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Table 1 The index system of benefit evaluation of irrigation district s water saving and improvement
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index index
T B 7 25 X AR R A ZEIN A AE XT3 1K 28 Relative growth rate of farmers  per capital net in- & Quantitative
come of area benefiting from the project
5 J K ZLEE Benefit of prevention and reduction of disaster ZE & Quantitative
B U< Wk 9 54 3 Benefit of pr d red f d TR O
T B 7 35 X B TR BE TR 3 MU R Decreased rate of hazard engineering 's accident £ Quantitative
oG BEACUK IR BE Masses ' welcoming E M Qualitative
Social e ey )
h:r(;:efit A BT KB R ISR Strengthening of farmers '~ water saving consciousness E M Qualitative
KRS 58P E Famers participation degree in management FEME Qualitative
bi 3 Ml Promotion of local farmers~ employment JETE Qualitative
24 s A Rl Promotion of local f: pl EPE Qual
XAk 2 RS54 A9 A2 33 Promotion of social fashion improvement FEME Qualitative
M. LEF R justment of agricultur: anting structure JETE Qualitative
BV FPAE S5 AR B T Adj of agricultural planting £ Qual
W H % g X ARG =R Yield-increasing effect of agriculture FE i Quantitative
2R I H 37 35 X AR ZE S A= 77 BE 3R = 2 Growth rate of agricultural comprehensive productivity EHE Quantitative
Economic
benefit 2207 PR 5 2K Internal economic return rate FE T Quantitative
53555 %% i Lt Benefit cost ratio FE T Quantitative
D B U KR 2B SR Improvement rate of canal efficiency of improved canal segments TR Quantitative
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Table 2 Third grade index s data of four irrigation districts " resources  benefit

AR R KRR R
HEX HEE v R E
Irrigation Growth rate Growth rate of
district of effective water-saving

irrigation area

irrigation area

5 RSO
HRKE x
Growth rate of area that
ensures stable yields despite

EHEPUKRE
BEKE
Growth rate of canal
head s drawing

drought or excessive rain water ability

1% HE Luohuiqu 0.009 0.012
13k Shitouhe 0.063 0.047
B3 Taoqupo 0.046 0.039
{1 % )1] Shibaochuan 0.212 0.016

0.008 0.022
0.035 0.026
0.017 0.024
0.021 0.028
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Table 3 Comprehensive evaluation value calculated

by using two kinds of weights

HETHEVTNNGE ETHFRWEZSIK
WA A5 M A B 5 AR A E

X PEHHE PEHHE

S Evaluation value calculated Evaluation value calcu-
Irrigation . . . -
district by using the comprehensive lated by using the com

weight combination methods prehensive weight combi-
based on sum of squares of nation methods based on

deviations game theory
1% U Luohuiqu 0.010 0.010
137 Shitouhe 0.054 0.052
Bl 3 Taoqupo 0.039 0.038
i % )1] Shibaochuan 0.137 0.130
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Study on determination of comprehensive evaluation index weight in
irrigation district s water saving and improvement

WANG Shuji""*, FEI Liangjun', LEI Yanbin’, TIAN Wei’
(1. Key Lab of Northwest Water Resources and Emironment Fcology of Ministry of
FEducation at Xi " an University of Technology, Xi an, Shaanxi 710048, China; 2. College of
Hydraulic and Electric Power, Hebei Engineering University, Handan, Hebei 056021, China;
3. Office of Guanzhong Irrigation Improvement Project by World Bank Loan of Shaanxi Province, Xi "an, Shaanxi 710032, China)

Abstract: In order to obtain scientific and reasonable index weight and get ideal result of comprehensive evaluation
in irrigation districts ~ water saving and improvement . the principle of comprehensive weight combination methods is de-
scribed on the basis of the sum of squares of deviations and the game theory, and two kinds of comprehensive weight com~
bination methods are applied to comprehensive evaluation of Luohuiqu and other three irrigation districts " water saving
and improvement in Guanzhong area- The results show that two kinds of weight s vector have different size order, but the
order of evaluation value of four irrigation districts calculated by using two kinds of weight are same - The results of further
analysis show that the guiding ideology of comprehensive weight combination methods based on the sum of squares of devi-
ations and the game theory is different, but both of their principles are scientific- In determining the index weights of an
irrigation district s evaluation; if one wants to make irrigation districts " evaluation results have fully scatter degree; he
should select the comprehensive weight combination method based on the sum of squares of deviations; If he wants to pre-
serve information of all objective and subjective indexs’ weights as possible; he should select the comprehensive weight
combination method based on the game theory -

Keywords : irrigation district s water saving and improvement ; comprehensive evaluation; sum of squares of devia~

tions; game theory



