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Evaluation of groundwater environment quality based on rough set

and TOPSIS model of gray correlation coefficient matrix
XU Feng', QIN Cheng’
(1.CCTEG X{ an Research Institute, Xi an 710054, China;
2. CCTEG Chongqing Research I nstitute, Chongging 400039, China)

Abstract: A ttribute reduction of rough set (RS) theory was applied to select the evaluation indexes of groundw ater environment

quality. AHP and entropy methods were used to decide the weight of each evaluation index, and the relative similarity degree of

each sample was determined based on the combination method of TOPSIS and gray correlation. Then, the RS T OPSIS model

was developed to perform the evaluation of groundwater environment quality. The evaluation model was applied to assess

groundwater environment quality in the Huaihe River Basin. T he results showed that among 13 groundw ater sampling sites, 2

sampling sites belong to level I, 11, and III respectively and the remaining 5 sampling sites belong to level IV, which is consistent

with the results obtained from the evaluation model with T OPSIS and gray correlation.

Key words: rough set theory; TOPSIS; gray correlation; water quality evaluation; H uaihe River Basin
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Tab. 1 Information system of evaluation indexes

Bo/ 1,

KA o MU PR #h TR £k e Al i PAHs [EEs B 5 o Th R A
S1 0.23 0. 006 25.3 1.5 0.003 4 0. 002 47 0.23 0.02 0. 004 0.124
S2 0.41 0. 009 54.5 1.5 0.003 4 0. 003 21 0.17 0 0 0. 094
S3 0.51 0. 005 17.9 1 0.003 73 0.003 21 0.203 0 0. 008 0. 088

S4 0.2 0. 004 57.2 1 0.003 48 0.138 0.75 0.02 0 0

S5 0.23 0. 006 0. 346 1 0.003 29 0.361 0. 495 0.019 0. 005 0. 099
S6 0.51 0. 009 27.9 1.5 0.003 81 0.003 74 0.421 0 0. 172 0.017
S7 0.3 0.014 70.3 1 0. 004 39 1.98 0.378 0 0 0.07
S8 0.45 0.014 8.36 1 0.003 42 1.19 0.259 0.019 0. 005 0. 069
S9 0.53 0. 008 13.9 1 0.003 61 0. 548 0.282 0 0 0. 058
S10 0.21 0. 008 11.6 1 0. 004 09 0.016 0. 442 0.019 0 0.076
S11 0.31 0. 003 1.71 1 0. 003 91 0. 002 55 0.309 0 0 0. 067
S12 0.44 0. 003 3.8 1 0.003 94 0.005 16 0. 441 0.019 0. 066 0.077
S13 0.33 0.03 0. 889 1 0.003 53 0. 141 0.588 0.019 0 0.07

U= {S1, 52,53, S4,55,56, S7, S8, 59,510, S11, S12, S13/,
b B ¢ B R
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2 K- Tab.3 Evaluation standard of groundwater quality

Tab.2 Sample data by K- means clustering 2 0 WAHFRER R fEMRE: S ik i
K s s y 0 4 N 1 0.001 2 0.005  0.005 0.05
v = PTH IR A - moEMC o BRE S
*;f BT s omp BB PAHS Tt iy g 0 1 0.01 5 0.05  0.05 0.05
ST 2 1 T 2 1 1 1 2 2 1 0 1 0.02 20 0.05  0.05 0.1
201 1 2 2 1 1 1 1 2 1 0 5 o1 30 ! | {
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B SHE + 1099 ¢



F13%E RESI M mALFAGAFAE 2015 F 12 A

PEAX(2) A ARE: o= (0 0157, 0 3762,0 0925,
0.0178,0 0024,0 4954) .
3.4 AR B E

A3 - N1y FHHEAMWEE ¢ = (0 8756,
0. 7925, 0. 9048, 0 7689, 0. 7170, 0 8462, 0 3748, 0 4625,
0. 6224, 0. 8880, 0 9607, 0. 9577, 0 6720, 0 9462, 0 8640,
0. 8731, 0 2049, 0 2049)

F KA 5 T e A X T X e s R e s11 5
S12 KTkt AN 25,81.83 40 25, 82,810 1 0 28, HA%
SKAE 1A 0 28, i 5 AR 2 e F bl K TR VPAR S A 1 &5
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Tab.4 Comparison of groundwater quality levels of sampling sites

KA R S1 82 S3 84 85 S6 S7 S8 S9 S10S11S12 S13
AfsEpESEm 0 6 0 0 0 0 0 0 0 06 N K 0
ARefapiEss 0 6 0 0 0 0 000 06 N N 0

4
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