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Application of fuzzy set pair analysis method in safety
evaluation of water resources

WANG Hong-wei, ZHANG Xin,QIU Jun-nan

(College of Water Resources and Architectural Engineering s Northwest A& F University »Yangling s Shaanzxi 712100, China)

Abstract: [Objective] Based on entropy method and fuzzy set pair analysis evaluation method,a safety
evaluation model of water resources is established, which provides decision support for the safe evaluation
and management of water resources. [Method) This paper combines actual situation of evaluation area,fol-
lows the indicator select principle which includes scientificity,systematicness,representativeness and so on,
constructs a water resources safety evaluation index system and evaluation grading standard, determines in-
dex weight by the entropy method, then establishes the safety evaluation model of water resources by fuzzy
set pair analysis evaluation method. The model is applied to evaluate safety of water resources in Yulin Cit-
y,and the evaluation results are compared and analyzed by means of multi-objective decision analysis and
fuzzy cluster evaluation respectively. [Result] The water resources’ safety in Yulin is evaluated by the
safety evaluation model based on entropy method and fuzzy set pair analysis evaluation method. The results
show that Yuyang’s water resources belong to a relatively safe range, Shenmu, Jingbian and Dingbian are

critically safe,and the others are less safe. In general, Yulin is not safe and the water resources have a grim
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situation. Results of different methods are compared, showing that the evaluation results which are ob-

tained by the fuzzy set pair analysis evaluation method and the other two methods are the same basically.

[Conclusion) The fuzzy set pair analysis evaluation method is simple and easy to realize computer program-

ming,meanwhile the results are objective and reasonable. So this method has a very good application value

in safety evaluation of regional water resources.

Key words: entropy method;fuzzy set pair analysis method; water resources safety; water resources e-

valuation;safety grading standard
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Table 1 Safety evaluation index system of water resources,evaluation grading standard and index weight in Yulin city
S b ﬂ?fﬁ\’fg%ﬁ/}/f\ #f Evaluation grading slandarhd ] S bR
Evaluation 1 9 (24 2 PR EA) 3 G (it 424 4 PSR SR @ N )] Index
index Level 1 (safety) ‘ Level 2 ‘ .Le.vel 3 Level 4 Level 5 weight
(little safety) (criticality safety) (less safety) (unsafety)

2 (3000, +oco) [1700.3 000) [1000.1 700) [500.1 000) [0,500) 0.120
X [30,+c0) [10,30) [5,10) [1,5) [0, 0.074
3 [0.6,+c) [0.5,0.6) [0.2,0.5 [0.1,0.2) [0,0. D 0.093
Z4 [900, +oo) [200,900) [50,200) [10,50) [0,10) 0. 042
x5 [0.10] (10,20] (20,30] (30,50 (50, +o0) 0.028
kY [0,10] (10,30] (30,90] (90,200 (200, +c0) 0.021
x7 [90,+c0) [80,90) [70,80) [50,70) [0,50) 0.103
s [0.500] (500,1 000] (1 000,1 500] (1 500,2 000] (2 000, +co) 0.041
X9 [0.5,+c=) [0.4.,0.5) [0.25,0.4) [0.15,0.25) [0,0.15) 0.055
X0 [60,4c=) [50,60) [40,50) [30,40) [0,30) 0.116
T [0.,300] (300,500 (500,800 (800,1 100] (1100, +oo) 0.034
12 [0.07,+0o=) [0.06.0.07) [0.04,0.06) [0.03,0.04) [0,0.03) 0.105
T3 [30,+e0) [20,30) [15,20) [10,15) [0,10) 0.077
x4 [0,1] (1,1.5] (1.5,2] (2,4] (4,+0c0) 0.027
X5 [0,100] (100,200 (200,350 (350,500 (500, +c0) 0. 064
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Table 2 Results of set pair’s connection degree and safety grade for water resources in different regions and Yulin city

. ﬁ‘ﬂllifﬂ' . f1 /2 e fa fs ‘2%/1}‘%2&
Administrative division Safety grade
i BH X Yuyang district 0.418 0. 089 0.202 0.131 0.161 2
Wi A L Shenmu county 0. 200 0.146 0.213 0.339 0.103 3
4+ & Fugu county 0.153 0.053 0.105 0.341 0. 348 4
B 111 B Hengshan county 0.189 0.044 0.125 0.354 0. 289 4
i1 H Jingbian county 0. 342 0.117 0. 200 0.298 0.043 3
s€ i1 & Dingbian county 0.174 0.034 0.317 0. 246 0. 230 3
2% % B Suide county 0.062 0.130 0.118 0.219 0.472 4
kg B Mizhi county 0.106 0.106 0.113 0.203 0.472 4
£ & Jia county 0. 159 0.093 0.069 0.320 0. 360 4
& H Wubao county 0.152 0.039 0.180 0.158 0.472 4
Vi 1 B Qingjian county 0.189 0.068 0.169 0.130 0.443 4
FM B Zizhou county 0.065 0.122 0.128 0.193 0.492 4
HIMET Yulin city 0.153 0.093 0.123 0. 404 0.226 4
xk3 EFFARAAENEHRTKRBTERZETNERNLEER
Table 3 Comparison of water resources safety evaluation results based on different methods in Yulin city
7B X R PEA J7 i Evaluation method
Administrative O B X 43 A 122 EASRTS B TRe RO 2R 2817 1) 1
division Fuzzy set pair analysis method Multi-objective decision analysis Fuzzy clustering judgment

#i FHIX. Yuyang district 2 2 2

fifi K B Shenmu county 3 3 4

JF 4+ B Fugu county 4 4 4

FE 1l E Hengshan county 4 4 4

i & Jingbian county 3 2 3

“E i1 & Dingbian county 3 3 4

2% 1% H. Suide county 4 4 4

K g H Mizhi county 4 4 4

£ H Jia county 4 4 4

S 4% H Wubao county 4 3 4

i H Qingjian county 4 1 A

F M B Zizhou county 4 1 .

ik Yulin city 4 3 4
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