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LONG-TERM PLANS FOR SINKIANG IRRIGATION

Wang Ho-t'ing . =
- (Uedas 7262, 14528, 160) :

Deficisncy of water is Binkiang's most serious problem. Situeted in the
northvest part of China, in the heart of Asia, this province is remote from oscean:
and beyond the reach of moisture-laden winds. Consequertly, it suffers fror lack
of rainfall, W'th the exception of the high mcurtalrn ranges, the avevegs annual
rainfall of the province i1s less than 100 millimeters. Pracipitation is grsater
in northern Sinkiang, alchough the average .'ainfall thore does not excesd 400
millimeters.

Sinkiang is the most arid of the province. in the northwest. It 1s, there- .

.. fore, the province most urgently in need of irrigation. Statistics ehow that ’
L irrigation by human lebor 1s practiced in 7 percent of the farme in Shensi, 21 ]
: percent in Kanpu, 92 psrcenmt in Ninghsia, and 1C0 percemt in Rinkiang. Withcut
irrigation, there would be nu production no» raconstruction.

How can i igation be carrisd on in Sinkleng? Although the province lacks
geographic proximi%y to large bodies of water axnd monscons, i} cap obiain water i
from 1ts elevatud areas. The province ha three large mountain rewges; A-erh-t'al
Shen to the morth, K'un-lun Shan to the scutk, and T'len Shar iinthemiddle. The
. peaks nf theme rapges receive rwisture from che vinds ~hat have blewn over the
e Arctic and Indian oceans. The 1cs and snov forwed during the winter thaw in the

: spring and summer to form rivulets that are the rrimary sources of water.

Since the source cf weter depends onthe ‘melted enow of the mountein ranges,
farms and communities must necessarily be located at tha foot of thesa elevatlona.
Such settlements are called casee. Located in the northern foothills of the K'un-lun
Shan are Erh-ch'iang, Bo-tien, and X'o-shih. In the southern foothille of the T'ien
Shan are Ha-mi, Yen-ch'i, apd A-k'o-su; towerds the morth ars Ch'i-v'ai, Ti-hua,
and I-11. Ch'eng-hus and T'a- ch'et;é are gituated at the southern slope of A-erh-t'ai
Shan. Of the 1, 85C,000 squurs K¥ilometers vhich constituts Sinkiang, the osses T
occupy only .007 parcent. The goal movw .18 to increase such omses by utilizing B
sufficiently all sources of water.
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Unleas irrigation projocts are daveloped and barrsn land cuitivated, we
will meet with defeat during pertods of emergency. Sinklang does not feur a
lack of land; Sinkirng fears & lack of water. Thie factor 13 the cmuse of
lawauith &t every planting ss&son. The most severe conlitions usually exist iz
Su-fu, Borcn'e, and A-k’o-8u helens in southern Sinklang. K Thes:z thres haiens
reiy on Yhe same seurce of wator., The towms sitnztad upstreem kave the advantage
of thas terrain while thoes located downstresm suffer the disadventages. Problesms
tave become more difficult to solve witl the ensulng years.

In 19h6, after he had mede an inspectior tour of Sinkilang, Yu Yu-Jern,
' ! chalrman of ths Contrcl Yuan, sall:

“Iirigation i1s definitely second to life in Sinkleng. With water, the desert R
may be trensformed imto fertlle valleys; without water, the oases become deserts. W S T
Should $he Cmtral Cverniment, in 1ts program for recomstruction ald to Sinkiang, e g
vegin with 1rrigrtion, 1t will recelve the bleesing of each individusl. In brief, A
the Pirst itep in Siikiang's reccmstruction is irrigation.”

Topographical Featuras

The majority of the farmy In Sinkieng rely on apring thaw for irrigation
purprcess. -Although the spow-capped mcantaing forn a hege natural regervolr, it is
Ll difricult to ccordinate tke water Jupply eud agrioultural requirements. Waxm
T spring woather comwes early ic:the plathe before the srnow in the upper regions bes

e melted enough %o provide gufficient water for young plants, This is the primayy
. caufe of irrigation problems and accounts for the abundance of deficlency of

P harvestd, T period in which plants grov and reach maturity 1s very short. lack
B of water during spring p tipg c‘q;wt Ye remedied later by a sudden ample Bupply.
. In the sarly autumn, floods may bring disaster. :

