameaverage annual temperature as f^^^^^ f3 

45045t north latitude. However, the climate of £h\?ome* lSJJ°* ff^ 
favorable to ^agricultural production as that of Harbin. ^"^ 
that the latitude of Chi-lien-shan is lower than that of Harbin and 
therefore its.daylight isnot as long as Harbin's in the summer._The 
summer temperature in Chi-lien-shan is also not as high as^that in 
Harbin (the average monthly temperature in July.in Harbin is 23.4 ^ 
as against 14.8° C in Huang-chuang-tsu. (The difference is 8.6 C.) 
In Harbin there are 5 months each year when the average monthly _ 
temperature is higher than 100 C, as against 4 months in Huang-chuang- 
tsu. Under general conditions, agricultural production ^ the 
valleys in Chi-lien-shan is not too low but it is easily damaged by 
cold waves and sudden frosts. Located along the upperstrearn of 
Hei Ho, Huang-chuähg-tsü produces surplus food year after year. _But 
in the fall of 1956, the crops were seriously damaged by tne eariy 
oaf waves and frosts. Therefore, it will be necessary to improve the 
frcsi, forecast methods and frost prevention measures in the area, AI 
the same time, the planting of early ripening and cold resistant . 
varieties should be promoted? the residents should be encouraged to 
store surplus food for emergencies; the growing of vegetables £>*£- 
houses should be advocated to supply sufficient vegetables to the local 
residents and the Cadres in the mountain areas.      ,'.,-, 

In the mountain areas, the air is thin and radiates quickly. 
At the same time, the cold air in the mountain areas drifts downward 
and others together. As a result, cold waves hit the mountain areas 
even on summer mornings. For instance, the upstream area of &0-I1 *> 
had been hit Consecutively by temperatures 3° C below zero in mid- 
August. Although the temperature is not too high in clear days, the 
sun radiation is extremely strong? it not only darkens the fact but 
also causes the skin to fall off. ■*■■■    ■'       „ 
" "■"  The rainfall is more abundant in the southeastern part of the 
Chi-lien-shan area than' in the northwestern part, and greater in tne 
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mountain areas than in the lower areas. ;?he rainfall in the eastern part 
ÄiSieTihan S generally more *han/3Ö0 to 500 millimeter. Fcr 
instance, the rainfall is 520 millimeter in Wu-hsiao-ling and 
650 millimeter in Chiao-tou-chen in Ta-tung in ^3^^\^°^e'.r 
The rainfall in the higher mountain areas may even reach TOOmillmeter. 
The rainfall in the western part of Chi-lien-shan is less *han+*^

at^,, 
the eastern part because the summer wind can not reach the western.£*-, 
Most areas in the western part have rainfall less than aoo-^milltoeter, 
(The rainfall in Yu-chi-hung along the upstream area of Do-li Mo was 
2A2 millimeter in 1955 and 185 millimeter in Hua-ohi-ti)» In regard 
to seasonal distribution, rainfall inclines to concentrate in the summer.- 
August is the month when rainfall is most abundant. The rainfall in 
August often aocounts for more than; one fourth of the total annual 
rainfall. At that time, the river water overflows; this handicaps 
communication and transportation» On the other hand, rainfall is 
urgently needed but Sufficient in early summer in the western part 
o-f^the river area aitf. 5ä the- eastern part of Tsinghai to irrigate the 
crops. At present, tiers are many new „cities being built around 
Chi*lien-shan and the older cities are expanding and increasing^neeas 
for water. Therefore, cas of the major projects is to reserve the 
excessive August rafefall -for consumption in the next spring and early 
summer. Presently» la^ge clams are being built in ühang-chang-ma Gorge, 
Tu-lai Gorge and Hei Ho Gorge. ;,,.      ,■      v    'A-: iv, 

The weather in the mountain areas, changes .quickly and tne 
Weather of four seasons may be found in one day. For instance, in late 
July in 1956, the authors encountered evening windstorms in Ta-chuan- 
kou (elevation 3,000 meters) along the; upstream of Pei-yang Ho in the 
south of Yu-man and the authors had to wear fur coats. 3h mid-August, 
when the authors were Raveling along the upstream portion <* *°-«-f? 
(elevation 3,750 meters), „one morning the towels and toothpaste carried 
%W^uthbrs were frozenV BuM few hours later, the sun wasshinang 
"br+ffrtiy. By neon time, clear and cloudy weathers alternated mixed 
w-tn rain, snow swirling wind and lightening. Another afternoon, it^ 
rained five times within 3 hours. , By mid-August, the rainy season m 
Chi-lien Shan makes one to feel that he is not in the northwest but 
in the south of the Yangtze Hiver. , ,    ■; ; ■*****-* 

In summary»: the climate in Chi-lien shan may be roughly divided 
into the eastern and western regions, separated by 99° east latitude. 
The climate in the postern part is the dry mountain, climate which produces 
very little rainfall5 some snow,falls, in the winter. The average 
monthly temperature in July is less, than 10°0, making it unfavorable 
for forest growth, therefore, forest is not to be found in the western 
part of Chi-lien Shan except for small strips of shrubs. Prairies  _ 
do exist in this part, however.. Because snow mostly falls in the spring 
and summer, snow accumulates in the mountain top. The valleys irr the 
eastern part of Chi-,lien-shan have lower toporgraph, milder climate, ana 
more rainfall, and there forests flourish. In certain parts of the 
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valleys, farming is MghljrYdeve loped. Swamps are found.along the fivers, 
in where the water grasses' dhrive. Because the temperature as higher, 
because the rainfall Is concentrated in the summer, and because 
snowstorms are quite frequent, the olimate in the eastern part of 
Chi-iien Shan is the semi-humid mountain' climate. Beöausethe mountain 
areas-in the eastern'part are not so high, the amount of glaciers and 
snow is less than in the western part. 

C. Water Resouroes '.. 

' : ]  The rivers in the Chi-lieh Shan' area are controlled by its , - 
parallel ranges, therefore, the valleys along the upstream areas of 
the rivers are mostly in horizontal directions; most are wider than 
10 kilometers. The rivers mostly originate from the mountain peaks 
around Tu-tu-chang Mountain which is also known as the "Origin of Five 
Rivers." .The rivers' are mostly inland rivers. They include the river 
system along the corridor in the western part of the Yellow River 
drainage system, the Chai-ta-mu Basin river system, and the Ching-hai- 
hu River system» Of these systems, the rivers along the corridor in the 
western part of the Yellow River are most important. The rivers along 
the corridor, in turn, may be divided into three systems. The Shih-yarxg 
Ho system in the eastern part is composed of the rivers in Ku-neng, Wu- 
wei and Yung-chang-hsiens. The more important rivers are the Ku-neng ho, 
Huang~yahg Ho, C'ha-mu Höj Chih-ta Ho, Si-ying Ho, Tung*ta Ho and the 
like, which cover a total land area of some 11,000 square kilometers and 
whose a:orjr.al volume öf wätexflow totals 2.8 billion cubic feet. In 
ths oenbrdl part, the Erh-chi-ha Ho system is the largest river system 
in tao W.K tern part of the Yellow River. Its land area includes 
Sfea-tsri j, Chang-i,' Chiu-chuan and su-han in Kansu Province and the 
'ia^Vpispt'br lEsinghai Province, totaling some; 30,000, square kilometers?, 
Th..i a.iim,ii Ycluiie of waterflow of these rivers amounts, to 4»3 billion 
cubic fi^l/ The system is mainly oomposed of two rivers, namely, Hei 
Ho 'ijärt'?ni-ta HQ. Thesa two rivers not only have large volumes of 
waterfIovrs but'

; als'öi run through the mountain area to form many valleys 
suitable to reserve the water. "The melting glaciers and snow along the 
upstream portions of the rivers also augment the water volumes» ?he 
So-li Hosystem in the western part is mainly composed of So-li Ho, 
Ta-mai Ho and Tang-ho, which are life veins of the cotton and food 
producing areas in Ah-si and Tun-huang. They cover a total land area 
of 33,000 square kilometers but have small volumes of waterflow which 
amount to ohly 1.6 billion cubic feet. The small volumes of waterflow 
(especially that of Tang Ho) can not supply the need of irrigation. 
Therefore, the local peasants had long ago devised methods to melt the 
glaciers and snow upstream to increase the volumes of "waterflow. 

