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Application of subtraction set pair potential method in river ecological health evaluation and diagnosis // JIN
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Technology, Hefei 230009, China)

Abstract: In order to judge the river ecological health grade reasonably and accurately, the set pair analysis principle and
five-variable subtraction set pair potential were applied to river ecological health evaluation, and the five-variable
subtraction set pair potential was used to judge the trend of ecological health development of the North Canal and identify
and diagnose the vulnerability indicators of river ecological health. The results show that the ecology of the North Canal is in
a sub-health state. To improve the ecological health of the North Canal, priority should be given to the water quality index,
and the water quality in the upstream should be improved promptly. Meanwhile, it is also important to improve the river
connectivity and enhance the flood control function of the whole river section. River ecological health evaluation method
based on the subtraction set pair potential is simple and universal, and the evaluation and analysis results are reasonable,
which can provide a new idea for river ecological health evaluation.

Key words: river ecological health; evaluation method; set pair analysis; subtraction set pair potential method; the North Canal
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Fig.1 River ecological health evaluation index system
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Table 1 Sample connection number components for

ecological health assessment of the North Canal

i FEARME R B 1
B
g=1 g=2 g=3 g=4 g=5
1 0.0533  0.1365  0.2484  0.3531  0.2087
2 0.0800  0.1365  0.3295  0.3531  0.1009
3 0.0962  0.1204  0.3326  0.3531  0.0977
4 0.0962  0.1707  0.3410  0.3028  0.0893
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Table 2 Comparison of ecological health evaluation results

of different methods in each section of the North Canal
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Table 3 Single index connection number component and subtraction set pair potential value of each river section

for ecological health evaluation of the North Canal

PR ARIBE R A
Bt eIy 5
g=1 g=2 g=3 g=4 g=5
IKHEEHREL 0.0000 0.2150 0.5000 0.2850 0. 0000 -0.0350
K ETHE 4L 0. 0000 0. 0000 0.2150 0. 5000 0.2850 -0.6675
1 YR 0.3325 0.5000 0.1675 0. 0000 0. 0000 0.7213
M PETE B 0. 0000 0. 0000 0.0000 0.3333 0. 6667 -0.9444
B kAR TR 5L 0.0000 0.0000 0.0000 0.5000 0.5000 -0.8750
JKELHR AL 0. 0000 0.2150 0. 5000 0.2850 0.0000 -0.0350
VINDEiE 0. 0000 0.0000 0.4725 0.5000 0.0275 -0.2974
2 EELVIE 0.5000 0.5000 0.0000 0. 0000 0. 0000 0.8750
RSB 0. 0000 0. 0000 0. 0000 0.3333 0. 6667 -0.9444
B PR HE TR 5L 0. 0000 0. 0000 0. 0000 0. 5000 0.5000 -0.8750
VISTEiE 0.0000 0.2150 0.5000 0.2850 0.0000 -0.0350
VINDEER 0.0000 0.0000 0.4800 0.5000 0.0200 -0.2846
3 HEYIHREL 0. 6006 0.3994 0. 0000 0. 0000 0.0000 0.9202
RSB 0. 0000 0. 0000 0.0000 0.3333 0. 6667 -0.9444
B b b i 5L 0.0000 0.0000 0.0000 0.5000 0.5000 -0.8750
KR 5L 0.0000 0.2150 0.5000 0.2850 0. 0000 -0.0350
IKBTHE 2L 0. 0000 0. 1200 0. 5000 0.3800 0.0000 -0.1300
4 YR 0.6006 0.3994 0.0000 0. 0000 0. 0000 0.9202
PSR 0.0000 0. 0000 0. 0000 0.3333 0. 6667 -0.9444
B kAR TR 5L 0.0000 0.0000 0.0000 0.5000 0.5000 -0.8750
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Table 4 Comparison of evaluation results
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