The winter 1o northern Sihkiung lasto 5% months, with a low of 30 degrees C
bslow zerp. Moat agriculivwal aresg ie Sinklang dc not require water at this tine.
Therefore, it is essertial to plan ghe comstruction of rebervoire and canals te
conferve winter waters for use in the ferming areas during the spring and giummet .
To achisve double results for half the amotmt of vork depeads on Low the terrain
is used in the construction of & r<gerioir, The mountaine apd vallayr
gradaente. It 1z difficult to find a cuitable place for the storags .. water.
g Howover, thers are nmatural marshle.ds -and lekes which may be used for storage purposes.
- For example, the Red ¥W1ld Goose iake {Hung-yer -ch'ih) (Ueda: 5985, 12957, 5986) in
’ T1-hua, the Po-ssu-t'eng Hu (101, 1373, 13820) in Yen-ch'i, and the Hung-hai-tzu
(5985, 1182, 2262) in Pa-ch'u.

'Most of the rivers in Sinkiang are inland, that 1s, they lose themsslves in
the desert socon after taey leave the wountain pesces. This phenomepa is common.ly
krova as percolatioa.

. The northern i southern Sinkieng basins ars alluvial pluins of the K'un-luc
‘ Shan, T'ien Shan, and A-erh-t'ai Shan. The fringe of eauch baain 18 elevated while

the nenter is depressed, Along the foot of the mouniuins stretchss the Gobi Desert
vhose width variee from several tens ~f kilometers to over 100 kilometers and ia
composed of gravel and coerse ssnd., The sand Becomss cotrser near the foot of the
mountains., The lower frings of thu desert adjoins arable iand where the present

B cmses are situated. Canals bringing water into the farming region muat pass through

“ the desert. Two difficulties must be overcome.

1. Sewpage.. The rate of seepage 18 about i percent every kilcmeter. With lwns
vater, there is more ssepage. The greater the distance the mecre difficult it 1e to
conduci the water.

2. Erosion. The canals go through the desert with a alcpe of apout 1.5 perrent.
The desert soll offers little resistance to erosion from the current. When the
upper Part of the canals are eroded, ths lower part becomes silted. Then the rate
of flow decreases which results in more seepage. Before the use of cemeat began,
-2 -
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tne avove-mentioned difficulties vere bardly surmountable, Today difiiculty im
trapsporting cement 1is limited only by the financlal angle. Sinkiang has not

yet opened a cerent factory, therefore, cement must te purcrascd from the Yac-
chien (8331  106c0) Factory in Lan-chou whish is 1,90C kilcmeters. from Ti-hia.

Since most of 1ts8 water la percolated, Sinkiang's urderground supp-y i€
rich. In geveral areas in northern Sinkleng, the opening of well. has formed
apn important part of irrigation. Utilization of underground water has great
potentialities if wells are improved and mechanized methods are used in dx»illlng
them. In the aradble areas, the 01l ig bracklsh, The undergromd vater t&able
ie higher towards the center of the« basin and the brafklsbmess iz heavier.
White crystals accumuiate on the surface tc form e galt dank. Fortunately, the
arable surfece is &£11l extenslve end the ground slopes cnongh to Tacilitate
dralainge and to wash out the saly. According to the experimenis of oid Termers,
tre brackish content of the soll or the water can eid in plant maturetlon., It
Yiss the value of fertilizer. Becamse of the limited marpower, under ordinaxy
conditions fertilizer is not used. To conssrve the soll, fal iwing or plant

[N Py

rotation is PIGCUaABTU .,

History of Preesnt Systems

Sinkiang has a long agricultural history extending as far Lask as the Haan
Dynasty (206 BC). Poastal service Ly courler was lnitlated end cxer cid seeds wors
introdused during the rsign of Yuar.. Cultivatlon was largely scuth amd norih
of T'ien Shan, During the Ch'ing D ,/nasty, TLin Tse-hsu proprssd the use of walls,
Teo Teung-t'ang constructed irrigs.lon cenals with militery lalor, But the Tact
thet irrigation 1s what 1t 1s today 1o Sinkiang may be credited <0 the people
who, driven by the nacessities of livelihood, ctruggled to &ig ¢erals and wells,

At preeent there ave over 1,000 wells and more then 1,580 Iarge and small canalg
in Sinkiang with an approximate aggregate lemgth of 40,0 kilometers. The irrigated
or cultivated area for the entire province amounts teo over 19 miition mou (ome acre
equals 6.6 mou). If the present population in Sinklang is eetimated at about 4 million,
the ratio is approximately 4.7 mou of watered land for each person.

