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Quantitative analysis on harmony degree of water resources-economic society-ecological environment coupling
system in the Tarim River Basin,// WU Qingsong' , MA Junxia'”, ZUO Qiting' >’ , HAN Shuying' ( 1. School of Water
Conservancy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Key Laboratory of Water
Resource and Environment, Zhengzhou 450001, China; 3. Center for Water Science Research, Zhengzhou University,
Zhengzhou 450001, China)

Abstract: In order to scientifically evaluate the harmony degree of water resources-economic society-ecological environment
coupling system in the Tarim River Basin and make clear the main factors that affect its harmonious development, a
harmony evaluation index system of water resources-economic society-ecological environment coupling system is constructed ,
considering water resources endowment, regional development level and ecological environment condition. The harmony
degree of each subsystem and coupling system in five regions of Tarim River Basin from 2007 to 2016 was quantitatively
calculated by using combination weight SMI-P method. The results show that, in time dimension, the harmony degree of
coupling system has been improved, but there are differences in speed and range, and none of them has reached the basic
harmonious state, most of them are in the non-harmonious state; in spatial dimension, Bazhou coupling system is the best,
and it is the only region to reach a relatively harmony degree, followed by Kezhou and Aksu Prefecture, while Hotan and
Kashgar Prefecture are obviously behind the other three regions; the contribution of each subsystem to the harmony degree
of the coupling system is ecological environment, economic society and water resources from big to small, and the
contribution rate has significant space-time difference ; there is still much room to improve the harmonious development level
of each state. We should break through their weak links while coordinating the balanced development of multi-system.
Key words: harmony degree; water resources; economic society; ecological environment; coupling system; Tarim River
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Fig.1 Evaluation index system of harmony degree
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Table 1 Node values of evaluation indexes

C,/

Cs/ Cy/

AR A (o - km?) C,/m? C3/ % c,/m’ (m - hm-?) C(,/m3 C,/Tiot (ke m) Cy/TTJT
sl 2 200 0(80) 2000 15000 100 1 0.1 0.45
Bl 5 500 5(60) 1000 12000 60 2.2 0.2 0.78
ek ft 10 1000 10(50) 500 7500 40 3.8 0.5 1.10
B A 20 1670 20(40) 220 4500 20 12 1 3.05
! 35 10000 25(30) 60 1500 10 20 2 5.00

AL Y Co/ ST C\\/ % Cr’ C3/ % Cy/ % C\s/kg Co/kg Cpp/m’ Cis/
(N - km™2) ’ ’ (kg » hm™?)
P 0.20 25 3500(2) 0.5 10 10 1 55 800
By 0.29 35 2000(5) 2 20 5 0.5 40 500
Tttt 0.38 45 625(20) 5 30 3 0.3 25 350
Bk i 1. 44 60 400(50) 10 40 1 0.1 10 200
e 2.50 80 140(90) 20 50 0.1 0.01 2 100
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Table 2 Calculation results of index weight

2007 4 2010 4 2013 4 2016 4F
WAERE W
FWRE  AORE  EWRE  AGKE EWRE  AGKE EWRE  AAKE
C, 0. 191 0. 095 0. 157 0. 119 0. 166 0. 101 0. 160 0.087 0. 157
G, 0.248 0.230 0.242 0.281 0. 260 0.218 0.238 0.309 0.268
G, 0. 132 0.377 0.218 0.387 0.221 0. 408 0.225 0.416 0.225
Cy 0. 159 0.183 0. 167 0. 124 0. 147 0. 125 0. 147 0.078 0.133
Cs 0. 145 0.019 0. 100 0. 026 0. 103 0.016 0. 102 0.015 0. 102
Cs 0. 125 0. 096 0.115 0. 063 0.103 0.133 0.128 0. 095 0.115
C; 0.214 0.446 0.292 0.352 0.266 0.410 0.279 0. 364 0.264
Cy 0. 130 0.135 0. 131 0.075 0. 108 0. 100 0.119 0. 065 0. 108
Cy 0.178 0.011 0. 122 0. 021 0.119 0. 007 0. 121 0. 004 0. 121
Cyo 0. 170 0. 102 0. 147 0.211 0. 185 0.097 0. 146 0.048 0. 129
Cy 0. 154 0. 052 0. 120 0. 102 0.135 0.059 0.123 0. 156 0. 155
Cp 0. 154 0.254 0. 188 0.239 0. 187 0.327 0.212 0.363 0.223
Cps 0.229 0.178 0.208 0.410 0. 300 0.393 0.293 0.277 0.250
Cy 0. 166 0. 115 0. 145 0. 120 0. 148 0.070 0. 129 0. 130 0. 150
Cis 0. 144 0.224 0. 177 0. 101 0. 127 0. 081 0.119 0. 197 0. 167
Cis 0. 151 0.230 0. 184 0. 169 0. 158 0. 206 0.172 0. 198 0. 171
Cy, 0. 190 0.226 0. 205 0. 155 0.177 0.209 0.198 0.161 0.178
Cg 0. 120 0. 027 0. 081 0. 045 0. 090 0.041 0.089 0.037 0. 084
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Fig.2 Calculation results of system harmony degree of five regions
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Fig.3 Contribution rate of subsystems to the coupled system’s harmony degree
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