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Abstract; Based on the combined evaluation factor weights of entropy weight method and relative standard
deviation method, an improved fuzzy comprehensive evaluation method was established by integrating the princi-
ples of maximum membership and weighted average. This method was applied to evaluate the quality of shallow
groundwater in a coal mine area, and compared with other evaluation methods. The results showed that among 33
shallow groundwater monitoring sites in the study area, there were 4, 16 and 13 sites belonging to Class [ , Class
II and Class Il water respectively. The most belonged to Class Il water, accounting for 48.5% . There was no
Class IV or V water. The water quality was generally good. Through comparison, the water quality was relatively
poor in industrial parks, followed by coal mine areas and industrial squares, and was relatively good in farmland
and residential area. The improved fuzzy comprehensive evaluation method comprehensively considered the inter-
nal relationship between evaluation factors, which not only reduced the influence of subjective factors on the eval-
uation process, but also avoided the limitations of single evaluation principle on the determination of water quality
grade, and the evaluation results were more in line with the actual situation.
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Table 1  Statistics of monitoring values of 10

groundwater quality indicators

Kk w/AMEp/ WKMEp/ FHMHEp/ PR p/ RSD/
bR (mg-L7') (mg-L7') (mg-L7") (mg-L7") %

F 0.570 2.88 1.72 0.576  33.5
803~ 9.01 122 51.8 32.8 63.3
NH, -N  0.052 0.567 0.255 0.120  47.1
NO; -N — 20.4 1.31 4.02 307
Fe 0.093 1.05 0.454 0.247  54.4
Mn 0.023 0.524 0.118 0.103  87.3
As 0.004 0.164 0.046 0.039  84.8
cd 0.001 0.058 0.005 0.010 200
Cr* 0. 040 0.983 0.134 0.175 131
Pb — 0.073 0. 009 0.013 144
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Table 2 Weight values of different methods

PR T T AT AN TR RSD AT AR
F- 0.077 2 0.028 9 0.053 1
S0% - 0.069 2 0.054 9 0.062 1
NH; - N 0.057 1 0.040 8 0.049 0
NO; -N 0.019 7 0.265 6 0.142 7
Fe 0.055 6 0.047 1 0.051 4
Mn 0.056 9 0.0755 0.066 2
As 0.1820 0.072 8 0.127 4
Cd 0.237 5 0.176 3 0.206 9
crft 0.018 7 0.113 0 0.065 9
Pb 0.226 1 0.125 1 0.175 6
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Fig.1 Comparison of spatial distribution of evaluation results

by different water quality evaluation methods
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Fig.2 Water quality grade evaluation and validity test of each monitoring site
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Fig. 3

G values of each monitoring site and its corresponding

relationship with groundwater quality category
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