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Abstract

The Baiyang River Basin spans the upper reaches of Dabancheng District in Urumgqi City and the
lower reaches of Toksun County in Turpan City. It runs through the north and south of the entire
basin, with dry and windy weather, heavy rainfall, and extremely strong evaporation. It is the only
arid and extreme drought overlapping basin irrigation area in Xinjiang and even in China. The ef-
fective utilization of water resources and ecological environment protection play a very important
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role. This article follows the strict goal of total water resource control management, draws on the
research results of water resource and water environment monitoring in the basin in recent years,
and uses multiple planning and social development prediction models to analyze the economic
and social water use relationship in the basin. The results show that the water consumption of
various industries in the watershed shows a progressive relationship: agricultural irrigation >
ecological environment > industrial production > urban and rural areas > animal husbandry and
fishery, indicating that the water ecological environment plays a special role in the sustainable
economic and social development of the watershed.
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1. 5|8

F AT AL BT 3B R L 2R, 3R LD RS AR AT LD O S B ARSE ITA IR, R R T T
S EL DX, R SR AT X0 2 A R T R T R R AR IX o AT B YA R i TR B
TIBRRIKEBEARL, HETREET RSN AHELF LS ESRUKE MU R EE . %5150 5 &k
FrEGE R SRR BT T2 T W, SRR SRR P AR A B RE D0 m] (e K SRR 0 R o K B IRUK
BRTREMNA TSR RIERFEG: S5 R215UKBE - Hhafif - ASHRAG K ERHE
PEFIBLH, 52t K SRR B 04 SORBORE R IERT 7795 BT R[3 155 T LAET i A /K SRR 37,
ISl e IR S AL E BK BRI, (41583 T A SO R IR “RERERZ D N7 A IR Y)
A, SEBUKBHE R R 2RI 5 [5]58 2 TAERKCCRE A, 70 Bir B ATt sk /K B
- Bk - ARG R R R iR [ 6155 LA™ M K SRR PRI BN ARk AT, GBI it
IKEE AT KR KOKIhREANIS RE ST, 7 MTaAEAL R RI/K 4 o AT T LA VAR Itk 2020 28 2022 £E/K BT
PRAESERKIT FUSCR, ST B H], R 2 o) Sk 2 A R PR, My 22 Drat B S
IKEGHE, NTRIEOK BRI G B B S

2. MN57EE
2.1. RIEBR

FMRIBK RRIET R IR A e R R, B B BT seomiml . i =400, 1EI8
SR LR Ik T TR R T AR TR A K2 150 km, 18] R 78 [ 933 R AR VAT 3745 BT R B < BTty
SNSCRICNZ G, BENTRS R B TRy, Bk, 7S ) 25 R o o 2R 4T Odh B4 50 km,
N E A S m R -154.6 m BIEISCT WK 1)o I BN S EARFFEIIT R X, R AR E )
SRR A F T B X, dhFEALAR E: 88°10'~89°11', N: 42°29'~43°48', AR5 4] 120 km,
P2 150 km, ST G 1L FGE AR 5173.4 ks _EIFIA SRR BT 48 25 44 R X AE B PR OK B
70.5 mm, Ll X FEKIL 400 mm. [F7K 32 BAE T B ZRHERR D, 728K & 2582.5 mm, 3R 8.8°C.
U AR K E 7.8 mm, ZEKE 3403.9 mm AFKER) 436 15, FEEFETHRAINE KE, WRAE
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YK, AR EIE 14.1°C, 2 RIS 1.76 £, EEE KA 100 d B E[7].

