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Application of variable fuzzy pattern recognition model with synthetic weight in the

assessment of water quality dynamics
WANG Tiam xiang, XU Sht guo, HU Su duan
(School of Civil and Hydraulic Engineering, Dalian University of T echnology, Dalian 116024, China)
Abstract: W at er quality evaluation includes the description of water state and variation process of water quality. Due to the char
acteristics of water quality, such as fuzziness, uncertainty, and randomness, the variable pattern recognition model was applied to
evaluate water quality dynamics. T he weight was determined using the coupling analytic hierarchy process and entropy method,
so the original water quality data and scientif ic research can be combined together. T he Monte Carlo method was used to analyze
the effects of index uncertainty on water quality evaluation, and the model was used to conduct monthly evaluation of water
quality dynamics in the Biliu reservoir. The results showed that water quality in the Biliu reservoir is between level II and III,
there are no significant changes bet ween each month but water quality in August and September are worse, and the main pollr
tion index is total nitrogen.
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1
Tab.1 Index system and water quality monitoring data
A
febr ik & B1 B2 B3 B4 B5
X1 X2 X3 X4 X5 X6 X7 X8 X9
4 HK B 0.019 0.193 1.850 0. 000 000 0. 000 12. 683 1.742 1.971 0. 149
5 Aok 0. 008 0.210 2.201 0. 000 003 0. 000 11. 396 1.421 1. 625 0. 161
6 HK i 0. 008 0.263 3.325 0. 000 000 0. 000 9.246 1.783 1. 646 0. 161
7 HKFEME 0. 005 0.125 2.370 0.000 000  11. 667 9. 004 1.700 1. 900 0.190
8 H7K ki 0. 005 0.178 2.54 0.000 000  10. 000 6. 442 1. 129 2.050 0. 183
9 HK B 0. 001 0. 144 2.291 0.000 018 19.167 6. 488 1.113 2.021 0.181
10 H /K5 4fe 0.012 0. 106 1.743 0.000 015 11.667 7.925 1. 100 2.308 0. 164
2
Tab.2 Judgment matrix and weight of criterion layer
HEN = Bl B2 B3 B4 B5 THE U] A T
B1 1. 00 5.00 6. 00 1. 00 5. 00 0. 388
B2 0. 20 1. 00 2.00 0. 20 1. 00 0. 086
B3 0. 17 0. 50 1.0 0.17 0. 50 0. 053
B4 1. 00 5.00 6. 00 1. 00 5. 00 0. 387
B5 0. 20 1. 00 2.00 0. 20 1. 00 0. 086
HMEFR % CR=0.009 4< 0. 1
3 Bl
Tab.3 Judgment matrix and weight of Bl index lay er
EiFt X1 X2 X3 H A5 B AR Fe bR
X1 1 2 1 0.4 0. 155
X2 0.5 1 0.5 0.2 0.078
X3 1 2 1 0. 4 0. 155
—HMEARE CR= 0< 0. 1
4
Tab.4 Weight of each index
£ X1 X2 X3 X4 X5 X6 X7 X8 X9
=2/ iR IRES 0.155 0.078 0. 155 0. 086 0. 053 0.129 0.129 0.129 0. 086
TRLE 0.081 0.091 0.08 0.129 0.114 0.128 0.17 0. 095 0.112
LA RLUE 0.115 0. 065 0.113 0.101 0. 055 0.151 0. 200 0.112 0. 088
R (2) A 3) VL AKTRE AT ARV R KA 14 E 4 TH B AN AL R FR 2 0, A A 45 S W% 5.
5
Tab.5 Normalization results of water quality samples and standards
Ei=ga) X1 X2 X3 X4 X5 X6 X7 X8 X9
4 /KB E 0.95 0.98 0.08 1.0 1. 00 1.00 1.00 1.00 1.00
5 HKpE 1. 00 0.97 0. 00 1.00 1. 00 1.00 1. 00 1.00 1. 00
6 HK B 1. 00 0.94 0. 00 1.00 1.00 1.00 1.00 1.00 1.00
7 HK BN 1.00 1.00 0. 00 1.00 1.00 1.00 1.00 1.00 1.00
8 HIK i 1.00 0.98 0. 00 1.00 1.00 0.81 1.00 1.00 1.00
9 HKpE 1. 00 1.00 0. 00 1.00 1. 00 0. 82 1. 00 1.00 1. 00
10 7K fE 0.99 1.00 0.14 1.0 1. 00 1.00 1.00 0.98 1.00
N 2% 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1. 00
0 2% 0.92 0.81 0.83 1.00 0.95 0.73 1. 00 0. 85 1. 00
0 2 0.79 0.54 0.56 0.9 0.75 0.55 0. 86 0. 69 1.00
0 % 0.53 0.27 0.28 0.00 0. 50 0.18 0.57 0.38 0. 00
0 % 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
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Tab. 6 Evaluation results
VAR 41 5H 6 H 7H 8 H 9H 10 A
I T 5 B [ ] AR 2.091 2.105 2.113 2.096 2.228 2.219 2.052
R R EUE 0% 0% 0% 0% 0% 0% 0%
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7
Tab.7 Evaluationresults of samples simulated by Monte Carlo m ethod
T3 E 3 AR 4 H 51 6 1 7H 8 H 9H 10 A
2R 2.215 2.223 2.461 2.083 2.475 2375 2.038
FZEAS 2.672 2.395 2.416 2.395 2.262 2.286 2.581
Ji M 10 2.537 2.688 2.544 2.455 2.925 2.682 2.631
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3
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