01d canale divert waver from the mcuntain streams. The engineering work here was
comparativelr simple rssulting in much seepage and lowered duty. Each cansl is cavable
of irrigating unly 10,000 mou. In southern Sinkiang, however, camals from the larger
rivers are .apahle cf irrigating eeveral tens of thousand mou The old irrig-tion
gystoms do not Mave intake facilities and rely on temporar; dikee. During high
wvaters, thege emiankmente are of mo avail. Diviaicn of water was determined by
custom and resu.ced ir mich confusion during periods of shortage.

Beginning in 1941, modern irrigation enginsering wae ir vroduced. The project
inclufed: the Yu-mung (10709, 21919) Canal in Sui-sing (I--. }, ‘he Th*n-yung (4557,
2953) Canal im Ti-hua, the T-ien-ch'ih (1947, 5986) Canal in For-k'w=xg, and the Heiwn-
sheng (4376, T770) Canal in Sha-wan.

Comstruction préjests cn a largur ecale which are curvently in progrees are:
the Ho-p'ing (1263, 2899) Canal and the Red Wild Goose lake Reservoir iu Ti-hua, tbe
West K'o-X'c-ya-erh (LB8GY, LB69, 12962, TC43) Canal in Shan-susi, the Wei- kan Ho
(63,1, 2897, €045) Diversion Gate in K'u-ch'e and thres diversion gatos ot 'u-ch's,
Sha-ya, and Hein-ho. Recently planned omes include the Hain-chung (4376, 3203)

Janal in Ea-mi, tke Humg-hai (8739, 6i82) Reservoir st Pa-ch'u, the Esi-ta {10320,
19k6) Canal at A-k'o-su, ths K'ai-tu (12716, 12188) I> Canal at Yea-ch'i, and the
T'leh-kan-11 (12634, 2897, 12372) Cemal at Wel-11.

Besides the canal system, there are three othar methods of irrigation in
Sinkiang: ponds, wells, and "janats.” Ponds are found at Ch'ang-chi, Ch'ien-te, and
other hsisns in northern Sinkiang. Welle are acattersd throughout the province.

Qanags ocour largely in Shan-phan, T'u-Iu-ien, T'o-ko-hsun, and la-zi. Theee four
haiens are an area especilally difficult for cemalizetion. The ganata here are actually
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gurface ¥olls or tumnels. They drav undergronnd water through gravitatiou. One L :
genat can irrigate an average of 40 moi in Ha-wmi, or atmut 250 a@ow in T’u-lv‘fan, o -~
Shein-aham and T'o-k'o-hsun. Ths largeést is able to we-ii about 8OO mou. This ‘ -

form of {rrigation vas firat imtroduced in Simkiang 200 yéara ago. It 1o kméwn
loca!ly a8 K'an-erh-tiu (1680, 57h, 2262) and 18 eimilsr to the Peralan term,
"kar..,” There is a pogeidility that this system of irrigatiom was introduzed )
from Perela.

The qanate in Binkiang, except for thowe which uss tiubering im certaism places
ag protection ageinst ehifting sande, all rely on 20il resistanse to support the
perpendicular ehaft of the ganat and the shups of the subtummel. Comsesuently,
the amourt of water must be limited. Moreover, ths yavats mst ™ gifted and
dredged anmelly. Iaboér end meintenance coste of esch qanat ars hign.

A comparieon of expenges for each mou of watered farm land shows that -anal
{rripgation sosts the most.

.- Pature of Possibilities of Irrigation . P J

What are the possibilities for the wzpansion of irrfgatiom in Birikiang?  To
snsver this qieetion, 1t is nocessary firat to maxe an sstimate of the socurces of
vater. The sourcés of water inm Sinkiang ars not aa seéarcs sa soms people thimk
and not .as 'mch: as some oldtimere estiimate. The province's supply of water may
be very ¥.ager, bui, If fully amd ecoromricaliy ntilized, 1% canm e dirscted tovard
Putiirs reconstructicn.