The southwestern part of Ghi-lieh Shah area is the Chai-ta-mu 
Basih valley. The main rivers; include the Ha-erh-teng-ko-li River 
which runs into Su-kan HtiV the'' Yu-ka Ho which runs into MaJ-hai Hu and 
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the Pa-yin-ko-li Ho which gathers into the Ku-erh-lai-ke Hu. Although 
the volumes of waterflow of these rivers are not large, they are 
extremely important because they supply water to the residents in the 
newly-created cities such as Yu-ka, Ta-chai-tan and Te-ling-ha. In 
addition, there is the Tsinghai Hu river system. The main river of this 
system in the Bu-ha Ho, which has a total annual volume of waterflow of 
some one billion cubio feet, which flow into Huang-shui, and Ta-tung Ho, 
two of the tributaries of the Yellow River. This system covers a total 
land area of 34*000 square kilometers and the total annual volume of 
water flow of the whole river system is 4*8 billion cubic feet. 

The supplementary sources of water for rivers in the eastern 
part of Chi-lien Shan include rainfall and melting snow. The farther 
west, the less important is rainfall as a supplementary source of river 
water. When it comes to Tang Ho, the major supplementary source of 
rive,-.- flow is melting snow. The general tendency is that after March 
aiid April, the river flow gradually inoreases and finally turns into 
floods as snow begins to melt. From June to September, the combination 
of thunder showers and melting snow turns into torrents. After - 
September and October, the river flow gradually declines. The first 
river to overflow is Tang Ho in the western part, which generally 
begins in March. The rivers in the e astern part of Chi-lien Shan do the 
same about one month later. But due to insufficient rainfall in the 
summer, the volumes cf watorflow of the rivers in the western part of 
Chi-lien Shan begin to decrease in August. On the contrary, the 
rivers in the eastern part sometimes produce torrents as late as 
September. 

It is estimated that the amount of glaoiers in Chi-lien Shan 
totals some 40 billion cubic feet, which is ten times larger than the 
combined volume of the water flow of all rivers in the area. The 
glaoiers could be used to regulate the river flow or could be melted by 
artificial means to meet the need for water supply. 

At present, work has begun to investigate the reasonable 
utilization of the water resources and the possible reformation of the 
natural conditions. We are using artificial means to quicken the melting 
of the glaciers to increase water supply in the dry periods. Meanwhile, 
we use man-made rainfalls and build reservoirs at the gorges to conserve 
the water. The abundant underground water may be retained and pumped 
up to the surface in order to solve the water supply problem in the arid 
land areas around Chi-lien Shan. 

D. Soil and Vegetation 

Both the soil and vegetation in the Chi-lien Shan area are of the 
mountain types. In addition to the characteristic that they form 
vertical distributions as the elevation increases, the soil and vegetation 
types in the eastern part are different from those in the western part 
because the topography of Chi-lien Shan deolines from west to east.. 
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The general tendency is for the arid soil and vegetation types to 
develop gradually from east to west0 

The sqiljf in the area may be classified into seven types, 
namely, the Calcareous soil, the mountain steppes, the mountain dark 
gray soil, the fountain forest soil, the mountain prairie soil, the 
marsh soil and ^lluvium» ^he rocks of these soils mostly contain oalciua 
and therfore pqet soil types show carbonate reaction» 

':= ■'■'■_■     The oalg&rebus soil -is found in the northern slope of Chi- 
lien Shan ia^d |l linked together with the desert calcareous soil in the 

; eorrido* in the western bank of the Yellow River. This soil type is 
distributed in*places with elevation ranging from 2,210 to 2,400 meters 
in;the easfe$»}part of Chi-lien Shan and in those ranging from 2,500 

■ to 3fipÖ-f^fters'i in the western part. Due to the insufficient rainfall 
and to th£ dry climate, this type of soil oontäins very small amount of 
water. : he|cross-section of this soil type is not well developed and 
has thin layers. ; However, its chemical and weathering functions (mainlj 
physical aht feathering functions) and the melting sedimentation are 
still appa^Snt» -"Therefore,' layers of chalk mixed with limestone can be 
commonly found» During the dry seasons, the alkali element comes up 
from%^4soi| andi shows neutral and slight acid reactions. Sometimes, 
'-'-alkalM^ surfaces are formed» This type of soil is mostly distributed 
in the ^lightly- inclined plains in where vegetaion is sparse. The 
soil coh|#ins very;little humus. In the lower land areas in where 
the reeds;grow, 'this type of soil may contain more humus. The 
vegetations types grown on this soil are mostly of the desert prairie 
'vegetationiipxolv&ing the drought-resistant shrubs and reeds» ^hese 
types of vegetation are scattered on tops of the soils with very 
little sceniö value» 

The mountain dark gray soil is found in the eastern part of 
Chi-lien shan, mostly on the shady slopes with elevation from 2,400 
to 2,500 meters. This soil type is of the low hill shrub type. Due to 
higher elevation and rising humidity, the vegetation in this kind of 
soil consists mostly of shrubs suohas wild roses^ aspen (lysium chinense), 
catalpa and the like. These plants thrive well to heights of 1 to 1»5 
meters. The ground Vegetation under these plants is mostly moss. Because 
of this kind of ground vegetation, the soil is covered by a thin layer 
of decaying material whioh contains rich humus. The resulting, topsoil 
has a dark gray color. In the cross-section of this type of soil, the 
brownish calcareous layer shows strong alkaline reaction and the other 
layers all show neutral or slight alkaline reactions. 

The mountain forest soil is developed in the fir forest area and 
is found only in the eastern part of Chi-lien Shan, ^his is because 
along the upstream portions of So-li and Tu-lai rivers in the west of 
Hung-hai-tsu, the elevation is high, usually above 35,500 meters, and 
the upper limit of forest distribution is on areas with elevation of 
5,000 meters in the eastern part. In the western part, the valleys are 
parallel to the rivers5 the direction of the strong winds which Sweep 

8 - 



over this part of the axea causes strong evaporation, Moreover, the 
western part is closer to the inland center where rainfall is less 
abundant and the humidity is unfavorable to the growth of tall trees* 
Therefore ,' the steppes take the place of forests in the western part * 
Fir trees grow on the forest soil in the eastern part Of Chi-lieh Shan, 
usually on the shady Slopes at elevations of 2,600 to 3»200 meters« 
This area is part of the coniferous tree zone in the Chi-lien Shan area» 
The area abbvf the fir t¥ee; zone is the ooniferous tree zone dominated 
by juniperus.'.'.. Under these. .tail trees, there is very little vegetation 
and the decaying layer on the ground is not very thick; it is usually 
covered by mosses•'!.,', ,    '..'/.','.'•,... 