22. ARFE

2.2.1. RAAKGEE
H I R A B A 2 K RO ERE . Tk AErs

CWEAE. Bk, AESTME T, HdRll

VE 7K o B KR o AOVEIE TR, 0 R0 s WEHE xo TV x3. VB E(IGRESS, AHLLIEE,
BHE I T xan AR ETE S/ x5 WEAR S, DA BTUROEER I AR) A KR BHIROK B2 B
FAx Wz, BERER m)s BNA Ty RIS R g, WIRZREEAT, R 2 0 MERI8 1A, #2:{(1)~Q2)

BEAT AL T

BB AR

AFRFH R
SRR R T BT
BT T RE EBHE

Figure 1. Distribution diagram of Baiyang River Basin
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X x, AN RAAR &, A SCOUR I xi v WO o TTE x3v VBV xy IRIEEEHIKIE x5, FOPHERE
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Figure 2. Optimization paths for different irrigation modes

B 2. FRERRAMUEER

2.2.2. EFEREFERAK
TR A 1% M B Bt I K, DAAT W AR 77 4 1A 186 3R R e R 4B bn A

Z(C/A)l/n—l 3)
¢ =A(1+x)n “)
e x AT AP E I, % o ARSI —E N IATNME; A4 AJFEAERIGE: » AT, a

3. ERESH
3.1. RAGERAKE

H(D)~RQ)LAE] 2 thibigie, BT A=Y EdEIc H Lingo TR F A IEE DX AN [F) HEBE AR
BREEREE DR, WX P =50%M P = 75%EBRIER XM T, HBRARGNNIBHE. LS 2
Fhr R, SR RER M. BUIR 2020 SEREBE AR 2.951 5 hm?® [9] (A3 0.843 73 hm?; FLowidh 2.108 /5
hm?), X 90% A - A ML (R, MM 0.206 /7 hm® it 7.0% (AN 0.063 77 hm’
i E 7.5%; FEFEHER 0.143 J5 hm® (5 EE 6.8%). ARV EBE A /K & 38,260 /5 m® GAMUIK 11,275 /1 m’s FE35id
26,985 Ji m’). 2025 HLRIAEHEBLIRIAN 2.246 5 hm® (GAHUK 0.610 15 hm?, FL7#Hh 1.636 77 hm?). EE L&
BRERVR RS HE . S0%MEML AR IR R B /KR 22,273 77 m® (GEOM, 5436 77 m’s FE7iik 16,837 J m’). 75%
VETLAAAIE R B /K B 24,840 73 m® (A3 6043 73 m’; FLowih 18,797 Ji m’). 2030 MRIEREMBHIFH 2.116
J5 hm? GEYOK 0.577 75 hm?, FE553h 1.539 /5 hm?). EEREBEMCEERE. S0%FEBAHE R T K
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519,676 /i m® (A 4720 75 m’; FET0Hb 14,956 J3 m’). 75%HEMLARIE R EH/KE 22,213 5 m® (LI
¥ 5242 73 m’s FEREHE 16,971 J5 m).

Table 1. Optimization of irrigation scale structure in Baiyang River Basin (unit: 10,000 hm?)

* 1. BRI ARE (RN 77 hm)

. 3 ﬁﬂg X1 %‘g X2 ﬁ@ X3 @@ X4 1&5’%‘& X5 ﬁ{%
EORE gy EE ] ] i ] ] FKE/
X PRIEZR R % % % % % 5 m’

= = R = R m
20200 0843 0 0 0 0 — —  — — — 11275
500 2025 0610 0 0 0 0 0.106 174 0504 826 5436
s
% 2030 0577 0 0 0 0 0.165 286 0412 714 4720
;% 2000 0843 0 0 0 0 0253 300 0.591 70.0
X 75% 2025 0610 0 0 0 0 0.106 174 0504 826 6043
2030 0577 0 0 0 0 0.165 286 0412 714 5242
20200 2108 0 0 0 0O — @— — — — 26985
i 50% 2025 1636 0 0 0 0 0.021 13 1615 987 16,837
iz
I 2030 1539 0 0 0 0 0215 140 1324 860 14,956
? 2000 2108 0 0 0 0 — — o o— o — o _
w
X 75% 2005 1636 0 0 0 0 0.021 13 1615 987 18,797
2030 1539 0 0 0 0 0215 140 1324 860 16,971
20200 291 0 o0 0 O — @—  — — 38260
7 50% 2005 2246 0 0 0 0 0.127 43 2119 944 22273
IL
B 2030 2116 0 0 0 0 0380 169 1.736 820 19,676
&= 20200 291 0 o0 0 0O — —  — — — —
s, 2025 2246 0 0 0 0 0.127 43 2119 944 24,840
2030 2116 0 0 0 0 0380 169 1.736 820 22213

