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Abstract: The Baiyang River Basin extends across two administrative districts including Dabancheng in the upper reaches of
Urumgqi city and Tuokesun County of Turpan City in the lower reaches, Xinjiang. The upper Dabancheng district is located
in the dry area of alluvial and proluvial intermontane basin in front of Bogda peak of Tianshan Mountain. Many branches of
source streams converge at the mouth of the southern end of the basin, and form the downstream from the gorge. Many
tributaries supply the main stream of Baiyang River along the way. Baiyang River passes through Tuokesun County in the
extremely arid Gobi desert and ends at Turpan City-Ayding Lake, one of the few typical irrigation areas in China which
spans the superposition of drought and extreme drought. The effective utilization of water resources and protection of water
ecological environment play an important role. According to the naturally ecological environment attributes formed by the

river water system and the river water intake project nodes, Penman—Monteith ecological water demand quota, satellite
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remote sensing area identification, and hydrological year distribution method were used to analyze and evaluate water
demand of the ecological environment vegetation, river ecological base flow and its regulation sections in the upper and
lower reaches of the basin. The results show that the annual ecological water demand, ecological base flow, annual runoff
proportion, and control section of Heigou River in Dabancheng district are 921 thousand m®*, 0.29 m’/s, 18% , and
Heigoutou section respectively; those of Aksu River are 1048 ten thousand m’, 0.33 m’/s, 12% , and Aksu canal head;
those of Gaoyazi River are 862 ten thousand m’*, 0.27 m’/s, 12% , and Gaoyazi channel head; and those of Ayding Lake
are 4256 ten thousand m®, 1.35 m’/s, 32% , and the head of Xiaocaohu, where the downstream Tuokesun is regulated by
the main stream of Baiyang River. The annual ecological water demand of Baiyang River Basin is 7880 ten thousand m’, the
ecological base flow is 2.50 m’/s, and the ecological water accounts for 17% of the annual runoff. The results provide the

basis for the management and protection of ecological environment in the basin.

Key Words: Baiyang River Basin; arid and extreme arid area; oasis ecology; water demand analysis
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Fig.1 Distribution of ecological environment in Baiyang River Basin
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Table 1  Analysis of vegetation Water Demand Quota of ecological Oasis in Baiyang River Basin

WX it H 4—9 H 10—3 A Eas
Drainage area Project April to September October to March Annual
IEIIR Dabancheng H¥J ETy/mm 4.38 1.28 2.84
FE5H Toksun 5.77 1.68 3.73
JKEIUK Dabancheng TEWEZ% % 75 1t/ mm 802 233 1035
FEFH Toksun 1056 306 1362
FEIUIR Dabancheng PR K, 1.115 0.854 1.05
FE7E3Eh Toksun 0.849 0.779 0.85
JEIUIN Dabancheng A SHE T KE ET /mm 894 199 1093
FE 73k Toksun 897 263 1160
%4 Dabancheng HELFFIK Py/mm 88.9 36.5 125.4
FE 73k Toksun 3.4 1.0 4.4
%4 Dabancheng A AT 7K E 1/ mm 805 163 968
FE 73k Toksun 894 262 1156
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M 1421.37 hm?®, AR (R OR B8A TE 43 A ) S SR AR 25 X 43 A TR 18639. 0 hm?, Horfr . Jal 25 AR 602. 1
hm? {2 Hh 83. 3 hm? ; B BE | Je FEhb 17953. 6 hm®, W3 AE ST K L 21562, 6 hm?® , ot 5 AR 2104. 4
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TR A AT K E 862 1 m’ , Hir, WIARAREL 639 1 m’ {8 HL 223 1w’ . TR AR AE ST KE 793 1
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Fig.2 Different types of ecological environment vegetation in Baiyang River Basin
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Table 2  Distribution Area Units of different Ecological Types in Plain Area of Baiyang River Basin