The mountain prairie soil is widely distributed, This type of , 
soil is found on the sunny slopes at elevations of 2,600 to 3»200 
meters in the eastern part and at elevation of 3»100 to 4,000 meters 
in the western part« This type of soil is dominated by the chestnut 
caioareous soil.; The type of vegetation on the mountain steppe soil is 
the subalpine steppe vegetation, which is found on the sunny slopes 
at elevations of 2,600 to'3,000 meters in the eastern part of Chin-lien 
Shan and'.at elevations of 3,200 to 4,450 meters in the western part. 
These areas are the most valuable grazing lands.in chi-lienshan. The 
composition of the vegetation varies with the elevation. On the 
sunny slopes at elevations of 2,600 to 3»20O meters in the eastern 
part, the principal vegetation includes rushes, boxwood and other 
shrubs. On the, slopes at elevations atoVe 3,200 meters, there are 
grain steppes, which axe mainly composed of glacial grasses, purple- 
floral rushes, long-needlerushes, mucilagniriöus grasses, 'early  . 
ripening rioö and the like»' 'W'".'.'.'■'",/" "     ',!. 

The mountain steppe soil is found in areas at elevations above 
3,200 meters in the eastern part and oh the shady slopes at elevations 
above 3,200 meters in the western part. The lower böündery of this 
type of soil is linked with' mountain forest s oil and the mountain 
prairie soil» Due to high elevation, low temperature, and severe cold 
weather, this type of? soil is subject to serious freezing and weathering 
actions. Moreover, the areas where this type of soil is located have 
abundant raihfall in the summer, and accumulate snow in the winter which 
melts in the spring. Oohse^ntlyV the soil is wet the year around; this 
results in the diffioult 'dissolution of the organic matter .and the 
accumulation of carbonate clay in the soil. At present, the vegetation 
on this type of soil is the subalpine and alpine steppe zone type. Tall 
trees are found in the high mo^tains at elevations oif 3»200 to 3»8ÖO 
meters in the eastern part but disappear in the vestern part.* The , 
important shrubs include willows, pblygonum, gentian,, and e arly ripening 
rice. Shrubs are few in the areas! above this zone; the important ones 
are rushes, gentian, aconite, sedum! and the like. These plants are 
alsoi the typical vegetations inthe shrub'steppes in the eastern part 
and in the subalpine and alpine steppes in the western part. 
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The marsh soil is mostly found; jn the low, lands oh top of the 
mountain area and in the valley lands • Because the lower lands on top 
of the mountain are often dry, the aristemia,-sedge, and the like grow 
there« The lower lands in the river valleys are^mostly filled upwith 
water, where aristemia and water wheat also thrive» 

Alluvial soil is mostly found on the piedmont, on the terrace 
lands along the river'hanks,„and on the beaches. On the alluvial 
soil of the beaoties there grow willows and cypress? on the piedmont and 
terrace lands, vegetation of the grain family flourishesi" 7; 

The pebble region and the glacial zoneare found at elevations 
above 4,000 meters where vegetation o^her than mosses is rare. 

E, Wild Animals ■„' r,".']..: .;'.'.' \ \'.\. .. 

,   Chi-lien shan'haS numerous wild animals, most of them mammalia. 
The important wild animal in the valley prairies in the western part 
Chi-lien Shah is the equus hemionus, geherally known as wild horse. 
Groups of hundreds of wild horses can he found along the nprth bank 
of Pei-ta Ho. They run fast and are difficult to catch. Another important 
kind of wild animal is the prooapra picticauda, commonly called the 
Tibetan yellow goats, which are different from the common yellow goats 
(procapra qutturosa) found outside of Chi-lien bhan. The Tibetan yellow 
goats are looaily; called äs ihe "bottom-up goats" because they raise up 
their tails and expose the white fur under their tails when they run. 
Green goats, or pscudois nahura,feed on the ,slopes or on the piedmont 
but are also found on the rocky mountains. .A green goat» shot by the 
authors at Wu-lan-ta-wu-kue, weighted more*than bne; hundred oatties and 
was quite tasteful. Other'wild animals in Chi-lieh Shan include the 
wild buffalo (poephagus, grunnious)and big-head goats (ovis ammon). 
Wild buffalo are extremely alert and therefore are difficult to hunt 
down. The brown bear (ursus arctos), Mongolian rabbit (lepus tooai), 
and Kansu cervuis eluphuö are also found in abundance. The Mongolian 
rabbits usually live on the shrubs and in the rocky caves. The cervus 
elaphus live along the upstream river areäö where willows grow. The 
number of cervus elaphus has declined Significantly because they were 
hunted down for use as medicine» Thefeifpre, measures should be taken 
to raise this kind of wild animal. ! Among the small wild animals, 
marmota himalayana and several kinds of öchötana (Ochotaria tibetana, 
ochotana dahurioa, and ochotana macrotis) are riumberous. The marmota 
himalaya, commonly known as Ea-la, mostly lives in the'grassy shady 
slopes. It is harmful but is a^so an' important fur-prodücing animal. 
Its flesh is edible and it produoes large amount of fat.-';, The marmpnta 
himalaya fur accounts for 60-80# of the totalamountof fur purchased 
in this area. Therefore, larg^^ kind of animal 
not only eliminates its haxmful effect but also giyes' us more fur. 
The ochotanas, oommohly oalled crying rabbits or tail-less rabbits are 
most harmful to the grazing land. They dig holes in the grazing lands. 
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harming the soil structure and the growth of grasses. Measures should 
be taken to hunt them down in large number* The eagle is the greatest 
enemy of the ochotanas and the Tibetan osprey is their'best friend. 

The types of animals in the eastern part of Chi-lien Shan are 
similar to those found in the western part. But in the forest areas 
in the eastern part, there are many wild animals, including the martes 
foina, which produce valuable furs. The martes foina in Chi-lien Shan, 
commonlyknown as snow-sweeping ahimal, i« different fitom the wild 
animal with the same name found iniftbrthfceBt China.. The former is 
most aotive; at night time and difficult to hunt, but it produces very 
valuable, fur. Other fur-producing animals include the felis lynx, 
mustela, fkljtioft», vupes vulpes, felis ba»gäiehsis> melee-meles, ursus 
pruinosua and ursus arctos. The ursus is rittmerous in the Hung-ta-pan 
area which is located in between the Ta-ohang-4qan Ho and the Hsiao- 
chang-kan Ho, in where many people have been hurt by this kind of 
wild animal. According to the historical records, there is a- kind of 
wild animal called snow leopard which also produoeS excellent fur. It 
has never been hunted down and therefore no detail is available. 

A certain part of Chi-lien Shan douid1>e set-aside as an animal 
reservation area, in which hunting of valuable animals should be pro- 
hibited, and some of the animals may be lismed f or propagation* 

In guimaary, Chi«iien Shan is a mountain area with oomplex 
topography^ verried Climatio conditions^ many types of soil and 
vegetation, and ftbuhdant glacial and watör resources. These natural 
conditions are favorable to the increase 'of graaing lands in the 
mountain area, to the growth öf forests, and to solving the water 
supply problem in the oorridpr west of the Ye How* River* Recently, 
many mineralj rep.erves have been discovered.intlte Chi-lien Shan area; 
they could be used as m tural resouroes for developing the industries 
in Kansuanil Chinghai Provinoes. The^developirent of the natural 
resouroes Jja thismountain aifcea, Which has long been neglected, can 
play a ^qra" impor ta^it role in the Socialist reconstruction in our 
country. 
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II., RIVERS AND WATER POWER SOURCES OF FflKIEN . 