32. e EERKE

Table 2. Annual urban and rural domestic water consumption in basin planning (unit: 10,000 m®)

2. REARER S EERAKEERMA: 7 m)

p— 2025 4 2030 £
W RIf Nt W KAt it
Bz 75.5 11.3 86.8 92.0 14.0 106.0
(PN~ 163.6 17.9 181.5 199.2 22.3 221.5
mETS 112.8 10.4 123.2 137.5 12.9 150.3
EARIRX 351.9 39.6 391.5 428.7 49.2 477.9
IR %) 13.5 11.9 25.5 17.8 16.0 338
H i T 276.3 164.5 440.8 362.6 220.3 582.9
FETLE X it 289.8 176.5 466.3 380.4 236.2 616.6
WA 641.7 216.1 857.8 809.1 285.4 1094.5
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PUIR 2020 4E RN £ 7 RAE /KR 451 75 m® (REE 233 75 m’s KA 218 J7 ), A4 FImas e i
FIKEFANER 65 L, LA HKERAFLR 107 L. W IEHE T AATEFAKEF[10], WA HKE
1 80~100 L/CN-d), RATA 15K EH 70~80 L/ -d), BUIRIEA: 1% FH /K BAK T HACEH, KA HKE
BER S FETREIURA D55, S80I TR RBMRNESIRX 7% FE 50k X 11%0 A\ 14F
K, Fiopr gl T AR TS F/KGE R, 2025 SFEI0EE . ARA A TG /K E B AT 170 LA -d). 100 L/(A -d);
2030 EHZKEATEH 200 L/(N-d). 120 L/(A-d), HNE)~N(@ 0 Hr(EE 2)FR MW, 2025 MRIEREE 2
FHAE S F KB 858 15 m®. 2030 ALRIAE ST £ A AL T /K & 1095 /5 m’.

3.3. TiFAEF~RKE

TRILHUIR Tolk FH K & 2278 75 m?, T3 JeH e /K B3k 96 m®, E70ith 88 m’, T CGEriEk
PERATRY) Tl g et inE K& 43 m®, JEEAE K. IRt 2025 AURIAEIAIR .. FE 70 Tk 3 Je3in
fEEH, RIS 21 m’/Jiot. 57 m’/Jiot, 2030 MRIEAHIBEE 19 mY/ /it 35 m’/Jiot, Mk, &
BTV P PR BB Y 10%38 K848 (3 3) B, 2025 R TV /K E 2246 77 m®, 2030 $i%)
S TAVA K 2701 /7 m’s

Table 3. Industrial production water consumption in Baiyang River Basin (unit: 10,000 m®)

* 3. BRI T AR EERM: F m)

ITHIX 2020 £ 2025 4E 2030 £¢
B2 253 62 56
(PN~ 425 102 95
mETS 235 56 52
IR Nt 913 220 203
H JR B 410 449 498
SEZ TR R 955 1577 2000
o X it 1365 2026 2498
ik hean 2278 2246 2701

3.4. BYElAKE

Table 4. Water consumption prediction for livestock and fishery in the watershed
4. REERCERAKETTN

FK e it IR X TR X WH
T
P T o wm N gm K
P& (I 2k) 40 L/3k-d 16.0 233.6 20.0 292.0 36.0 525.6
2020 4E Wi(hm?) 13,500  m’/ hm? 12.0 16.2 8.7 11.7 20.7 27.9
7Ny 249.8 303.7 553.5
W& (k) 40 L/3k-d 17.8 260.2 22.3 325.2 40.1 585.3
2025 4 ¥faiti(hm?) 13,500  m®/ hm? 16.9 22.8 12.2 16.5 29.1 39.3
Nt 283.0 341.7 624.6
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(k) 40 L/3k-d 19.2 281.0 24.1 351.2 433 632.1
2030 4F Wihm?) 13,500  m’/ hm? 14.4 19.5 10.4 14.0 24.8 33.5
/N 300.5 365.2 665.6

