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Sudy and Application on the Entropy method for Deter mination o Weight o
evaluating indicators in Fuzzy Synthetic Evaluation for Water Quality Assessment

ZOU Zhitong * , SUN Jingnan, REN Quangping

School of Ecoromics and Management , Bei Hang Universty , Bejing 100083

Abgract : Gonddering the dfficuties of cacuation usng fuzy syrthetic evauation method and the relaionship anong evauators are ignored, a new weght
eval uation process usng entropy method was edablished. Aiming a the water quality assessmert o the Three Gorges resenoir area, the differences o Ertropy
method and traditiond method was conpared in the weight cacuation of eva uating ind cators by usng the fuzzy methenetics. The resuits showed that when there
were one nore eva udors, udng this method was very convenient for fuzzy synthetic eva uation. Only one cacuaion was enough and it need ot to cdcuate every
nonitoring point. This method pred gested the fuzzy syrthetic eva uation process greatly and the eva uation resuits were reasonable.
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Monitored Section
1. A% 2. Bk 3. R 4.~ 5. BT
6. MME 7. K4cwt 8. KTTH 9. JLEW
10. Y81 11 40R0W8% 12. W RI 8L 13, 4085 3%
1. Baisha 2. Huangqgian 3. Wanglongmen 4.Cuntan
5.Huangcaoxia 6.Yazuishi 7. Meinuze 8. Mishiquan
9. Jiutiaogou 10. Tuokou 11. Hongshaze
12. Saiwangba 13. Yanmatou
1
FHg.1 The location of the nonitoring sections in the main citys of the Three Gorges resenoir area
R. ,
15 13
0.47 053 0 0 O DO 6.7 Table 1 'I'hemezasuredvaueso‘theSmdcetorsmtr‘nem:mltormgsecuons1
mg-L -
0.5 05 0 0 Of CODwn 3
DO Q0D CODa BODs TP
R={05 05 0 0 0| CODs | 9.2 -
6.7 3.0 9.2 0.9 0.096
0.5 05 0 0 0| BODs [ 0.9 7.4 3.0 14.0 2.8 0.200
0.05 095 0 0 0' TP '0.09 72 3.2 16.7 L7 024
(7) 7.1 3.3 17.7 1.8 0.207
7.1 1.9 16.2 2.6 0.148
) . 6.8 4.0 6.7 2.1 0.137
0.33 0.67 0 0 O| DO | 6.5 7.4 3.7 5.7 19 0.142
7.2 3.0 10.5 2.3 0.143
0 1 0 0 O CODwn 4
8.1 4.3 16.9 2.5 0.018
R=9 05 0.5 0 O 0| CODu 10 7.7 4.6 9.5 2.1 0.142
05 05 0 0 O0|BODs| L1 8.4 4.3 13.0 21 01%
8.3 3.5 13.7 2.3 0.147
0 0.53 0.47 0 O ™ 0. 147 6.5 4.0 10.0 1.1 0.147
(8)
2
’ Table 2 Initidization of the origindl data
2.4
DO CODyn  CODg BODs TP
1 0.105 0.593 0.708 1.000 0.655
( 2) . ’ 2 0.474 0.593 0.308 0.000 0.19
( 3) . 3 0.368 0.519 0.083 0.579 0.000
2.5 4 0.316 0.481 0.000 0.526 0.164
' 5 0.316 1.000 0.125 0.105 0.425
4. 6 0.158 0.222 0.917 0.368 0.473
s 7 0.474 0.333 1.000 0.474 0.451
8 0.368 0.593 0.600 0.263 0.447
9 0.842 0.111 0.067 0.158 1.000
10 0.632 0.000 0.683 0.368 0.451
(O0Dw) ) 1 1.000 0.111 0.3%2 0.368 0.465
12 0.9%47 0.407 0.333 0.263 0.429
' 13 0.000 0.222 0.642 0.895 0.429
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Table 3 The entropies and its weights of the indicators ( 5)
DO 0.9 056 0.2 025 ’
QODwin 0.9 057 0.2 023
QD 0.8835 0.2 498 6. , 13
BODs 0.9 052 0.2033 13 . ,
TP 0.9 338 0.1421
4 : (DO) 7.2,
Table 4 The resuits of the synthetic eva uation 0. 199 0. 247 , 20%
3
0.429 0.571 0.000 0.000 0.000
0.348 0.510 0.142 0.000 0.000 1) ,
0.345 0.428 0.165 0.063 0.000 , 13
0.260 0.463 0.267 0.010 0. 000
0.412 0.460 0.128 0.000 0.000 , 1
0.334 0.613 0.053 0.000 0.000 ,
0. 446 0.49% 0.060 0.000 0. 000 2) ,
0.49 0.449 0.061 0.000 0.000
0.426 0.449 0.125 0.000 0.000 )
0.429 0.451 0.120 0.000 0. 000 , ,
0.379 0.535 0.086 0.000 0. 000 3) ’
0.409 0.524 0.067 0.000 0. 000
0.294 0.639 0.067 0.000 0.000 !
5
Table 5 Realts conpare o dfferent goproaches
|
6
Table 6 Weights by Traditiond 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
QODwin 0.190 0.129 0.131 0.139 0.091 0.209 0.205 0.154 0.239 0.228 0.210 0.171 0.207
QODe  0.180 0.186 0.211 0.230 0.239 0.108 0.098 0.166 0.289 0.145 0.19 0.206 0.159
BODs 0.081 0.171 0.099 0.108 0.177 0.156 0.150 0.168 0.197 0.148 0. 146 0.160 0.081
Cr 0.221 0.312 0.362 0.316 0.257 0.260 0.286 0.266 0.036 0.255 0.246 0.260 0.276
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