"«'''■' A** A**" ' "" ' HuShan-mei Pages 410-412  r 

A. General Features of;. the Rivers in Fukien 

..•"<:'• ..AH.m^nt Water Flow. .Being one of the ^i^^^.1^0^» 
the annual rainfall In Fukien ranges from 1,500 *W*nX£»£ 
The rate of evaporation, however, is smaller in Fukien than in other 
areas in North Chink and a large portion of the rainfall becomes 
surf ace overflow which increases the rivers' water volumes. /or 
tirtroe, M£.ohiang ranks eleventh among the nation'stivers *£™~ 
of territory covered, hut ranks seventh in terms of yolume^of waterf.,. ^ 
Se vSuS^f Srf low of the Yellow River *W?^«?» *uw 
of Min-ohiang, although the territory covered by the.formeris VL 
?ime7^bigge7Jhan that covered by the latter. Even the volume ofwa«**- 
f^inf small river in Fukien i* larger than that of a larger river 
in North China. Therefore, the rivers in Fukien are »short but fat. 

fountains and hills account for 95 Pf^^ the J^* ^a 

in Fukien Province, on, which volcanic rook beds with poor drainage are 
exposed. Because the topography is sharp in these areas^ain+often 
Educes abundant surface overflow. The median cf run-off ofthe rive,. 
averages 40 second-liters (For instance, the median of run-off is 
Infifsecond-liters in Min-chiang, 44.8? second-liters .üi Chin-chiang, 
and 37.49 second-liters in Chiu-lung-chiang) which, is larger than the 
m^ianÄ run-off pf many: larger rivers in China -(^«^* ™T^ 
is 1.98 second-liters in the. Yellow River, 1^H seo^-liters^to th« 
Yangtze River, and 25»90 second-liters in the Pearl River). 5to;i«J^ 
of run-off is especially high in the mountain area, such asTuan-ohion- 
ohi, along the upstream of Min-chiang, which is often more than £0 
second-liter (it reaches as high as 54.2 second-liter in areas above 
Hung-mei), making it the area with one of the highest run-off mediae 

** 0Ur o0"11^: T^^m+.inns in the vm«-»« "f River Flow. The ^chafes 
between the'average annual volumes of water flow of the rivers in 
Fukien are not too large. Aocording to the observations made from 
1950-1954, the ratio of water volume in the highest year in Min-chiang 
to that in the lowest year was 1*1.25- *he seasonal fluctuations of 
the river water volumes, however, are great? this is characteristic of 
the rivers in the monsoon areas. For instance, in 1953, the largjesu 
water volume in Chin-chiang was 2,370 second-cubic feet and the smallest, 
17 second-cubic feet. The largest water volume in Chang-ohi Vthe 
llgesÄtary along the lower stream of Min-ohiang) was 3,660 second- 
cubic feet, and the smallest was 11.8 second-cubic feet. In 1952,tue 
largest water volume in Ku-tien-chi (a tributary an the middle stream 
of Min-chiang) was 4,200 second-cubic feet and the smallest 5*1 
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second-cubio feet. It is seen, therefore, that the annual ratios of 
the water flow of the rivers in Fukien are high, generally above 100 
(with the exception of the ratios of the rivers along the upstream 
portion of Min-chiang), which is higher than the ratio for the Yang-tze 
River (1S10).  ■ . -■".:-'■'■•■ 

The main reason for the wide fluction of the river water volumes 
is that 40-40 per cent of the annual rainfall is Ooncentrated in 
April, May and June« During these months, the water volumes of the rivers 
are the largest and their water levels are the highest» After the 
passing of the summer overflow, the province is hit by typhoon (from 
July through September) during whioh the seoond peak overflow occurs. 
During the period from March to September every year, the river water 
volumes are the largest and during the period from October to February, 
they level off. The river water volumes in the first period account 
for 80-85 per cent of the annual volumes. Therefore, the ratio of the 
average volume of water flow in the month with the largest river water 
volume to that in the month with the Smallest river water volume 
generally ranges from 5 to 12• In the areas seriously affected by 
typhoon, the river water volumes fluctuate according to Ithe times the 
areas are hit by the typhoon, their velocity arid their duration. 

3. Small Volume of Sand Content. • Forests, which thrive in the 
mountain areas in Fukien Province',: conserve* the soil,- As a result, the 
rivers in the province contain only small volumes of sand. For instances 
the annual volume of sand content in Chih-chiang, which holds more sand 
than any other river in the Province, is 0.34 literper cubic foot of 
water. Even in the flood period, the sand oöntent is not more than 2 
liters. We all know that the sand content in the Yellow River may reach 
as high as 575 liters and not less than 10-15 liters eveiiirl the dry 
period» In regard to the volume of sand carried by the rivers in 
Fukien Province, Min-chiang^carries 8 million tons of sand in an average 
year? this is nine times the sand volume carried by Chiu-lung-ohiang ■ 
and four times that carried by Chin-chiang* But the sand volume carried 
"by Sen-shui, a tributary of the Yellow "River, which covers only one-fourth 
of the territory of Min-chiang, reaches 14 million tons per year on the 
average, or 1.75 times that carried by Min-chiang. 

4» The Great Water Systems. The mountain ranges in Fukien mostly 
run from HUE to SSW, whioh are nearly parallel to the coast line. 
The major mountain ranges may be divided into two groups» One group is 
the Wu-li Shan range in western Fukien which runs along the i.bö2?ders of 
Fukien and Kiangsi Provinces. Another group is the Tsäöfehg*Tsadyun- 
Poping range in eastern Fukien. The average height of these mountains 
is 1,200 meters and they stretch more than 500 kilometers. The directions 
of the major structures Of the rivers and mountain ranges (NME-SSW, and 
NNW-SSE) are almost identical» The main tributaries are-parallel to 
the mountain ranges, or run through the mountains to intersebt vertically 
with the main courses, and form great water systems; 
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B. The Major Rivers in ffukien 

The major riversin Fukien include Min-chiang, Chiu-lung-chiang, 
Chin-ohiang and Ting-ohiang, which form 29 water systems, consisting of 
663 rivers of all.sizes and totaling 12,850 kilometers. The annual 
water volume poured into the sea from these rivers totals 130,000,000,000 
cubic feet» 

1. Min-chiang. Min-ohiang is the largest river in the province 
and in the southeastern coast of China, It is 577 kilometers long and 
the territory it drains accounts for more than 50 per cent of the land 
area in the province. The average volume of river flow is 2,079 second- 
cubic feet or 4 times that in Ohiu-lung-ohiang and Ohin-chiang, or one- 
half of the total volume of waterf low of all rivers in the province. 

. Upstream, Min-chiang has three tributary systems s the north, 
central and south tributaries. The northern system consists of three 
tributaries, i.e., the Nan-po-chi which originates from the north of 
Po-oheng, the Sung-chi which originates from the west of Sung-an, and 
the Tung-chi which originates from the north of Sung-chi. These three 
tributaries gather together at Chien-au and is then called Chien-chi. 
The central origin is the Su-tun-chi which originates from Shan-ling in 
the west of Kuang-ohih, and intersects with Chin-chi at Sun-chang. The 
sounthern tributary system is Sha-chi. The origin .öf Sha-chi is 
Chiu-lung-chi which rises west of Ning-hua, receives more water from 
the tributaries along the way, and finally enlarges at Yung-an. These 
three tributary systems join at Nan-ping. Of these three, the average 
flow volume of Chien-chi is the largest, followed by Fu*tun-chi and 
üha-chi« These three tributaries cover a total land area of 41»900 
square kilometers, or 72 per cent of the total territory of Min-chiang0 
About 81 per cent of the water volume of Min-ohiang is gathered from these 
three tributaries. 

