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Optimization of Water Quality Monitoring Sections in Dengsha
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Abstract; Based on the water quality data from the monitoring sections in Dengsha River in Dalian, the ap-
proaches of systematic clustering, fuzzy clustering and matter-element analysis were applied to optimize the moni-
toring sections. Results showed that the number of monitoring sections decreased by 40% after optimization, and
the number of highly correlated adjacent sections decreased from 71% to 54% by optimization. Before and after
optimization, the sample variances were homogeneous and the mean values had no significant difference. There-
fore, the optimized monitoring network could obviously raise the monitoring efficiency, eliminate the reduplicative
sections, and ensure the representativeness of the data.
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Fig. 1 Dengsha Rive watershed system, landuse types,

industrial distribution and location of monitoring sections
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Table 1  Average concentration of major water quality indicators at each monitoring section during the monitoring period
mg/L
0 B NH,-N TP TN DO COoD
1 15.1 0.36 16. 8 6.54 43
2 1. 00 0.04 3.76 9.79 35
3 11.3 0.27 13.4 7.15 41
4 2.28 0.11 3.76 6. 81 29
5 0.11 0.03 3.38 11.0 16
6 9.12 0.27 12.2 6.25 34
7 0.48 0. 06 4.41 8. 14 30
8 1. 40 0.16 3.60 12. 1 39
9 0.25 0.04 2.97 9.90 28
10 2.40 0.12 3.80 6.14 138
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Fig. 2 Results of system clustering analysis
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Fig. 3 Results of fuzzy clustering analysis
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Fig. 4 Results of matter-element analysis
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Table 2 Optimized sections by different optimization methods
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Table 3 Results of consistency test before and after section optimization
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