According to early estimates, the averaze low-vater discharge of rivers inm
Binklang is generally about 2,000 cubic meters per socond. If apring and under-
grourd vater which can bte utilized are discharged at 300 cubic metera per second,
the total would be 2,300 cubioc meters per second. Calouiating that an average of
one oudlc meter per second could irrigate 10,000 mou, the total figure would irrigate
23 million mou. With the exception of ravrms already im existemce, corplsts ubiliza-
tion of the present sources of water, without any kind of storage, would result in
irrigation of about 4 million mou. If the summer and autumn £icod wetere amd the
umsed water of winter car be stored, emd if the source of weter can be Increased
300 cubi¢ meters per second, it would be posaible to irrigate about 7 milliom mou.

If existing irrigation systems can be furtbsr improved, 10 million muu can be watered.
This 15 a 50 parcent increase over the presont mumber ¢f farms, Coordination betwesn
agriculture and zn improved irigation system would msan an incresse n the quantity
of produsticn, '

The generation of electricity also has possibilities of development and value.
Due to the Mrop of the mountein streams, water pover ig available almost evavywhere
for the mechanization of imdustry and sgriculiurs. PFor examnle, the Ra-man-kou
(1kh12, GUT6, 64OY4), at the momth of tihe Po-smu-t'eng Mi, 1s abdout 11 kilometers
long with a drop cf about 60 meters and a m/rmal dimscharge of K0 cubic meters por
second. It i estimated to de cmpable of prcducing 25,000 herserower. Thsre sre
many other arems which can supply mich water power for elsctricity. Water conasrva-
tion ir Sinkiang, now or in the future, chould stress, above all, agricultural irriga-
tion. Thersfore, the prerequisite of Ayd.raulic development shall de noninterference
vwith the irrigation of farma.

As for vater pavigation, its development shall be confimed to the Tarim Darya
apd itg reluvel vatervways in scuthern Sinkiang. If this shonld succeed, ther naviga-
tion will start from A-k'o-su to Wei-11, with the lstter az the centzsl line. From
the north, the l.ne shall atart from K'ung-ch'iao Hu (2260, 12955, 6Ch3) and run
direotly to Yen-ch'i afid Ho-shih; ths southern route shall start from the canal
atlirvnlated in construction plans, and run dirsctly to Brh-ch'iang and viecinity. The
extire line will be over 1,500 kilometers long and will benefit the traneportation
and marketing of agricultural producte and tha development of rich farms in =outhern
Sinkiang. There is, however, much wildernese along this river. Shoals and other
obatacles are manifold. The results of recent navigation teste show that a gool deal

T
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of repair and engimsering work ie required before the river can becoms a through
trapsportation system. Canalizatlion of ths net of vaterways in Yen-ch'i and Erh-
ch'iang is vast and cennot bes completsd in a short bime,

There are two prevaell’wg ideas comcerning the future of irrigation im Sinklang.
One maintsing that Sinkiang's suvply of water ig dopendent on the snows of iwuy yeers.
Esch year there iw a gradusl deslime ip the szuowfell and the encv line rises higher
and will cne day be completely gone. This tremd of thinking hes no scisntific basis.
The scirce of water today is primarily the accumilation of emow om the high mountains.
The amourit of water is dscided; on the onre hend, by the amount of emow which fell
during winter of the year before and, on the other, by the degree of warmth of svring
of the curvent year. The amount of snow devends on changes in msteorclogical con-
diticas. Without records vwhich cover & loag veriod of time, it ies imposaible to
rrodict these tendencies.

The second conmtention is that éince ths omdes of Sinkiang erse surrcunded by
the desért, itm sands and dtones will comtimie to sdvence uptil they cover the casea
completely. uch & danger does thresten the K'un~-iun foothilie in southerm Sinkiang,
bt 1t is ot Aifficult to Sonquer mstures by humen :ngemuity if there is a reliable
supply of water for the grdwih of forests. :

Development Plens

The nsed for irrigation in Sinkieng is urgent, Hoves far ite development are
great.. But;the.regicn.ie vast and. irrigation exglnsering is extremaly difficult.
And, what, ia very lmportant, there 1s no railroad in Sinkiang and there exlists &
-gevere lack of manpower, materiasls, and finances. To attain success vithin a short
time 18 an inpossibility. To meet this pressing need and to advance all types of
irrigation constructions, 1t 1e necersary to obtain ample fiemcial and tvesmical
2id Prom-the Central Covermment. The people or this province should also exert
thetr efforts and work ¥ith the govermment to subdue &difficulties emd rush the
undertaking. ‘

Widsspread investigation, surveying, and hydrological tests ere fundementael.
It ie importent to drew up practicsl plans which can be carried out with present
strength. Attention shomld be foemmed oa irrimation and plens shonld be formulatad
to meke golf-sufficient those mress thatleckgraiu, and to alleviate the people's hard-
ships In those areas which lack weter. Secor.ly, a network of watervaye in conthern
Binkiang should be opened, with Yen-sh'i and Wei-11 as focel points; in order to
facilitata the traneporting and markoting of farm producta. Thus, the economy of
the villages can be raised.