These three tributaries of Min-chiang all originate from Wu- 
Shan which has an elevation of 1,000 meters and then suddenly drops to 
70 meters at Nan-ping. The sharp drop of the river bed produces many 
rapids. As the local residents describe it, "there is a rapid in every 
10 feet and Hsao-wu is as high as heaven." 

The section from Nah-ping to Shiu-chi-kuo, which is called 
Chien-chi, receives water from Yu-chi at Chang-pan-hu and from Kii-tien- 
chi at Shiu-kuo. The water volumes of and the territories oovered by 
Yu-chi and Ku-tien-chi are both smaller than those of the three 
tributaries along the upstream portion of Min-chiang. The average 
annual flow volume of Yu-chi is 156.5 second-cubic feet, and that of 
Xu-tien-chi is only 46.8 second-cubic feet. 14 peroent of the water 
volume of Min-chiang oomes from these three tributaries. The slope of 
the river bed in this section is somewhat more moderate than upstream, 
but there are still many rapids all along the way? among them the Ching- 
kou Rapid and the Chien-tao Rapid are well known. 
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The name Min-chiang is used from Shiu-kou on down. The river is 
still running from northwest to southeast and it gradually expands, 
It is divided at Nan-tai-tao in the neighborhood of Fooohow into two 
branches, namely, the Nan-fcon (Wu-lung-chiang) and Pei-kong (Ma-tou- 
chiang). These two branches run into the Fooohow basin and join at 
Lo-sing-ta after they leave the b as in. These two branches are shallower 
and their width varies in different places. The widest section may 
reach 2,000 meters and the narrowest seotion in Hung-shan-ohiao in 
Pei-kong and in Hsa-tuo valley in Nan-kong measures only 300 meters. 
The water volumeof lan-kong is larger than that of Pei-kong. The 
former also reoeives water from Ta-ohang-chi (Sheng-chi). 

-■•- 'From Ma-mei on down, Min-chiang suddenly narrows down and divides 
into two branohes by Hang-chi-tao in the neighborhood of Kuan-tou. 
These two branches (the south branch, also Called Tan^tou-ohiang, and 
the north branoh, also called Chin-mon-pai,) enter the sea separately. 
The south branch is wider but shallower and the north branch is narrower 
but deeper. Boats enter and leave the river mostly through the north 
branch. 

.'. ' 2» Chiu-lun^-ohiahff^ Chin-3imff-nhi«.«ff -i« +.Ko aorirtnA  iQv.goq-fc 
river in Fukien, which is 258 kilometers long and covers a territory of 
13,000 square kilometers, It has two tributary systems. The southern 
system, called Yen-shih-chiV rises in Lung-yen. The northern system caller! 
Chiu-pang-chi, rises in King-yangj These two join at Chang-ping, from 
which the river runs southeastward through Lung-chi, receives water from 
Lung-chiahg in the west» passes through the port of Amoy in the neighbor- 
hood of bhih-ma and enters the sea. The total annual rainfall of the 
territories drained by Ghi^lung-tshiiang averages,: 1,600 to 1t8G0;milimeter3,, 
whioh is smaller than those along the territories drained by either 
Min-chiang or Chin-chia^g» The former* s run-off median is also smaller 
and measures only 34.38 second-liter square kilometers» (above Po-nan). 
Nevertheless, the flood volume of Chiu-lung-ohiang may"reach 5,000 
3econdicubic feet. Innormal years, the average annual flow volume at 
the outlet of the river is 447 second-cubio feet, indicating that the 
river's water volume is rather abundant. The river becomes wider at 
the lower stream which is accessible to the passenger junks arid steam- 
boats1 of 3Ö--40 tons« 
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■:.■■'.     ,'• ■■.:'•■   ■.■■.■•■',;..•:■:-.     . ■•    TABIE 1     -      ■■;:'^- 

COMSARISON OF THE ÄffiE RISERS AIOHJ THE. ^ «TO OF MH-CHIAHG 
(Based onte observations in 1952-1955; 

Name of 
River 

Location 
of Obser- 
vation 
Station 

. • Average 
Annual 

Territory Waterflow 
oovered  (second- 
(sa. ton.) oil«j ft) 

Chien-chi  Chien-au 

Fu-tun-chi Yang*kuo 

16,500 

12,000 

Sha-chi   Ching-chou  13 »400 

703 

563 

46O 

Run-off 
Median 
(liter- 
seoond- 
SQ. km.) 

46.86 

46*91 

34.32 

Total annual 
runoff 
volume      : 
(million 
era, ft.) 

221.66 

177.52 

145.03 

3.   Chin^ohians.   CM-chiang is 162 kilometerslongand coveres 
a territory of 5,140 square kilometers.    It is one of ^e-largest^ .  , 

in the northwestern part of An-chi, paeses^through *£W£*^* 
An-chi Hsien and intersects with the East River at Shang-chi-kuo..   , 
Mter these tw rivers join, the river volume increases and the width 
of*SÄ s^Lere4ands,   The river+thenrun* along -gg**« 
about 27 kilometers to pass through the township of Chin-chiang ana 
Srsthe sea at Chuan'chou-wan..^Wi^^-'S^oS^ Chiang originates on the sunny slope of Tai-yun Shan, it receives 
abundant rainfall (about 2,000 milimeters per annum) and the effect 
ff^Toon is apparent.   As a result, the river re^s^e^fall 
thanMin-chiang.   During the typhoon season, the flood P^may^be 
SSer than in the monsoon season.   The average annual river f low of 
Chilians is 197 second-cubic foot.   The vegetation of the Ghin- 
cSa^f territory has long been affected by serious erosion.   Although 
STtrtlTSS volume of sand carried by Chin-chiang is smaller 
?hL that carried by Min-chiang, the average sand content of the 
fomer fs about Lötimes of tSat of the latter and 4.8 tmes of that 
oH^-lung-chiang.   The sand content of Chin-chiang is highest 
Amone- all the rivers in Fukien. S   4.    g^-chiang.    Ting-chiang originates in the northern 
mountain area in Chang-tung, passes through the county seat of 
Shang-ting Hsien, receives the waters from Chu-ohi, Te-tien-chi and 
former Hsfen-chi along the way and rolls along the »>«f*«£» 
receives the water from Huang-tan-chi and runs along the Feng-shih, 
receives the water from Yung-ting~chi and enters into Ta-po Hsien an 
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Kwangtung Province, and finally receives the water of Mei-chiang and 
enters into the sea. The length of the river within Fukien Province 
is 185.5 kilometers and covers a territory of 8.990 square kilometers. 
It ranks next only to Min-chiang and Chiu-lung-chiang and is the 
largest river in southwestern Fukien. The tributaries of Ting-chiang 
mostly originate in Shan-ling and in the deep valleys in the Po-ping 
mountain range, which has abundant rainfall and flourishing forests 
to conserve the water. Therefore, the water volume around Shang-hang 
remains at 30-40 second-cubic feöt even when the river flow levels off. 
However, there are many dangerous rapids along the course and the 
water runs down swiftly. For instance, in the 60-kilometer section 
from Shang-hang to Feng-shih, there are more than 20 rapids,,the 
largest ones being the Ta-ku-tan, Chuan-chin-tan, Che-tan and 
Pai-sha-tan. The distance between the highest and the lowest points 
of these rapids often comes to 3 meters. In the 5*5 kilometer section 
from Feng-shih to Shih»hsia-pa in Ta-pu Hsien, there are many sharp 
cliffs along both sides of the river. The river narrows down to,4 
to 5 meters which greatly quickens the tempo of the water flow. The 
most dangerous rapids include the Chu-kao-tan, Lung-kou-tan, 
Kuai-kua-tan, Men-hua-tan and Chi-mu-hu. The differences between the 
highest points and the lowest points of these rapids are more than 
3 to 4 meters on the average, making them inaccessible to boats. The 
hydraulic power of these typical mountain rivers ranks next only to 
that of Min-chiang in Fukien» 

"TABIE 2       . . 