RS AR LT
IR X T WA . N B 066 5% ) N
2 | PRI s g \ ; aif
Drainage Rivers and Sparse . /N Wetland Ayding Lake
. Valley Floodplain Total
area lakes forest in hick q Subtotal swamp camel thorn
River Valley thicket meadow meadow grassland
IR ZESTa| 33.1 18.2 186.4 237.7 713.7 0.0 951.4
Dabancheng A 5 35 123.6 111.6 370.0 605.2 477.1 0.0 1082.3
BT 34.4 192.4 432.6 659.4 230.5 0.0 889.9
/N Subtotal 191.1 322.2 989.0 1502.3 1421.3 0.0 2923.6
Fooiih SL7A0) 110.5 370.2 121.4 602.1 83.3 0.0 685.4
Toksun LN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BT 0.0 0.0 0.0 0.0 0.0 17953.6 17953.6
/N Subtotal 110.5 370.2 121.4 602. 1 83.3 17953.6 18639.0
4t Total 301.6 692.4 1110.4 2104.4 1504.6 17953.6 21562.6

2.2 ABIER T
3 (5)—(6) THRASILG R 4 G55 0T A0, 3L ek 3ROk X 2 T 4—9 H 3= FH/K A S Ak
MBI 0.48m° /s 1766 7 m®,10—3 UK, A S HE WK LS 5128 0. 10m* /s #1155 7 m®, A=Ak
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KA A SRR AR R0 0. 11m? /s #1177 T m® E TR SAEXRTE 12% . &R T 4—9 H FHK
B, A IR AR R 9 0. 45m’ /s #1717 T3 m® ,10—3 A UK, A= 28 507 FK 843 51K 0. 09m® /s il
145 7 m’  AESTKEELER 12% . TR AW 4—9 H 3K, A B FE R UK E 258 0. 39m’ /s F
613 J7 m’ ,10—3 H WKW, A S F ARS8 0. 11 m*/s F1180 1 m’ , A A TE/K AR 6%

£33 AGARETERERESEKESWH/ T m’

Table 3  Analysis of ecological Water Demand in Plain Area of Baiyanghe River Basin Unit

s 4—9 10—3 .
T HiH ,H g 9H 10 /1 11 121 Exs
April to October to

Rivers and lakes Project Seplember March September October November December Annual
HL347] Heigou River B 26.7 5.4 2.7 1.5 0.7 0.3 32
AN 14.7 3.0 1.5 0.8 0.4 0.2 18
Tl 18 i e ) 150. 1 30.4 15.1 8.3 4.0 1.8 181
/N 191.4 38.8 19.2 10.5 5.0 2.3 230
T (VPR ) 574.7 116.6 57.8 31.6 15.1 6.9 691
At 766. 1 155.4 77.0 4.1 20.2 9.2 921
B 573 Aksu River A Bk 9.5 20.2 10.0 5.5 2.6 1.2 120
T 89.9 18.2 9.0 4.9 2.4 1.1 108
] 5 e ) 297.9 60.4 29.9 16.4 7.8 3.6 358
N 487.3 98.9 49.0 2.8 12.8 5.9 586
T (VH PR 384.2 77.9 38.6 21.1 10.1 4.6 462
Ait 871.5 176.8 87.6 41.9 2.9 10.5 1048
1 HE T Gaoyazi River TAHA 27.7 5.6 2.8 1.5 0.7 0.3 33
T 154.9 31.4 15.6 8.5 4.1 1.9 186
Tl {8 e ) 348.4 70.7 35.0 19.2 9.2 4.2 419
N 531.0 107.7 53.4 29.2 14.0 6.4 639
T (VR PR 185.6 37.6 18.7 10.2 4.9 2.2 223
Aif 716.6 145.3 72.0 39.4 18.9 8.6 862
T E T T2 Bk 98.8 29.0 11.9 8.0 4.2 2.1 128
The main stream of Baiyang River {27 M 331.1 97.0 40.0 27.0 13.9 6.9 428
T 1 g ) 108.6 31.8 13.1 8.8 4.6 2.3 140
N 538.6 157.8 65.0 43.8 2.6 11.3 696
T (VH R 74.5 21.8 9.0 6.1 3.1 1.6 97
Aif 613.1 179.6 74.0 49.9 25.7 12.9 793
T W Ayding Lake R0 4 1938.6 2317.2 1938.6 1306. 8 673.9 336.5 4256
Aif 1938.6 2317.2 1938.6 1306.8 673.9 336.5 4256
T4k Basin FOEAVITEN 252.7 60.2 27.4 16.5 8.2 3.9 313
T 590.6 149.6 66. 1 41.2 20.7 10.1 740
Tl W R 905.0 193.3 93.1 52.6 25.5 11.9 1098
N 1748.3 403.1 186.6 110.3 54.5 25.9 2151
T (VR PR 1219.0 254.0 124.0 69.0 33.3 15.3 1473
UL ) 1938.6 2317.2 1938.6 1306.8 673.9 336.5 4256
it 4905.9 2974.2 2249.2 1486. 1 761.6 371.7 7880