Prainags enginsering to improve the soil ie another important groject. Hydro-
logical activities should be expended wo inclule tower for induastry.

The Binkiany vrorincial government hauo already arrangsd a Sirkiang five-Year
Irrigation Reconatructing ¥Ylan based on the province's ar tual needs which, if
finances pormit, may be raelizad in several phases.

The grain produstion of Sinklang. from the viewpoint of the entire vroviace,
18 avtually sufficient to meet the demend. EHouwever, the desert acts as a varrlor,
makez transportation 4ifficult, and neighboring heiens have ailfficulty helping each
other. GStudies of population and arable land distribution shov that southern Sinkieng
hea a svorplus of food production while northern Sirkiang kas an imsufficient supply.
Ha-mi an® Ti-hua suffer the most. In recent years, TZ-hua has relied on help JSrom
the various hsiens in the A-k'o-pu diatrict in southern Sinkieng. Ha-mi depends on
Kansu Province for aid, but the traneportation distance ie mors thsn 700 kilometers
and there are many difficulties imvolved. To attain self-sufficiency im rorthern
Sinkiang, it isrimperative that irrige:ion be increased.
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In Su-fu and other districts in southern Sinkieng, the population iz dense

and dietribution of the water eupply ie difficult. The durden of these adveralt‘sas .
falls on the people. A reservolr met bs cor structed. Getes to divide the water
should bs constructed in order to permit a falr distr butiom. Only then can the ‘
diff.sulties of water consumption be solved. Geogreaphically Yen-ch'i is in the
heart of the rrovimce. It hes a rich weter supply and ita unrultivated lend is
veast, Therefure, the greatsct hope for the dovelopment irrigation in Sinklang
lies in Yen-ch'i,

i Current engineering projlects are curbed by lack of materiale. Local sub-

e gtitutes nust ho used in orde> to aveid the difficulties involved In the acquisi-

o tion of matarisl from other provincee. Thers 18 a apecial need, for engimeers vwho
: can accomplish the intricets tmek of scientific irrigaticon construction.

Water Congervation Pureau Activities

The Siniriang Provincial Water Conservation Buvesu was ostablished in June
L 1546, In the past 2 yesrs, it bes-st¥emnted teo brine irrigation to the entive )
o province witk the aid of the Sinkieng Irrigation Engineering Corps of the Ministry
. of Water anserva'tion. With limited technical perscmnel, it mssumsd the foramidable
tegk of irrigation engimsering. The following 1& & rough outline of the past 2
years' activities of this bureau:

1. Geunersal Sarvey of Irrigatiom
In 1946 the Corps was dispatohe® to every part of northern and southern
Sinkiang to conduct a gemeral survey. The 1raterial thue collected is being com-
piled and will form the hasis of a blueprint for Sirkisng®s *rrigation projects.
Prior to this survey, there wae no complete data om irrigeticn corditions frowm
vhich to proceed.

2. Preparations for Hydrologival Survey

A hydrciogical ruvcord is hasic in carrying out irrigetion enginsering. Since
R 1947, this province nas maintained a Gemeral Hydrological Board to pramote hydrologice.
- activitiea. Three hydrological statioms have bheen set up in the Ti-hua and Yen-chi
area, five in Ha-mi, T‘ien-ch'ih, and K'a-erh-lo areas. Others will be created from
time to time to cover the entire province within a few yeara. They will be of great
service in russarch studles on the amount of water required for all iypes of agri-
oultursl products and in the compiling of ergir2ering estimates. Work was [irst
gtarted ¢t the Ti-hua station early in 1648,

3.. SBurveying znd Plamnirg
' The werek of surveying, planning, anc. organizing has already heen comrleted
for the follcwing projects: >

VoM.

Ney

a. Hed Wild Guos>d Lake Resarvoir at Ti-hua. )

b. Ho-p'ing Canal at Ti-hua.