RIVER RUN-OFF VOLUMES Bf FUKIEN 

;  Length 
Name of    of River 
River      (km.) 

Territory 
Covered 
(sq. km.) 

Average 
Flow 
Volume 
(second- 
cu. ft) 

Min-chiang   577 60,800 2,079 

Chiu-lung- 
chiang      258 13,000 447 

Chin-chiang  162 5,140 197 
Ting-chiang   185.5 8,900 281 
Other Rivera 
along the coast 
in Southern 
Fukien 14,500 464 

Other rivers 
along the coast 
in Northern 
Fukien 14.800 507 

Run-off 
Median 
(second- 
lit er- 
sq. km.) 

34.10 

34.38 

38.30 

24.25 

32.00 

Total 
Volume 
of 
Run-off 
(million 
cu. ft») 

772 

143.96 

62.06 

36.00 

146.16 

159»71 
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C. The Development and Utilization of Water Power 

The abundant water power of the rivers in Fukien is capable of 
generating 5,580,000 kilowatts of electricity, which is higher than 
the water power in other provinces in East China and is more than 
double the water power in Britain. In order to meet the need of 
agricultural and industrial development, a policy has been adopted 
which makes hydroelectric development the major construction project 
supplemented by fuel-generated electrical projects. The more important 
hydroeleötrical projects which are being built or are planned includes 

1. Ku-tien-chi Hydroelectric Station. Ku-tien-chi is one of 
the largest tributaries on the left bank along the middle course of 
Min-chiang, which originates from the mountain area in the west of 
Ping-nan, passes through Ku-tien, Min-ching and gathers into Min-chiang 
at Shui-kuo. The river is 110 kilometers long and covers a territory 
of 1.780 square kilometers. The section from Kuei-lai in the south 
of the ancient county seat of Ku-tieri Hsien to Tang-tao gorge is a 
sharp river course of 300 meters from the highest point to the lowest 
point, thus making it an ideal site for building a hydroelectric 
station. The construction project has four levels and the total 
capacities of the four power stations amount to 256,000 kilowatts. 
The first-phase construction of the first level was completed at the 
end of 1956 and has delivered electricity to Foochow, Ping-nan and 
other places. The main construction of the second-phase of the first 
level is to build a cement dam 58 meters high, which would greatly 
raise the water level of Ku-tien-chi. This will make the low land in 
the ancient Ku-tien county seat into an artificial lake that will have 
a total capacity of 570,000,000 cubic feet. The water running down 
from the upper course of the river will thus be conserved for the 
benefit of the people. The second-level construction is the building 
of a dam 208 meters long and 40 meters high. Construction of all 
levels is in progress and the fourth-level construction will begin 
in the third quarter of 1959. To meet the need for the big leaps 
forward in agricultural and industrial production in Fukien, the 
Ku-tien-chi hydroelectric station is designated as one of the three 
key projects in the province. 

2. Chien-chi Hydroelectric Station. This station will be 
built at the suburb of ^an-ping City along the lower course of 
Chien-chi. There are sharp cliffs on both banks at this site. A 
dam will be built to form a large reservoir that covers a territory 
of 6,000 square kilometers (or double the size of Tai-hu) and 
conserves 400,000,000,000 cubic feet of water. It will be capable 
of generating 1,680,000 kilowatts of electricity. At present, the 
survey work of the station is near completion and construction will 
Soon begin. 

3. Min-chiang Hydroelectric Station. This station will be 
built at Shui-kuo along the middle course of Min-chiang which will 
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be able to generate 2,000,000 kilowatts of electricity or three times 
the capacity of the well-known Hsinfan-chiang Hydroelectric Station 
in Chekiang Province« 

4, Ting-chiang Hydroelectric Station. This station will be the 
center of the electrical system in southern Fukien and will be oapable 
of generating 600,000 kilowatts of electricity. This project is 
presently in the planning stage. 

In addition, other medium-sized and small hydroelectric stations 
will be built at Lu-hsa-pa in Yung-ting, at Chao-chi in Foo-an, at 
Ta-mu-chi in Foochow, at Chiu-li-hu in Shan-yiu, at Yen-shih in 
Lung-yen and at Nan-cheng in Lung-chi. The combined capacities of 
these stations amount to more than 200,000 kilowatts. These projects 
are being built or are planned. 

Furthermore, more than 1,500 rural electrical stations have beer, 
completed in the past years they generate 1,634 kilowatts of electricity» 
In Yung-chun Hsien, known all over the nation for the number of rural 
electrical stations it has built, over 60$ of food processing has 
been done electrically. This shows the cities and rural areas the 
beautiful prospect of electrification. 

Hereafter, the goal will be the construction of large-scale 
hydroelectric stations, which will connect the electrical system in 
southern Fukien with that in northern Fukien through the 1,900-kilometer 
high-press-ure transmission lines to form a provincial electrical 
network with the medium-sized and small electric stations all over the 
province. Kot only will this vast network supply electricity to meet 
the need for agricultural and industrial production and for lighting 
purpose, but it will also deliver electricity to Shanghai and other 
provinces in Bast China. By that time, the mountain areas with vast 
reserves of natural resources in Fukien will become the bases for the 
development of steel and iron industry, metallurgical industry, 
chemical industry and lumber industry. 

The development of the water resources in Fukien will be carried 
out in accordance with the principle of over-all planning and coor- 
dinated utilization, under which projects of generating electricity, 
irrigation, flood prevention, navigation and märine production will be 
undertaken. For instance, the construction of the Chien-chi dam will 
not only produce electricity, but it will also conserve some one 
billion cubic feet of mountain water to eliminate the threat of flood 
to the areas along the lower course of Min-chiang and to regulate the 
water level of Min-chiang to facilitate navigation. In the past, 
Chien-chi had many rapids and the shallow water was accessible only 
to the small junks. Presently, boats of 5,000 tons can sail from 
Nan-ping upward to the piedmont of Vu-i Shan along Chien-chi. In this 
big leap forward era, the people of Fukien are doing the things that 
have never been done before to make a greater contribution to the 
nation's socialist reconstruction. 
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III. DESERTS, INTHENORTHWEST 

Pages 413-414 LouTung-mao 

A. The Distribution of the Deserts 

One third of the 9,600,000 square kilometers of land area in 
our country is arid land? 11$ of the arid land, in turn, is desert. 
The total acreage of desert lands number some 1.6 billion mou. 
A large portion is located in the six provinces in the Northwest. 
The important deserts includes ,    ... 

1. The Yueh-erh-to-she Desert. The Mao-wu-su sand belt is 
located in the southeastern part of the plateau and the Ku-pu-chi 
Desert in the northern part of the plateau. The area totals 
33,774 square kilometers (including the 13,774 square kilometers in 
northern Shensi). .."'.. . 

