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Game analysis on optimization allocation of water resources
based on Ant Colony Algorithm

LIU Hong-hong, WANG Ni, XIE Jian-cang,ZHU Ji-wei, JIANG Ren-gui
(State Key Lab Cultivation Base of Northwest Arid Ecology and Hydraulic Engineering ,
Xi’an University of Technology ,Xi’an,Shaanxi 710048,China)

Abstract; [Objective] This study used the game theory to analyze the behavior and benefits of differ-
ent water use areas during the exploitation of water resources. [Method) A water resources optimization
allocation pattern combined with macro-control and market economy was proposed, and a game theory
model allowing each water user to achieve the optimal benefits was built. The model was applied to Heihe
River and Ant Colony Algorithm was used for optimal solution. [Result] Through the regulation of water
rights and water resources,water consumption in each county was effectively restrained. The conflict of in-
terest in water resources allocation was resolved. The total benefits in the basin reached 0. 936 X 10° yuan in
addition to 1. 2X10* m®* public water usage in Heihe River Basin. [Conclusion) Market economy and macro-
control water resources allocation model was successful to solve the conflict of interest in water resources
allocation guarantee the public water rights, and stimulate water saving and development of new water
sources.
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water water resources . . . .
consumption consumption consumption consumption
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3] E IRk Minle 4. 439 0. 397 4. 836 0.038 2.876 0.005 4 2.919
Middle reaches H I Ganzhou 2.949 0. 459 3.408 0.086 4,827 0.000 9 4.914
of Heihe % Linze 1.936 0.321 2.257 0.025 3.018 0.001 1 3.044
= A Gaotai 1. 333 0. 350 1. 683 0.027 2.237 0.001 0 2.265
YA R 4385 GRGB Jinta 0.023 0.023 0.076 0.571 0. 000 3 0. 647
Lower reaches of Heihe %% 44 Ejina 1.311 1.311 0.019 1.843 0.000 6 1.863
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Table 2 Optimal allocation results of water resources in Heihe river basin fZ. m®
EcP =) - = T
K HOK ) S KA HOK it A AR AL
. Water Water Quantity of Transfer
Area Country . . . .
consumption right water intake water rights
ST 3% Qilian 0.086 0.146 0.116 0.030
Upper reaches of Heihe T EE Sunan 0.211 0.277 0.231 0. 046
L1 F} Shandan 1.596 1.462 1.513 —
F %k Minle 2.611 2.361 2.675 —
SR e W R B
Middle reaches of Heihe H M Ganzhou 4,871 3.937 4,352
P& Linze 3. 000 2.468 2.956 —
A Gaotai 2.281 1. 827 2.183 -
L R 4B G Jinta 0. 604 0. 544 0.356 -
Lower reaches of Heihe 4N Ejina 1.819 1.548 1.336 —
H: A& X Ecological Region 1.2

x3
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Table 3 Comparison of water resources allocation results based on different optimization methods in Heihe river basin

Bk 2%/ % Rate of water shortage

4 Bl 25 /42 9C Social benefit

X g‘( N3] LG RTS eSS URS LGS RTS ERETSBURS
Area Country Ant colony Linear programming Ant colony Linear programming
algorithm method algorithm method
LN 2 8% Qilian 0 0
Upper reaches of Heihe ¥ Sunan 0 0
11 F} Shandan 5.2 6.1
[ % Minle 0 1.1
A o o
Middle reaches of Heihe H M Ganzhou 10.7 12.9 0.936 0.823
I3 Linze 1.5 2.0
A Gaotai 4.3 4.9
R 3 L GHHD Jinta 41.1 50.3
Lower reaches of Heihe AN Ejina 26.6 31.8
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