I T s e N R 3T 4—9 A FERKI A I G K =435 R 1. 23m’ /s F11939 J7 m’, 10—
3 H WA, AR B IEFFUK AT R 1. 47m? /s F12317 7 m’ AR AT K SRR 32% o A0 A&
FLV 2. 50m’ /s, AE AT K& 7880 77 m’ , Horpr.4—9 H E KM A= S EL W A/K 50500 3. 10m’ /s F1 4906 5
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m’®,10—3 KM, A A5 2 0 FK 435058 1. 89m’/s 12974 J7 m’, A 5K HAEW AR 17% , 4 F
10% —30% , J@& T /K A A — MR B K, 28 T AR TR /K M) i A S g i K R E 1k, R I i3
A AT K BT A 2R BT e g s R S K TR E R,

F4 BHARETEEREXESERRESET

Table 4 Ecological Base flow and Control Section in Plain area of Baiyanghe River Basin

T 10—3 A HKH 4—9 F KM SEABIER
o A ,711 5 i Water use period from 4—9 Main Water Annual ecological 8 e
g{}”‘ et rmno October to March use Period base flow Control
wers .
i/ K/ T/ K/ e/ Kig/ bRV K/ HAEY Section
(m’/s) B m? (m’/s) B m? (m’/s) i m® (m/s) i m® W/ %
et 1.60 5035 0.10 155 0.48 766 0.29 921 18 BEE
i 7 2.66 8395 0.11 177 0.55 872 0.33 1048 12 Bl B R B
FET 2.19 6899 0.09 145 0.45 717 0.27 862 12 FETRE
EL7T) 3.99 12588 0.11 180 0.39 613 0.25 793 6 ELATL ]
FErsth LT 4.17 1316421 1.47 2317 1.23 1939 1.35 4256 32 ANEIWTIE B LR
St} Total 14.61 46081 1.89 2974 3.10 4906 2.50 7880 17 5

2.3 WIBAESTKERE

T K iR AR S A K 3 B AR bR, B T X — 8 FR 0 1R o T BT K AR L, iR 5 41
MW, A= 28T /K 5 PR EE A G (0] HAT AR B AH DG M (R S B R 5 007 B[], W AR A5 T /KB W R B —
ZE5 RAERTK M(mm) 72 A RN (R BUERTRKIG ) 2w R | A o Kk o, B IRESE 0 AHXT
VLB U 25K W MDA SR SR T X o H BBETEL o AIXHBEE U 22K 5 W MR ISR SR T,
WG w AHXHRRE U ZE % Wi BT 5 gl e A 2 oK Py SR T ORGE w AR U 28 & & Wi BN fLAE
TR AR Py IR T KA e ZE K W BNl int SO SR 7RG v 28 % 5 W TR B il i
AR T KRR e G w Z8 KT W, TR R A A TR 7K™ A8 s LRl R R R 7E L= W,
M R B A ST KRR B K /INA usn>T>Uses> W 77 AR IR RN (P EUE BT KR ) R R £ K
TRIE e AEPEAK Py SR T BT KERFRE TN e>Py>T>n>u>U, X UL, AN [F A sl A 57
K32 M 2R G R G PR R R e A, b AR 2T K 80 3 R R XU w R H BR TR AR 3 R B AE 7K
TRJE e FIAREK P, .
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Table 5  Analysis on The Relationship Between Ecological Water Demand and Environment