2. The A-la-shan Desert. The desert is located in the A-la- 
shan Banner and the Erh-chi-na Banner in the west of Ho-lan Shan, in 
which many ancient rock beds had been depleted to become low 
mountains and hills. Between the low mountains and hills, there are 
pebble basins and large sand basins, which form the Pa-tan-chi-lin and 
Tseng-ke-li Deserts. The drift-sand areas total 36,000 square 
kilometers. In the Ma-suhg Shäh area in the west of Yueh-shui, 
there also exists stone deserts formed by broken rocks. The land 
area of the stone deserts total 90,000 square kilometers. 

5. Ta»li-mu Desert. The desert is located in the southern 
part of Sinkiang, which is also called Ta-ke-la-ma-kan Desert or 
Great Gobi Desert which measures 1,000 kilometers from west to east 
and 4OO kilometers from south to north. Located in the south of 
the desert is Kun-lun Shan and in the north is Tien Shan. Since the 
desert is surrounded by mountains, the climate is very dry and the 
pebble hills are huge and high. The details of the desert conditions 
are still unkaown. The portions of the desert in the east of Lo-pu-psa. 
are known as Pai-lung Desert and the Ha-shun Desert which are 
comparatively small and are easier to pass through. 

4, The Chin-ko-erh Desert. The desert is located in the 
northern part of Sinkiang. A large portion is situated in the areas 
east of Ma-na-she River and in areas southwest of Wu-chuang-ku River. 
The latter portions are called as Ku-erh-pan-tung-ku-te Desert? the 
size is less than one fourteenth that of the Ta-li-mu Desert. The 
annual rainfall in the former measures more than TOO milimeters 
which is more than that in the Ta-li-mu Desert. 

5/ Chai-ta-mu Desert. The desert is located in the area 
between Ko-erh-mu and Meng-ai in the west of the Chai-ta-mu basin. . 
Located in its north is the A-erh-chin Shan (in the west of Chi-lien 
Shan) and in the south is the Kun-lun Shan. Being surrounded by high 
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mountains in all sides and depressed in the center, the desert has an 
extremely dry climate. 

6. Hsiao-tseng-ke-li Desert.. The desert is located within the 
Shih-lin-ko-lih Banner in the Inner Mongolia Autonomous Region. Its 
boundaries are Lin-si and west of Cheng-pehg along the upper course of 
Si-la-mu-chuang Biver, the north of To-chuang, the south of Pei-tse-miu 
and east of Pang Chiang. It measures 200 kilometers from east to west 
and about the same distance from south to north. 

B. The Formation of the Deserts    . 

The deserts in the northwest country are linked together with 
Central Asia Desert in the Soviet Union and the Gobi Desert in Mongolia, 
They are located in the same latitudes (150 to 55° north latitude) as 
the Asia Minor Desert, Arabia Desert and the Sahara Desert in North 
Africa. In terms of air circulation, the areas within these latitudes 
belong to the high pressure zone in the northern hemisphere. The 
climate in these areas is steady} the air is dry and the rainfall is 
not abundant. This makes them become deserts. The areas within these 
latitudes, however, are not all deserts. For instance, in the 
southeastern part of our country, the climate is mild, and the air 
is humid; agricultural products flourish there. Deserts appear only 
in the northwest of.China., The western part of the European continent 
which is close to the Atlantic Ocean, also has plentiful rainfall. 
Inland sea, salt sea and desert are not to be found until one reaches 
Central Asia. Therefore, other than the influence of latitude, the 
formation of the deserts is also influenced by the distribution of 
land and sea. In places distant from the ocean, moisture in the air 
is insufficient? this leads to the formation of deserts. Moreover, 
the formation of deserts is also closely related to topography. The', 
northwest is surrounded by the Sikiang and Tibet plateaus, Chin-ling, 
Lu-pan Shan and T i-heng Shan. Since moist air enters this surrounded 
area with difficulty, it tends to increase the dryness of the area. 
The distribution of deserts in the inlands of Asia is much wider than 
that in areas with similar latitudes in Morth Africa and North America» 
Many deserts in the inland regions of Asia are often located in areas 
outside of 40° north latitude. 

C. The Origin of the Deserts 

Deserts are generally characterized by dryness. The annual 
rainfall in the deserts is usually less than 250 millimeters and may 
be as little as 75 millimeters. Moreover, the deserts are generally 
covered with endless driftsands and pebbles. 

Sand originates from the weathering of rocks, from the alluvia 
of the ancient rivers, from the seasonal flood sedimentary deposits 
in modern times and from wind depletion. Being subjected to the 
alternative changes of cold and heat and the melting of the snow, rocks 
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are broken up into small pieces, Which are gathered together by the 
force of wind and the seasonal flood flow into thick sand layers, - 
The sand hills formed by the weathered materials in the Tertiary era, 
in the Jurassic era, and in the Cretaceous era in Yueh-erh-to-she and 
in A-la-sha are the products of weathering rocks which are gathered 
together by the force of wind. large volumes of sand have been 
brought down to the areas along the lower courses or depressed lands 
by the ancient rivers or by the permanently or periodically flowing 
rivers, or by run-off. These loose sands, together with the alluvia 
of loam soils and lake sediments are the sources of the great sand 
deserts. Having been subjected to the blowing and depletion of wind, 
they become drift sands. In certain area's, overgrassing, overlogging 
and over-reclamation tend to destroy the vegetation which stabilizes 
the soil; this results in drift sands. For instance, the desert in 
Chieri-tan-chao in the north of Yu6h-erh-to-she and the Ma-wu-su 

(    desert in its south are the results ;of overgrazing by the old societyc 

D. The Harmful Effects of Deserts and Sand Controlling Measures 

The movement of the sand hills often causes damage to agricultural 
production and to the population concentration points. For instance, 
more than 20 villages and 20,000 mbu of farmland in Min-chun, Lao-cheng 
and Man-po have been buried by the sands in the last 200 years. Only 
a few villages including Hua-yuan-kou arid Hua-yin-kou and some 3,000 
mou of farmland remains Before measures of enclosing the sands and 
raising grasses taken in Teng~kuo, ©ore than 1,000 mou of farmland were 
buried by the sands every year. The southward movement of the sand 
hills in the Mao-wu-su sand belt ;ir\ northern Shehsi forced the county 
seat of Xu-iih to move three times, 111 this indicates that sand   ^ 
deserts cause great damage to the national economy. For the construction 
of the socialist and communist societies, and to improve the peoples' 
livelihood, it is extremely important to take urgent measures to 
impbve and to control the sand deserts. 

