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Optimization of water quality monitoring sections based on improved TOPSIS method
JIANG Yam jun',XIE Yue bo!, HUANG Min?
(1. College of H ydrology and Water Resources of Hohai University, N anjing 210098, China;
2. Environmental Monitoring Station in Pujiang County, Jinhua 322200, China)
Abstract: This work aimed to solve the irrationality of traditional TOPSIS, such as the strong subjective of weight calculation,
the equal distance to the ideal point and the negative ideal point. The subjective weight and objective weight were combined by
combining weights method based on Game Theory, "virtual negative ideal point" was defined to replace the traditional negative
ideal point and used to improve formula to calculate the distance betw een each sample and the ideal point or negative ideal point.
An improved TOPSIS method was built to optimize water quality sections. Based on the monitoring data of 9 water quality mo
nitoring sections in Puyang River in 2012, water quality monitoring sections were optimized by the improved TOPSIS. As a re
sult, the original 9 sections were optimized to 7 sections, which was proved to be scientific and effective by F test and t test
method. Therefore, it will provide a great reference for layout of the environmental monitoring sites and section optimization.
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Tab.1 Comparison matrix
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Tab.2 The annual average of monitoring data of 9 water
quality monitoring sections in 2012 mg/ L
ARl R CoD A TP LY
Wi ERiEE Q. Q> Q3 Q4 Qs
1 1.420 5. 000 0.114 0.018 0.200
2 3.270 11. 600 0.138 0.033 0.270
3 5.580 22. 800 3.210 0.391 0.810
4 6.210 27.700 2.810 0. 364 1.220
5 8.240 35. 600 3.370 0.312 0. 850
6 1. 920 5. 000 0. 151 0.058 0.220
7 2.110 5. 000 0.110 0.070 0.260
8 4.550 18. 420 1. 640 0.293 0. 340
9 7.760 32.500 3.500 0. 544 0. 550
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Fig. 1 River and Sections map of Puyang River
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Tab.3 Distance of adjacent sections m
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Tab.4 he calculation and optimization results of

D}, D7, R; of different

wwrE Dy D; R; LT s R
1 0.002 1.140  0.998 1
6 0.066 1.120 0.944 2 1.6
7 0.078 1.118 0.935 3
2 0.375 0.768 0.672 4 2
8 0.483 0.658 0.577 5
3 0.518 0.622 0.545 6
4 0.543 0.597 0.524 7 3.8.5.9
9 0.561 0.579  0.508 8
5 0.570  0.570  0.500 9
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Tab.5 Correlationtest on water quality monitoring

data before and after optimization
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