¢. Shih-ch'eng-tzu Ho (7954, 1740, 2262, 6045) Irrigation Works at Ha-mi.

4, Wu-tao-kou {135, 12051, S404) Irrigzation Works at Ha-mi.
6. Wel-kan Ho Liversion Gate at K'u-ch'e,

f. Ién—oh'i Irrigation Wc.ka.

. g. Ho-chirg Irrigation Works.

.. Hsi-ta Cenal at A-k'o-su.
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The, Ha-m! irrigation schemes snd the Ti-lma projects are both preasing , but
becausa of engineering difficultles, they have not yet been starited.

4k, Red W1ild Goose Lake Reservoir

Food produstion in Ti-lma, the capital of Sinkiang, is not sufficient
and in ragent years the populstion has increased. vi-hua also lacks funds. The
trangtortation of food over long distances increases ite cost. Trrigation is :
absolutely necesssry to incrsade local production and to provide the people with
smple food.

Ordirerily the water supply of the Urumchi River in Ti-lma is insufficient.
Consequently, the mershlands of the Red Wild Goose Lake maet be ubtilized as a
regervoir to coserve winter waterg. - The onginsering work on this project was
begun in August 1947. Utllizing equipment mede to vithetand the extrems cold,
work wes rushed to complete the ressrvoir. By the beglaning of May 1948, the
important comstruction of lower slulce gate was entirely completed. Storage
capacity has reached 18 million cubic meters. When Pinished, the voservoir will
be capable of storing 50 million wublc msters of water. It will rank decend
only to the Sham-m-t'sn (7284, 7343, 6545) Ressrvolr in Taiwen. To sfdre watéy
offoctively, the depth of this reservoir must be 20 meters. The sluics gate usss
a ~yiindrical valve. This valve and the opening and closing mechanisms were all
memiPaotured in Ti-bua. BExcept for a small amount purchased from the Yao-chieh
Faptory in Eansu, most of the cement im a substitute made Joeally,

5, Ko-pfing Canal

Tha soil in ths viecinity of Ti-hua 23 rocky and sterlle. Eowever, the
unoultivated area where Ti-lma adjoins Ch'ien-te and Ch'ang-ochl 18 vast and the
201l 1g fertile. It can be cultivated on a large scale. The source of water would
be the Red W:1d Goose lake Remervoir and irrigetion would bo made possible by the
Ho-p'ing Canal. Work vas begun in March 1947. The mair. camal will be 35 kilometers
long and will be Tined osntlrely with elate to protect it agaimsl orosion. The dls-
tributing canals will be over 100 killomsters long. Two thonsand mou of rice were
Plented in 1947, Over 10,000 mou were opened in 1948, Ccmpletion of the entire
projact awalts the granting of more funds. When fimished, the camale will bave the
capacity of irrigating over one million mou cf rice, waeat, and mixed cereals. The
main part of Ti-hua's food problem may thus be solved.

6. Floci-Condrel Lorga ab Won-su, P'a-ahin, and T'a-shth

The new cuannsl of the K'un-a-le-k'o Ho {261k, 12830, 835L, 568, 60L5), a
trivutary of the A-k'o-su River, is in the vicinity of Wen-su, P'c-ghlh, and T'a-
shih, It i over 10 moters abowe the 0ld chammel., PFortile slluvial plains along
the old channel have already been cultivated to the utmost aad comprise vhat are
movn today as Won-su, A-kK'o-ou, etc. The P'a-ghih and T'a-shih terrein ie treacherocus.
Ac acon a8 the dikew buret, the thres haiene of Wen-gu, A-k'o-su, and A-wa-t’i are
imindated, Work on this important flond-conirol prcject bogan in Marcii. Activated
by locsl citirens, with the aid of troops statlcme” thevs, the construction was com-
pleted in June 1947. Two flood-cantrol projecte are etil. pending: (1) the Yu-me-ta
Ho (7261, 1859, 194K, 6045) of Ho-tlen, Lo-p'n, and Me-yu holeng; and (2) the Hu~t'-
u-pi Ho (1251, 164€, 1373, 6045) of Ching-hua Helen.