The people in the Northwest, Under the leadership of the party 
and the government since liberation, nave taken great efforts to fight 
the sand storms and have made significant achievements in controlling 
the Sand deserts. The measures taken includes 

1. Biological Measures. Biological measures include afforesta- 
tion, grass-growing, and sand-enclosing for growing grasses and planting 
trees to stabilize the sand hills. In certain places in the deserts, 
some vegetation does exist, which, if not ruined by humans and animals, 
can continue to grow and to prevent the movement of the drift-sands. 
There is a huge sand beach of 300 kilometers long and 20 kilometers •: 
wide in the south of So-li Ho in An-si in Kansu Province, which has 
been enclosed for several years and red willows and poplars are   : 
flourishing there. Its vegetation coverage rate has increased from 10?ö 
to 50$. Since it has been enclosed for growing grasses, one-half of 
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«he 2 million mpu: sand desert in Teng-kuo in Inner Mongola has become 
stabilized or semi-stabilized sand hills and gives protection to the 
vast'prairie; in the northeast öf the A-la-shah banned,thus ';;gr'eatly '' 
benefiting; the development of animal husbandry there.' The beat result 
of enclosing work has been registered in Lu-pa in Min-chun, Kansu' 
Province. The enclosed desert is 40kilometers long and 10 kilometers 
wide at its widest section.' Within the enclosed area, red willows 
have grown as tall as 1.5 meters to become "the longest green Great Wall' 
against the sandstorms. '     .  ; , , ;r 

.: The establishment öf shelter forests is the most important" 
measure against the wind and for stabilizingthesatfds, Shelter 
forests could be planted along the borders of the deserts? along the 
river courses, ditches and chapels? along the sides of highways' and 
roads? and around the farm lands to stabilize the' sands and to protect 
the farm- crops. Beginning in 1957, a shelter forest be'lt 11 kilometers 
wide and I4 kilometers long was planted by the Hsueh-pa Forestry 
Station in Min-chun« At present, sand dates have grown 2 meters 
high there. Beginning in 1953, three shelter forest belts of 5 li, 
each were planted by Mao-tai village in Tu-me-te Banner in Wu Meng, 
Inner Mongolia, which greatly stabilized the drift sands there. In 
the future, the plan calls for the planting of, seven large shelter 
forest belts in the desert areas in the Northwest which tolal 7,000 
kilometers in length. Among them, the shelter forest belt in the 
corridor west of the Yellow River measures 1,700 kilometers. 

Construction of sand dividers (or winddividers) is also 
an effective measure of controlling the sands and protecting the 
growth of vegetation. There are two kinds of sand dividers. One 
kind is the dead (stabilized) sand divider. The divider is built with 
aead shrub stems and roots or with the stalks of farm crops, which 
are woven into nets to prevent the movement of the sands. In the 
past 8 years, a total of I^OO dead sand dividers had beenbiilt in 
Min-chun, which protected the 40,000 mou of'farni land against sand and 
wind storms. The western section of the Pao-lan Railroad passes 
through the southeastern border of Tseng-ke-li desert, where the 
construction of sand dividers, together With the growth of grasses 
and trees,.has proved to be very effective. Another sand divider is '.;'' 
called the live sand divider. The masses of I-ke-ohao Meng trans- 
planted ar is temia to the sandhills. The rows of aristemia not only 
have the same effect äs the dead sand dividers, "out because the* ' 
aristemia continues to grow* its effect lasts'even longer. Better '"■'"■" 
results can be achieved by the combination of building sand dividers 
end growing grasses.' '■■ 

2* Mechanical Measures. These Measures include burying the 
sand under the soil, and the- construction of dead and live sand 
dividers just mentioned. The method of burying the sand under the 
soil has been practiced by all hsiens in the corridor west of the 
teSbw River. The method goes like this» the tops of the moving sand 
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hills are'■'£irst leveled -of 'f, then covered by a layer of wet soil, clay, 
or grassy mudwhich is approximately 10^15 centimeters in thickness. 
After the layer is dry, it. becomes a smooth and firm cover;oapable 
of minimizing wind depletion and beneficial to the growth of trees 
around the desert. In the past several years, this method has been 
practiced in Chin-ta to protect more than 2,000 mou of farm land. The 
sand protection barrage is made of a wooden frame, to which grates of 
wooden stripes, kaoliang stalks, mat-grass or reeds are attached. 
The barrage is placed on top of the sand hill to prevent the movement 
of the drift sands* According to the observation made at Sha-po-tao 
by the Sand Controlling Station of the Sino-Soviet Railroad, barrage 
made of mat-grass is the best. Wooden barrage is not only expensive, 
but would become crooked or bent down after having been exposed to 
the sun or «wind. Moreover, lumber is in short supply in the Northwest; 
Kaoliang stalks are inexpensive, but are too weak and decay easily. 
Once the kaoliang barrage is filled up with sands, it cannot be 
pulled Out for reuse;. But the mat-grass barrage is strong, durable, 
and inexpensive and mat-grass can be easily obtained in the desert  . 
areas, thus making it the best material for constructing sand  -,-.:, 
protection barrages. Generally speaking, the use of sand protection 
barrage is not economical enough. At present, the measure is used only 
to protect the basicconstruction in the areas in where sand control is 
urgently'needed. ''.;, 

5. Hydraulic Measures. In addition to planting trees and 
growing grasses to stabilize the sands, irrigation measures have been 
adopted to improve the deserts into farmlands or grazing lands. The 
people in Yang-chiao-pan in Cheng-pan Hsien in northern Shensi and the 
people ±ti Lai-lung^wan in Hehg-shan,Hsien have brought water from 
Lu Ho into the deserts in order to convert"the sand hills into farm 
lands, in 1958, the people in Yu-lin Hsien built a canal in Yu-tung 
to let in the water from Hua-chu to the desert and finally to , 
Cheng-chuah-pao. The canal is 280 ii long and can irrigate 650,000 
mou of farm land. During the construction, water was immediately 
brought in as soon äs a section of the canal was completed. The wates 
in turn, was utilized to open up another seotion of the canal to 
stabilize the drift-san^s. By these procedures, difficulties were 
overcome and the canal was finally completed. The people. in Teng-kuo 
in Inner'Mongolia adopted the same method to build 43 canals and ■ 
turned the desert into 200,000 mou of farm land. All localities 
with similar conditions should take advantage of their experience and 
the underground and surf ace wajker resources should be surveyed and 
utilized to improve the deserts.      . 

4, Agfioultural Measures. Areas 'along the desert borders and 
the beaches within the deserts have better spils and have been   ' 
reclaimed for agricultural production. These areas, due to the :.:.' 
destruction of vegetation, can be easily turned into sand hills. 
To prevent the expansion of the sand hills, reclamation on the sand 
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hills must be prohibited. Farming activities on the reclaimed sand 
Slls should to stopped, or shelter forests should be Pj^*J 
protect the fields and stabilize the drift sands. It is extremely 
important to see to it that farming operations around the borders of 
the sand hills would not result introducing more sands, and at tne 
same time, agricultural measures to protect the fields, such as 
growing kaoliang, corn, sunflower and other stalky crops, should be 
Kn? After hfrvest/the stalks and stems of these crops could be 
utilized to hold up the sands. In addition, stones may be used to 
dover the ground right after sowing- the seeds, so that the seeds may 

not be blown off. ,   ; .,  n 
The biological, mechanical, hydraulic, and agricultural 

measures oust discussed all produce good effects in stab£^e
th* 

drift sands. But in order to make these measures more effective, sand- 
controlling surveys and programs must go hand in hand with them and 
experimental works must be strengthened. Experiements could be done 
in the field and the results of the experiments, once obtained, 
should be appSed to production. When working out the sand-controlling 
programs, the characteristics of the natural conditions in various 
localities must be taken into consideration, so that the development 
of forestry, farming and animal husbandry can be well proportioned, 
and contradictions avoided. In the processes of enclosing the sand 
hills and growing grasses there, the grasses needed by the masses to 
feed their animals and for fuel purposes must be provided. A grazing 
rotation system should be established; that is, grazing should be 
done in various areas in rotation through the seasons; enclosure of 
sand hills should be undertaken one after another and the logging 
operations by the masses should be guided according to plans, so that 
they will not ruin the vegetation. Other problems such as propagation 
of young seeds and the allocation of the labor force are equally 
important and must be done in a balanced manner in order to assure 
the fulfillment of the various plans. This series of works can be 
accomplished only by the leadership of the local party organizations 
and by the reliance on the masses. 

5045 - END - 
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