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Water resources vulnerability assessment in Shanxi Province based on fuzzy set pair method / YUAN Caiping' , LIU
Yuanyi® , ZHI Lushuang® (1. Changzhi Soil and Water Conservation Test Station, Changzhi 046000, China; 2. Shaanxi
Qinlong Electric Power Co. , Lid. , Xi’an 710075, China; 3. School of Economics and Management, Xi'an University of
Technology, Xi’an 710075, China)

Abstract: According to the physical geography condition and economic development situation of Shanxi Province, water
resources vulnerability assessment system was established from eight indexes based on three factors which could affect water
resources vulnerability including natural, human and bearing capacity factors. The water resources vulnerability of 11
administrative cities in Shanxi Province from 2012 to 2018 were evaluated by entropy weight based fuzzy set pair method.
The assessment results of fuzzy comprehensive method, grey relational analysis method and entropy weight based fuzzy set
pair method were compared in 2018. The results indicate that Shanxi Province has the main problems of low water
efficiency, groundwater overexploitation, water pollution, and soil erosion. The whole water resources vulnerability is at
relatively fragile and serious fragile level. It’s proposed that adjusting industrial structure, optimizing allocation of water
resources, increasing the reclamation rate of wastewater and restoring vegetation could improve the water resources
vulnerability condition of Shanxi Province.
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Fig.1 Evaluation index system of water resource
vulnerability in Shanxi Province ,
1
Table 1 Evaluation grade division of water resource vulnerability
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Table 2 Evaluation weight of water resource vulnerability in Shanxi Province from 2012 to 2018

2

2012—2018

X

X2

X3

Xy

Xs

X6

*7

xg

2012 0.2113 0.0388 0.2113 0.0400 0.0359 0.2113 0.2113 0.0402
2013 0.2085 0.0411 0.2085 0.0426 0.0423 0.2085 0.2085 0.0403
2014 0.1778 0.1778 0.1778 0.1778 0.0337 0.1778 0.0439 0.0334
2015 0.2077 0.0405 0.2077 0.2077 0.0376 0.0458 0.2077 0.0452
2016 0.2090 0.2090 0.2090 0.2090 0.0379 0.0415 0.0465 0.0383
2017 0.1763 0.1763 0.1763 0.0483 0.0344 0.0356 0.1763 0.1763
2018 0.2038 0.2038 0.2038 0.0440 0.0373 0.0483 0.2038 0.0555
3 2012—2018
Table 3 Water resource vulnerability evaluation in Shanxi Province from 2012 to 2018
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