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Construction and application of water system connectivity evaluation index system considering hydraulic
connectivity / GAO Xueping, HU Ze, YAN Chendan, SUN Bowen ( State Key Laboratory of Hydraulic Engineering
Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: Based on the morphological characteristics of water system and the connectivity of water system structure, with
the addition of hydraulic connectivity evaluation indexes including the number of hydraulic buildings, downstream water
intake and water exchange period, a more comprehensive evaluation index system of water system connectivity was
constructed. The weight of each index was determined by the comprehensive evaluation method combining analytic hierarchy
process and entropy weight method. The evaluation index system was used to evaluate three water system connectivity
schemes of the North Canal and Yongding River regional water network in Langfang City, and the optimal water system
connectivity scheme was obtained. The evaluation results show that the constructed evaluation index system can represent
the water system connectivity more comprehensively, and the results can provide reference for the water system connectivity
evaluation in the river network.

Key words: water system connectivity evaluation; hydraulic connectivity; regional water network; North Canal-
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Fig.1 Water system connectivity evaluation index system
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Fig.2 Schematic diagram of study area
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Table 1 Evaluation index value of the connectivity of

water system structure

. , (
(2016—2030)) .3

1 8 12 11 11 0.667 1.000 0.917 10480 m3 ’
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Hydrodynamic model of water system
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Table 2 Water distribution in different water system connectivity schemes unit; 10* m?
11280 10480 179. 064 10659. 064 2000 2620.936
2 11280 10480 344.517 10824. 517 2000 2455. 483
11280 10480 799. 597 11279. 597 2000 2000. 403
3

Table 3 Calculation results of water system connectivity evaluation index

/ /
/% (km-km=2) ( -km™?) / m / / m /d
1 0.493 0. 165 0.018 786. 709 0. 667 1. 000 0.917 8 2620. 936 4.191
2 0.556 0.200 0. 020 838.713 0.538 0. 692 1. 000 10 2455. 483 8.215
3 0.722 0.313 0.037 1109. 194 0.263 0.333 1. 105 14 2000. 403 27.342
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Table 4 Weight of evaluation index of water system ’ 6 ¢ 5)
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AHP ’ ’
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Table 5 Influence of main sluice on point connectivity of main water channel

/%
0.8 8.8 12. 8 0. 688 3.07
0.2 9.0 13.0 0. 692 3.79
0.2 9.2 13.2 0. 697 4.49
0.5 9.7 13.7 0.708 6.15
0.5 10.2 14.2 0.718 7. 69
0.8 11.0 15.0 0.733 9.95
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