7. Repairing of the T'ien-ch'ib Raservoir
The T'len-ch'ih Reservoir is situated halfway up Po-k'o-ta (1016, 568,
12052) Sham, 30 kilometers southeast of Fou-k'ang county seat. It 1s the aecond
most important reservoir in this provinee. Built in 1943, it sufferei dameges in

1945 because the remoteness of its location hampered control. Repairs were made in
1947,
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&. Wei-lan Eo Diveraiow (ete for K'a a-sh'e, Tha-yg&, end .i, ok

K'u-ch'e, Sha-ya, and fsia- ho 811 rely on the Wei- kan Ho for irrigation.
Situated fsrthest dowmstream, Sha-ys aunially hae triuble with the sther two
heilens ovsr the division of the water. To equalize ths distridution of water g
and to settle these yearly - leturbanges, the conctruction of ombarkments anid = :
diversion gate 18 being plaried. The orifice of the gate will be regniated
according to the actual farming area of each heilen and the transit comditiors of
wvater; go that a;tomatically there will be a fair distribution of water. Started
in Beptember 1948, this project is in po:itive stages of progress,

9, West K'o-k'o-ya-erh Irrigation Works

T'uw-1n-fen, Sher-shan, and T'o-k!c-hsun ere the world’s most moted
gwawpe, averag ng about 150 maters below ses lovel. Although the latitude ig
43 degrees porth. the temperature is very hot. Planting is Tossible cnly during
t¥o seascme of the year. The sources of water ave all lost in the desert. Slnce .
there are many cbetacles to the opeming of a canal, irrigation depends on qanats
and wellg. Bat large-scale expuansion of ganabs would result in their being too [ O
close together and cme would flourdeh while the other would be exhesusted. Besides e IR
extending, repsiring, and lmproving already existing qanmats, it is better mot to SRR
plan any new omes. Although It is possible Lo dredge wells cr use the drainage
method, theres are Yimitations. It appsars that cemals, which load water directly
from the mcuth of the etresm, remain the cnly scientiflé means by which the water
supply end farms in thess thess helens may be increased.

. Bucse s is nsually guaranteed when cemort is used to ilns e camal. “ihe great’
amount of cement needed now, however, not only requires imaccessidls furds tut
entalls difficulties of transport. The use of csment substitute also incurs huge
ccats., Under sach perplexing conditions, the most economical and durabtle paving
material, according to the resuits of tests, is locally extracted siate. Upright

: alate, If sqrenged properly on the desert slopes, can reaist eromion end reduce

; seepage. There are two reasons for thid: (1) since the canals uee a larger charmel,
about 2.5 meters wide, theve s less coportunity for seepege; (2} since ths flasmires
of the upright slstea permit silting up of loose soil, sespegs is gradually reduced.

The amount of water of K'o-k'o-ya-erh-keu i3 comparatively grest and the desert,
as a barrior, 1 comparatively small ( the canal pemetrates abocut 32 kilomstera into
vhe desert), Therefore, expension shculd be promoted after this rrcject 1s btarted
and produces positive results. ,

, 10. K'ai-tu Ho Irrigation Works et Yen-ch'i

The K'ai-tu Ho at Yen-ch'i hes a rich supply of weter. There are broad
levsi plaine on both sides of the river., In the past, becauwse the problem of land
»y,-1%3 was never Jegally settled, water was lefi vo fiow unchecked mad the fertile
8 wag permitted to go to waste, Tho minimum water dfacharge ir. this rizer is
4 ubic meters per secmd and 1t is capable of Zirligating sbout 2 miliica mou, e
arzu v e g ved im exteasive and raquires a deteiled eurvey end apslicaiion of &
wrasblend a0 complete develorment plan.

To meet present urgent needs, a portion of the canal shouid be constructed
#n thet cultivation of & portion of the land can be inltiated. With the exzeption
: of iarge-scele surveyirg to be done in 1949, work ie proceeding on the opening of a
R distributing canal firom the baaks of the E'ni-ta Bo which will smpply water to exist-
ing cansls, and on the additiom of several lateral canals.

