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Fig. 1 Index system of initial water rights allocation for basins
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Table 1 Values of indices for various regions
J Eo;/ Eyo/ Ey,/
Ey/ mw Ey/ Ey/hm® Ey/ owd Es; Eq; Ey Ey; N e
m* m* m*
1 100 150 3.20 130 0.38 0.78 0.48 0.40 490 170 770
2 176 70 2.27 79 0.21 0.85 0.44 0.50 307 130 900
3 46 47 3.00 106 0.41 0.88 0.52 0.41 215 155 850
J
Ey; E3; E\4 Es; Eg; Ey; Eg; E\y; Ex, Ey; Ex;
1 0.41 0.42 0.71 9.8 0.12 0.20 22
2 0.30 0.27 0.52 7.8 0.19 0.16 9
3 0.65 0.88 0.67 7.5 0.17 0.23 13
J
3.1
1 ~ 4 2
2
Table 2 Membership degrees of indices for various regions
J
ky Ey; Es; Ey Es; Eq; ko, Ey; Ey; E\o; Eyy;
1 0.4505 0.7614 0.5854 0.6220 0.6129 0.4699 0.5000 0.4444 0.3050 0.4333 0.5389
2 0.7928 0.3553 0.4146 0.3780 0.3387 0.5120 0.4583 0.5556 0.5645 0.5667 0.4611
3 0.2072 0.2386 0.5488 0.5072 0.6613 0.5301 0.5417 0.4556 0.6950 0.4833 0.4910
J
Ey; E3; E\y; Es; Eg; Eyy; E\s; Ey; Ex, Ey; Ex;
1 0.4316 0.3652 0.5772 0.5665 0.3817 0.5128 0.8180 1.0000 0.2500 0.2903 1.0000
2 0.3158 0.2348 0.4228 0.4509 0.6129 0.4103 0.5380 0.9050 1.0000 0.7097 0.5380
3 0.6842 0.7652 0.5447 0.4335 0.5484 0.5897 1.0000 0.8080 0.4290 0.5806 0.1110
3.2
5 ~ 13 3 3 14 ~ 15
3 0.2733 0.3400 0.3867 16 3
37.17 m® 46.24 n’ 52.59 .
3
Table 3 Weighted positive and negative values of indices
Ti1 T 3 i1 T i3
E,  0.020546 0.036157 0.009450  0.036157 0.009450 E;, 0.019436 0.014221 0.030811 0.030811 0.014221
E, 0.034546 0.016121 0.010826 0.034 546 0.010826 E;;  0.016577 0.010658 0.034735 0.034735 0.010658
E;  0.026300 0.018626 0.024655 0.026300 0.018626 Ey,  0.025919 0.018986 0.024460 0.025919 0.018986
E, 0.027945 0.016983 0.022787 0.027945 0.016983 Eis  0.025351 0.020178 0.019399 0.025351 0.019399
Es 0.027739 0.015329 0.029929  0.029929 0.015329 Ei 0.017412 0.027568 0.024667 0.027568 0.017412
E¢  0.021050 0.022936 0.023747 0.023747 0.021050 E;;  0.023009 0.018410 0.026459 0.026459 0.018410
E; 0.022393 0.020525 0.024261 0.024 261 0.020525 Eig  0.038801 0.025520 0.047434 0.047434 0.025520
Eg  0.019883 0.024859 0.020385 0.024 859 0.019883 Ei 0.048592 0.043975 0.039262  0.048592 0.039262
Es  0.013807 0.025555 0.031463 0.013 807 0.031463 Ey 0.011598 0.046393 0.019902 0.046393 0.011598
Eyn  0.019407 0.025382 0.021646 0.019407 0.025382 E,  0.013170 0.032197 0.026340 0.013170 0.032197
E;; o 0.024127  0.020644  0.021982 0.020644 0.024 127 Ey  0.047042  0.025309 0.005222 0.047042 0.005222
3.3

0.350
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Initial water rights allocation model for basins based on
fuzzy optimization and TOPSIS methods

CHEN Yan-ping WU Feng-ping WU Dan
Business School of Hohai University ~ Nanjing 210098  China

Abstract Based on comprehensive consideration of social political economical and environmental factors the guiding
ideology and basic principles of initial water rights allocation for basins according to relevant research are put forward. An
index system for initial water rights allocation for basins was established. The relative membership degree of the indices
was calculated using of the fuzzy optimization method and the allocation ratio and amount of the initial water rights for
various regions were determined with the TOPSIS method. The results of case studies show that the index system
facilitates fairness and efficiency in initial water rights allocation and it can shift national recognition towards the

ecological environment and sustainable development of basins.

Key words basin initial water rights allocation ratio index system relative membership degree fuzzy optimization

method TOPSIS method
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