Wik Basin 1575 2 Regression Equation HH2E Related
AT gl
El;_[%{quk i M = -54.14 =3.59 Py—0.25 T-6.98 ¢+9.37 u+4.12 n+0.83 U +0.34 W 0.999 **
Baiyang River Basin
V9
AN 58 M = -4.87 —1.32 Py+0.887-10.23 e+12.29u+0.07n+0.30 U +0.13 W 0.999 **
Hotan River Basin
TR 0] 37 Ja
f/]x?é{ﬁf{m o _ M = -15.14-0.24 Py+ 0.61T7-7.58 e+16.73u-0.61 n+0.35 U +0.17 W 0.999 **
Yarkant River Basin
S92 I

Wi @{J"“ i M = -30.22+0.004P,+ 1.047-10. 14e+28. 71u—0.52n+0.45U +0.09 W 0.999 **
Aksu River Basin

M| 2297795 1k
AL ST 5 . . M = 44.47+0.45 Py+ 0.34 T+ 0.26 e-2.23 u—-1.87 n -0.28 U +0.18 W 0.999 **
Bazhou Kongque River Basin

SR 3
AT M = 58.85-2.44 Py+ 0.83 T -0.23 e+16.41u-3.28 n -0.39 U +0.16 W 0.999 **
Manas River Basin

R 7
P/ AL M = 34.70-1.31 Py+ 0.44 T +2.71e +8.70 u—1.50 n -0.24 U +0.16 W 0.999 **

Bortala River Basin

RZR 10.0.01,= 0.708
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Fig.3  Analysis of ecological water demand change in some watersheds in arid area
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(1) Pidsl LR SO AR A X AR T K i 3624 1 m? , Horp SRV K & 921 J7 m’ (JATA KL 230 J7 m’ ; {2 b
691 77 m*) ; Bl 5a 95 Ak A5 K i 1048 T m® (TS AKEL 586 J7 m® ;M 462 J7 m’ ) 5 5 TR ATk it 862 J1
m’ (AR 639 5 m’ M HE 223 5 ) s T A AR AR ST K& 793 1 m’ (IR 696 5 m? 5 Wi 97
T3 m®) BT U A R T R 4 ST B S 2 5 ) M A S OK A 4256 0 m®, PIARE AR AR K MR
7880 Ji m’,

(2) PSRTE SR A ST 2. 50m’ /s, ARSI I 17% , Forfr, BIFaR 3RO X R ya ) A A5 30, 29
m’ /s, (HIZAEL AR TR 18% ;BT ST H5 2050 0. 33m’/s Fl 12% 5 & B T43 50 0. 27 m’/s F1 12% 5 HY [ 1z 1
R 353 38 0. 25m*/s F1 6% , FUFFE SOt BE Nt FAZ I 08 5 SC T AR S 560 1. 35m’ /s, (4R
RN 32%

(3) W N A A IR BE AR RE /K LA I 08 TSR i, it 24 St A A A B 1Tl 37 B b R K 2 A R R SR B
IR LIRS 3 T UE T KRR B 58 S M T T AR AN b S KA . A ST /K B 8715 50T 18 UK TR AH 6,
A 25 FH K s O e R T SR 5 K TR

(4) A= BT KT RAE KA ST K E A bR, A7 3 AE A A T /K & 107 1mm , K 11 R &8 A1 H
] IR IR BT e A | P LA AT, R LA E gy T R B R bR AR A A TR K 4 o A i R
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