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Optimized allocation of water resources in
Yarkand River Basin based on WEAP model

YANG Mingzhi', XUE Lianqging' >, ZHENG Gang’, LIAN Juan’, LI Jieyou'
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering ,
Hohai University, Nanjing 210098, China
2. Wentian College, Hohat University, Ma’ anshan 243000, China;

3. Xinjiang Tarim River Basin Management Bureaw, Korla 841000, China)

Abstract: A model for optimized allocation of water resources in the Yarkand River Basin was established based on
the WEAP (water evaluation and planning system) model. For coordinated development of the society, economy,
and eco-environment, four schemes were designed for simulating the results of the allocation of water resources with
different frequencies of runoff in different target years, with full consideration of the expansion of the irrigation area,
the construction of mountain reservoirs, the abandoned part of plain reservoirs, the change in planting structure,
water-saving programs in irrigation areas, population growth, and the development of production. These schemes
consider four scenarios: slow growth of industry and enhancement of water saving, rapid growth of industry and
enhancement of water saving, slow growth of industry and moderate water saving, and rapid growth of industry and
moderate water saving. The overall satisfaction degree method was used to determine the optimum scheme, that is,
the scheme of rapid growth of industry and enhancement of water saving, which provides a scientific basis for

sustainable development of the water resources in the Yarkand River Basin.

Key words: water resources allocation; Yarkand River Basin; WEAP model; three-demarcation method; optimum

scheme
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Table 1 Social benefit satisfaction degrees of various schemes in different target years

2020 4E 2030 4F
YIES K/ HEoK it/ Py € K/ Pk i/ [ &
¢ m? . m? Tt T ¢ m® ¢ m3 TR
1 60. 05 54.92 0.915 56. 16 53.24 0. 948
2 60. 18 54. 82 0.911 56.73 53.24 0.938
3 61.25 54.76 0. 894 57.47 53.31 0. 928
4 61.41 54.76 0. 892 58.15 53.38 0.918

T 22 1 7K B 5N A T A5 e R A R 1T AR R 2 B AR o 2020 4F 2030 4 19 GDP B B {H 43 i Sl
381 ¢7T,955 7T, IS4 J7 SRAEA FLRIAE A 7 b i 78, AR 2 (6) THIE 2% 7 RV A BF AR W B, L
*2,
xR2 BRNKEEEARNEFVHHDE
Table 2 Economic benefit satisfaction degrees of various schemes in different target years

2020 4F 2030 4F
ES Wl I BE GDP/ ZUREE Bl B = GDP/ BV
/AT FHEACE PAHE/ACTE f¢ot WEE  PMEACL A/t PEE/fLot ¢zt W

1 99 152 106 357 0.936 152 453 205 810 0. 848
2 98 160 113 371 0.975 150 584 211 946 0. 990
3 97 150 102 348 0.915 149 442 203 794 0. 832
4 96 157 109 362 0. 951 147 570 208 925 0. 969
213 ASHEHRTEL £3 EMAKEESHROESREHEE
AU B4 2R 25 K A 4 7 Table 3 Ecological benefit satisfaction degrees of
o s B REFRE 2 AR R EH various schemes in different target years
T B (B SR OIS LR R | 2T 2020 4 2030 4
TR U ] T B ) R M UA T A I EEMKE, RSMEE RSHKE, ASHGE
¢ m? T 12 m? W

B e S O ARG T T T

1 16. 98 0.950 16.70 0.907
HEAUK R AR AR S K 2 2 16. 89 0.945 16. 62 0.903
2K B IR B I A 25, $ie R O B R ] 3 17.01 0.952 16.73 0.909

4 16.91 0. 946 16. 65 0. 904

T AT W 25 A A O RI) A R
50% FeAKAF T, I IR I8 T i A B LR K B AN B D F 3.3 42 w05 3 3 HL v 3B ORI 1 T I A
8.26 12 m*, 2020 4F 2030 4F [ ikl Az A AR 73 5128 17. 87 12 m?*,18. 41 42 m*  #4E X (7) TR 45
T R RS W, AR 3,
2.2 ARMIE

Ext 2 BARREDEAL , thF H AR R (R 0N TR] XTSRS A AR K R, AR SCR S5 FH I
TGN 22 H bR pRECE AL R 20 B AR pRESGHEA TR A | BRI = FR BE R R & T IR . iR & |
22 TR A 2550 25 T e B LR 20391 R 0. 540 ,0. 297 ,0. 163 B AR AR 1.2 2 38 3 s AR (3),
RIBLR BB LRI K 4,
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rEXmimER

KA ’ji%é 2 110 R AR R BE R R T A 3 A7 5 ’ Table 4 Overall benefit satisfaction degrees of

RIB 5 X R B AE Tolk sl K AR AL T K T BT &G various schemes in different target years

i el . S G A R

2.3 KEERELZR 2020 4 2030 4F
FIFH WEAP RHUIT 7% ()7 % 2) R0 45 Bk , . o

AEBEATK BRI S . b TR R IR A3 M 509% Sk 3 0.878 0. 863

KA 1 2030 AEAECE 45 R, WK 5, i Sy 4 0. 886 0. 898
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FIFHRCR , Bt 2 2030 AEHEEY K Bk E14. 58 12 m® o 7E 50% KA T /R JE ek 2030 4F (1 Bk R
H ORI 17. 6% FEARE] 6. 15% , B SO AR T I /K SR HET 7 &
R5 M/REAREBN2030 FAKEERETELER
Table 5 Allocation of water resources in 2030 in Yarkand River Basin
Kk i/100m? T K E/100m? ok, Boksg/
K 5lHEK HTRK At AN Al & Wl Tolk &t 10°m? %
I3 X 58.19 579.24 106. 93 744. 36 33.51 785.74 16. 41 4.12 21. 80 861.58 117.22 13.61

IrIX

FEE X 8.52 384. 80 55.86  449.18 15.35 452.32 5.63 2.11 44. 60 520.01 70. 83 13. 62
WEKX 5.37 1327.44  288.80 1621.61 57.98 1519.75 16. 64 53.81 46.25 1694.43 72.82 4.30
R 3.05 579.76  113.01  695.82 18.74 673.33 8. 64 0.51 11.42 712. 64 16. 82 2.36
X 1.55 91. 41 4.00 96. 96 1.91 104. 37 0.52 1. 62 1.18 109. 60 12. 64 11.53
AEIX 8.98 717.49  151.00  877.47 24. 14 841. 88 8.56 1.31 22.95 898. 84 21.37 2.38
T IX 728. 45 0 110.01  838.46 13.98 801. 54 6.90 23.60 29.48 875.50 37.04 4.23

& i 81411 3680.13 829.62 5323.86 165.61 5178.93  63.34 87.10 177.68 5672.66 348.80  6.15
TE SRR & IR A SRR

3 %
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P57 G XTI 43 DX A (R R g S ), SRy BB Tl A 25 28 5 R TR R SR AR AL T S0 HE |
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