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Game theory based protection and compensation
mechanism for water resources

HUANG Jun-ming', XIE Jian-cang',ZHANG Jian-long”

(1 Northwest Key Laboratory of Water Resources and Environment Ecology sMinistry of Education ,
Xi'an University of Technology ,Xi'an ,Shaanxi 710048, China;2 Water Conservancy

Construction and Development Center of Shanxi Province s Taiyuan,Shanzi 030002 ,China)

Abstract: [Objective] This study aimed to establish a reasonable mechanism of protection and compen-
sation for water resources and make scientific policy based on game theory. [Method] Game model of water
resources protection and compensation in river basin was built based on participation of government in con-
sultation and regulation. In this paper,we used the improved genetic algorithm to solve the model. At last
the Jinjiang river in Quanzhou was selected to validate the model. [Result] Based on the model, the up-
stream region of Jinjiang river could obtain economic compensation of 541. 8 million yuan for the protection
of water resources. At the same time, the downstream areas could reduce water shortages by 280 m’ and
create economic benefits of about 5. 2674 billion yuan. [Conclusion] The results showed that the game
model of water resources protection solved the conflict of interests on the upstream and downstream com-
pensation effectively,mobilized the enthusiasm of the upstream basin to protect water resources,and maxi-
mized the interests of the entire river basin.
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Table 1 Water resources information of Jinjiang river in Quanzhou fZ m®
K 7 35k FE WL SR Haz L e/l E:S YR K H Ak,
Water Licheng Fengze Luojiang Quangang Huian Jinjiang Shishi Nan’an  Anxi Yongchun Dehua
VR E
K B ik 0. 85 1.02 0.63 1. 14 2.27 2.46 0.63 8.72 15.18 8.01 13. 83
Total water resources
ﬁ E=N
g SR i 1.07 1.83 0. 60 1. 46 3.17 5. 65 2.12 4.59 3.52 2.27 1.93
Total water use
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B PR 2 CRER4 B G R RARHR BB 0.030, Zad iR HLEIR 29 280 ¥k, e 2R MR iR 22 /N
AR S () S, (¢8)+Ss (¢ + S, (g, = (8) fr T 1. 00 X 1077 i 5 ¢f = 0. 950 42 m®, %b £ 5 4fy
e bUE 4 B G BAREMEERT G 45 SR AR AR LR b 1.700 55/m’ 3¢5 = 0. 670 12 m® , }M LM S 1. 670

KA R b | 15 FH 4% Jo/m’; g4 = 0. 920 2 m®, ¥ B2 B K 1. 690
S, (gi)=0.018¢" +0.488¢! +0. 095, JG/m’ ¢t =0.660fZ m®, #MZ M R 1. 710 J6/m’,
S, (g8)=0.012qg% +0. 438¢4+0. 053, T X BB S AR AR AL 25 2k 52. 674 {206, LFfEIK

S, (a0, 018¢7 +0. 4778 +0. 087, ) WOZRE AL E kAR I LUK B I CE RS 4
B G20 Al 345 1. 615 4276, 1. 119 {20, 1. 555
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Table 2 Compensation results of upstream water resources protection for some water users in Quanzhou

S, (¢")=0.012¢" +0. 423¢%+0. 049,
T bl X AR UG PR A F(Q) L =X (D) I
F(Q)=32.211Q" —133.2Q+173.1, (9)

iH AMEEE /A m? HAY/(GT e m ) k48 /1T H4 g £ /1258

Item Compensation quantity Unit price Amount of loss Increase income
FEMK Forest 0.021 1. 700 0.013 0.023
W Lawn 0.122 1. 700 0.074 0.133
4 M Farmland 0. 450 1.700 0.272 0.493
Kk Waters 0.083 1.700 0. 050 0.091
L Bare soil 0.016 1. 700 0.010 0.017
I Construction Isoil 0.154 1.700 0. 093 0. 169
HAth Others 0.104 1.700 0.063 0.114
411 Total 0. 950 - 0.575 1. 040
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Table 3 Compensation results of downstream water resources protection for some water users in Quanzhou

=
. s/ azewien WK/ AR e/ zewien TIKE/
¢ t: . 1zt Amount of I JL‘< ¢ I . 127t Amount of 1 }L‘ﬂ
ounties Benefit compensation nerease ounties Benefit compensation herease
mncome mcome
AT Jinjiang 17. 093 1.758 15. 335 JEITIX Luojiang 2.265 0.233 2.032
ZiUET Shishi 13. 169 1.355 11.814 5K Quangang 2.581 0.265 2.316
i J% [X. Licheng 4.530 0. 466 4. 064 B4 H Huian 5.083 0.523 4. 560
- 9% 72 i 3
FHEKX 4.582 0.471 1,111 FLTE C i 3 3.371 0.347 3.024
Fengze Nan an(Down)
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