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Benefit Evaluation of Water Saving Irrigation Based on
Combination Weight Grey Relation TOPSIS Method
SHAN Zhen-pei' > NING Bao-quan' GUO Ya-dan'

( 1.School of Mathematics and Information Engineering Liupanshui Normal University Liupanshui 553004 Guizhou Province China;
2.School of Information Science and Technology Xiamen University Xiamen 361005 Fujian Province China)

Abstract: In this study based on a summary of existing research and evaluation methods the comprehensive benefit evaluation index system
of water-saving irrigation is established. The subjective weight of the indicators is determined by the relative entropy aggregation model of
group decision making improved entropy method is used to determine the objective weight of indicators. Then the two weights are combined
to finally obtain the weight of the evaluation index. Through improving the TOPSIS method and the grey correlation decision method and
introducing a new relative closeness measure that considers the preferences of decision makers the two are organically combined. In the end
an improved TOPSIS—gray association decision model based on combined weighting is constructed and applied to practical problems of water—
saving irrigation benefit evaluation in a certain area. The final result is basically consistent with the actual result. The feasibility and validity
of the model and method are verified.
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2
C, 1% 65.16 51.23 85.34 31.08 40.59 49.56 36.78 34.89 45.92
c, 0.126 0.115 0.139 0.147 0.127 0.116 0.138 0.115 0.134
C, 2.13 1.69 1.78 1.65 1.89 1.92 2.04 1.73 1.95
C, 6 5 7 6 9 6 5 6 5
Cs1% 20 16 35 29 36 17 22 31 38
Cs!% 10.0 9.0 8.7 6.3 5.4 6.1 5.7 4.6 3.12
c, 0.50 0.80 0.50 0.50 0.75 0.80 0.85 0.81 0.79
Cy 0.49 0.46 0.51 0.50 0.46 0.41 0.43 0.42 0.45
Cy 9 8 7 7 8 9 6 5 6
Cio!% 26 17 27 25 13 19 26 14 21
C 8 5 6 7 5 6 8 7 4
Ch 6 7 5 6 7 8 7 6 8
Cis 5.2 4.6 3.7 5.9 5.5 3.1 4.0 3.0 2.0
Cyy 8.5 7.1 8.6 7.9 7.6 72 7.3 7.1 7.5
Cis 8 7 5 6 7 8 6 7 9
(n (2 3 o
3
C 0.628 1 0.371 4 1.000 0 0 0.175 3 0.340 6 0.105 1 0.070 2 0.273 5
c, 0.343 8 0 0.750 0 1.000 0 0.375 0 0.031 3 0.718 8 0 0.593 8
C, 1.000 0 0.833 3 0.270 8 0 0.500 0 0.562 5 08125 0.166 7 0.625 0
C, 0.25 0 0.50 0.25 1.00 0.25 0 0.25 0
Cs 0.181 8 0 0.863 6 0.590 9 0.909 1 0.045 5 02727 0.681 8 1.000 0
Cq 1.000 0 0.854 7 0.8110 0.462 2 0.331 4 0.433 1 0.375 0 0.215 1 0
C, 1.000 0 0.142 9 1.000 0 1.000 0 0.285 7 0.142 9 0 0.114 3 0.171 4
Cq 0.8 0.5 1.0 0.9 0.5 0 0.2 0.1 0.4
Cy 1.00 0.75 0.50 0.50 0.75 1.00 0.25 0 0.25
Cio 0.928 6 0.285 7 1.000 0 0.857 1 0 0.428 6 0.928 6 0.071 4 0.571 4
C 1.00 0.25 0.50 0.75 0.25 0.50 1.00 0.75 0
Cp 0.333 3 0.666 7 0 0.333 3 0.666 7 1.000 0 0.666 7 0.333 3 1.000 0
Cp 0.179 5 0.333 3 0.564 1 0 0.102 6 0.717 9 0.487 2 0.743 6 1.000 0
Ci 0.933 3 0 1.000 0 0.5333 03333 0.066 7 0.133 3 0 0.266 7
Cis 0.75 0.50 0 0.25 0.50 0.75 0.25 0.50 1.00
(4) ~(8) 0.087 2 0.068 5 0.047 7 0.065 9 0.067 3 0.048 2

B = (0.0755 0.084 7 0.049 5 0.096 1 0.071 6
0.049 5 0.1 0.061 4 0.049 5 0.061 6 0.049 5 0.045 2
0.0595 0.101 7 0.044 9) '

(9) (10)

a = (0.0649 0.083 1 0.047 6 0.087 8 0.075 2 0.0550

0.0552 0.098 5 0.048 0) "
(11)

W = (0.0689 0.098 9 0.0331 0.118 6 0.075 7 0.038 3
0.122 6 0.059 1 0.033 2 0.057 1 0.046 8 0.030 6
0.046 2 0.140 8 0.030 3) "

(12)
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