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Study and Application on the Entropy method for Determination of Weight of
evaluating indicators in Fuzzy Synthetic Evaluation for Water Quality Assessment

70U Zhihong96 » SUN Jingnan, REN Guangping

School of Economics and Management, BeiHang University, Beijing 100083

Abstract: Consdering the difficulties of calculation wsing fuzzy synthetic evaluaton method and the relationship among evaluabors are ignored a new weight
evaluation process using entropy method was established. Aiming at the water quality assessment of the Three Gorges reservoir area, the differences of Entropy
method and traditional method was compared in the weight calculation of evaluating indi cators by using the fuzzy mathematics. The results showed that when there
were one more evaliators, using this method was very convenient for fuzzy synthetic evaluaton. Only one calculation was enough and it need ot to calculate every

monioring point. This method predigested the fuzzy synthetic evaluation process greatly and the evaluation results were reasonable.

Keywords: water quality evaluation; fuzzy; weight of evaluating indicato; entropy method
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Fig. 1 The bcation of the monitoring sections in the main citys of the Three Gorges reservoir area

R. ,
15 B
0.47 053 0 0 0 DO 6. 7 Table I  The measured values of the 5 indicators in the monitoring sectionsl
05 05 0 0 0|CODy, | 3 met
R={05 05 00 0|cop,| 92 o CO0w. b BB, W
6.7 3.0 9.2 0.9 0.096
005 05 0 0 0] BOD;s 0.9 7.4 3.0 14.0 2.8 0. 200
L0.05 0095 0 0 o! T '0 09 7.2 3.2 16.7 1.7 0. 244
7.1 3.3 17.7 1.8 0. 207
D 7.1 1.9 16.2 2.6 0. 148
, : 68 4.0 6.7 2.1 0. 137
033 0 67 0 00 DO 6.5 7.4 3.7 5.7 1.9 0. 142
0 | 0 0 0]|CODy 4 7.2 3.0 10.5 2.3 0. 143
81 4.3 16.9 2.5 0. 018
R=405 0.5 0 0 0| CODu 10 7.7 4.6 9.5 2.1 0. 142
05 0.5 0 0 0| BODs 11 8.4 4.3 13.0 2.1 0. 139
8.3 3.5 13.7 2.3 0. 147
0 053 047 0 0' TP 0. 147 65 4.0 10.0 L1 0. 147
(8)
2
’ Table 2 TInitialization of the original data
2.4 REITH
DO  COD,, COD, BOD, TP
1 0.105 059 0.708 1.000 O0.655
« 2. , 2 0.474 059  0.308 0.000 O0.195
¢ 3). 3 0.368 0.519 0.083 0.5 0.000
D 4 0.316 0.481 0000 0.52% 0.164
2.5 #hEx 5 0.316 1000 0.125 0.105 0.45
4 6 0.158 022 0917 0.368 0.473
, 7 0.474 033 1000 0.474 0.451
m . , 8 0.368 0.598  0.600 0.263 0.47
9 0.842 0111 0067 0.158 1.000
10 0.632 0000 068 0.368 0.451
(CODc:) , 11 1.000 0111 03%2 0.368 0.465
12 0.947 0,407 033  0.263 0.429
’ 13 0.000 022 0642 0.85 0.429
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Table3 The entropies and its weights of the indi cators (35
DO 0.9 036 0.2 (25 ’
CODy, 0.9 057 0.2 23
COD, 0.8835 0.2 498 6. y 13
BOD; 0.9 052 0.2 033 13
. ’
TP 0.9 338 0.1 21
’
! , (DO) 7.2,
Table 4 The results of the synthetic evaluation 0.199 0. 247, 20%’
[ Il 1 Y Vv 3
0.429 0571 0.000 0.000 0.000 Il
0.348 0510 0.1492 0.000 0.000 Il D ,
0.345 0428 0.165 0.063 0.000 Il 13
0.260 0463 0.267 0.010 0.000 Il ’
0.412 0460 0.128 0.000 0.000 Il ’ 1
0.334 0613 0.053 0.000 0.000 Il s
0.446  0.4% 0.060 0.000 0.000 Il 2)
b
0.490 0449 0.061 0.000 0.000 I
0.426 0449 0.125 0.000 0.000 Il ’
0.429 0451 0.120 0.000  0.000 Il , . N
0.379 0535 0.08 0.000 0.000 Il 3)
0.409 054 0.067 0.000 0.000 Il ’
0.294 0639 0.067 0.000 0.000 Il ’
5
Table 5 Results canpare of different approaches
II Il 1I II Il Il 1I I Il Il 1I II II
Il il 11 111 Il il 11 1l Il il 11 Il Il
6
Table 6 Weights by Traditional approach
DO 0. 329 0.202 0. 198 0. 206 0. 235 0. 267 0.261 0. 247 0.238 0. 224 0.202 0. 204 0. 277
CODy,  0.190 0.129 0. 131 0. 139 0. M1 0.200 0.205 0. 154 0.239 0. 228 0.210 0. 171 0. 207
COD¢,  0.180 0. 186 0.211 0. 230 0.239 0. 108 0.098 0. 166 0.289 0. 145 0. 1% 0. 206 0. 159
BOD:s 0. 081 0. 171 0. 99 0. 108 0. 177 0. 156 0.150 0. 168 0.197 0. 148 0. 146 0. 160 0. 081
Crp 0.221 0312 0. 362 0.316 0. 257 0. 260 0.286 0. 266 0.036 0. 255 0. 246 0. 260 0.276
[ 4] FanB D. Fuzzy Comprehensive Evaluation Model for Groundwater
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