1l. Surveying the Tarim Darya in Woi-13

In 194k *he chaussl of the Tarim Darye in Wei-11 Helen was changed to flow
eagtward, It jJoined the K'ung-ch'ian Ho only to be lost in the Fal-lung-tu (7709,
14876, 1768) descrt. The old channel ran dry and affactsd the water supply of the
‘ severa_ hundred kilometers of land stretched along thz banka of the Tung Ho (4765,
60L45) from T'ieh-kan-11 to Erh-ch'iang. On theother hanl, the fayms in the vicinity
of Wel-11 were confronted with the demger of flood or ‘bm\,xieh water. The psople
of this area pleaded for restoration of the old chammel to alieviaie their hardships.
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J+ was orginaliy pleoned to block the mouth o the upper reachea of the
Ying-erh-mai-11 (9795, 7043, 11398, 12372) River {directly scuth of Iunetfal,
abouc 200 kllomoters from Wel-1i) to restore the (id chammel. Tt later appsered
that although the volume of vater of the Terim Derys vas great Juring sessonal flocds,
nevertheless, when the farms needed vater adly, nomé was to be had., This 4s
because each year the farms along the tributeries above, sach as the Yer-erhssh'iang
Ho, K'c-shii-k'o-erk (1392, 180, 1392, 70L3, 60US) Ho, A-k'o-su Ho, and the Wei-kan
Ho, increaged in mumber and more weter was used for irrigatior. purposes, Downo
gtream, ths Gisvharge wes reduced to a mere trickls, The minlmm water dlschargo
was Only about 10 cublc msters per second.,

If the ald chmnpel 18 ussd, the long demert stretch crestes so much
seepage and eveporation it is difficult for the water to resch T'ieh-kan-ii.
But as goon as the charnel was changed for this reason, if sould not rsach Wei-1i.
Thers will also be many obstructions, in “he dmvelopment of water trangport. Aa
a regult of research, 1t was decided to changs the chanrel at the lower pert whers
the Tarim Darya jJoins the X'ung-chk'iac Ho.  Dikes and barriers will be constructed
in the area cf Wei-1i. Water will be led by camals, which will be cometructed
acoording to plen, inm the old chanmel. In such a fashiom, the minimm weter dis-
charge of the Tarim Darys may be benefited by the excesnive supply of ‘he K'ung-
sh'iao Ho, And again, it way be compectsd to the proposed 1eesrvolr at Po-ssu-t ‘eng
Ha, The weter supply may be Lhus regulated.

12, Hung-hal Reservoir at Pa-ch'u

Pa-ch't is situated fartheet downstrsam on the Yoh-erh-ch'jang and K'o-
saih-k’o-erh ~ivers. In tke Su-fu district it 1s most seriourly affected by
lack of water. The other hslons, located upstream ard benefited by their positioms,
exhanat the supply for irrigation purposes. What remains is not mich. The course
of the river 1a meveral Wmindred kilometers amd the river bLed is sandy. At low water,
there iB.much evaporetion and sespege, Thus, at times Pa-ch'u has 1ilttle water,
sometimes nome. Planting depsnds cm the flood waters of Jume amd Acgust.  Srops
are mostly autumn onee. Durlng the dry period, from Jamiary to Aprii, the hsien
faces a problem of water for drinking purposes., Ten kiicmsters southeast of the
city there are three swamp ereas, Bung-hal &3Y 6182, Ku-hna! (342, 6383, sull Shand e 57 189
vwhich extend saveral tens of kilometers. Some ol the excess winter water and sunmer
flood waters flow to this region where the accum:laticn forms a lake. Thers is an
abundant growth of reeds. Should tbis fevorable spot Pe wtilized Mo the comstrustion
of a reservuir, and smtuakments and diversion gates be built at Yen-erh-ch’iang Ho,
1t will be possible to store these 3xcr 38 weters. According to survey estimates,
the volume of water which may be stored is over 100 million cubic meters. The des-
perate water problem of Pa-ch'u can thus be solvad.

Surveying is now in rrogrese on this velusbls prcject.
13,  3esll-gealo Irrigeticn Schemes

With the exception of large enginwering projects which vwill bs handled
directly by the goveriment, lesser projects such as repalring oid canals, mespding
dikes, adJjusting wells, dredging wells, constructing email regservolrs. opening
small camels, etc, shall be assumed by the local ci*izcas  vith “isancial supple~
mentation and technical assistance froum the government., ‘'nese proijects were started
in the past, tut, if serimely and univereally pushed forward, they would serve to
supploment the anortage of large-: ile irrigation. In ecme areas which fsce a
scarsity of water, there is definitslimiteticn to the development of smaliscale
irrigation schemes. Tuerefore, the solution of agres: yortion of the rreseing water
conservation problems in this province still copends on the initieticn of Jarge-
scale irrigation.
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