PR 2020 FEGETH [ 11150 o, s & 280 & 7758 36.0 J53k/ R (A 16.0 753k/ A5 FE5Cih 20.0
Jisk/ Ry MV FREEE AN 20.7 hm? GEBUHCN 12.0 hm?; FE78#0 4 8.7 hm?). % & B & -5 20
SRSk A PR B SR AR B K ER 1.55%, Mk IR AU K2R 5.00% , 2 HE T 90 Tl S ol FH /K B i 12] [13]
fabr, HRE)~N@)ITHHE LR HFRM, Fik 2020 BUREME & FR5 KR 554 75 m®, BRI 2025 45
FRUKE 625 7 m®, HK 2030 fE4E & 755 FH /K B 666 15 m’s

3.5. EATERAK

EH AR TR A A IR 42(2020~2022 4F) = AF M A BB AL R [14] (151878, AR RRIRA &
TOKE. ASER. FRRE SR 7625 5 m’ 2.418 m’/sy 19.75%. Horr. JATE YRR MEL R
WAESTKE, ABIER. ERMEELDHIN: 5201 71 m’. 1.649 m/s. 13.47%; JESNE 2 SA0M
HAEST AR, ABER. ERFRE GRS R N: 2424 Jim’. 0.769 m’/s. 6.28%.

gi b, IR GRS 2 K SE B (E Sy, IR 2030 E KSR 3.1763 12 m®, SR
KPR 31,426 75 m® (MK 2.6454 12 m®, HTF/K 0.4972 12 m’) AW & .

Table 5. Economic, social, and ecological water use structure in the Baiyang River Basin

= 5. BAREBAF LSRRG

ik FHAE 2020 £ 2025 4 2030 £
KEFH m’ Y% KEAW HH% KEFAm  HH%
ANV EWEFH 7K 11,275 89.7 5436 62.9 4720 58.9
WA K 138 1.1 392 45 478 6.0
P Iﬂk?#ﬁﬁﬁ 913 73 220 25 203 2.5
& Pl K 250 2.0 283 33 301 3.8
ALK 0.0 2315 26.8 2315 28.9
Mt 12,576 100.0 8646 100.0 8017 100.0
AV EEWE FH 7K 26,985 84.7 16,837 67.4 14,956 63.0
WA K 313 1.0 466 1.9 617 2.6
ISR Iﬂk?#ﬁﬁﬁ 1365 4.3 2026 8.1 2498 10.5
& Pl K 304 1.0 342 1.4 365 1.5
B K 2893 9.1 5310 21.3 5310 22.4
N7y 31,860 100.0 24,981 100.0 23,746 100.0
AV EEWE FH 7K 38,260 86.1 22,273 66.2 19,676 61.9
WA K 451 1.0 858 2.6 1095 3.4
S Tolk A= K 2278 5.1 2246 6.7 2701 8.5
& Pl K 554 1.2 625 1.9 666 2.1
ALK 2893 6.5 7625 22.7 7625 24.0
ik Reany 44,436 100.0 33,627 100.0 31,763 100.0
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IR AV /K 19,676 73 m® (5 EE 61.9%; 3 2 A1 K 1095 75 m® (5L 3.4%; TokA P2 H 7K 2701

Jim® 5 8.5%; &AL K 666 Ji m® (HEE 2.1%; AEAHEEAK 7625 5 m® A EE 24.0%. &MV FHIK K
ANe REE > AEARIRE > TS > WEURA > BHoml.

4. g

ARSCFET K BEHR e) ) H AR, R 22 e IR R 2 K TN AR B (3 IR 2 B A e AR S F K

SGERIHEAT T b FKE R R, WIS EREI K i EE 61.9% 32 AEiE K G 3.4%. TolkAEr=H
K E 8.5% B ML K & EE 2.1% SR EEHIK 5 24.0%. S KK NBE A REERE > £
BB > TR > WEURA > adaill. Bikdt—Sui, KAESHREE AR 4 5t 2]
g ke b B R R AL AR A
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