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Evaluation of ecological river construction based on cloud model //ZHAO Chencheng, GAO Yuqin, LIU Yue, WU Di
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: With 30 indices selected from eight aspects, including water safety guarantee, water resources protection, water
pollution prevention and control, water environment treatment, water ecological restoration, water culture construction,
water engineering management and protection, and water system innovation, an ecological river construction evaluation
index system was established. A cloud model was constructed to evaluate ecological river construction in Suqian City, Jiangsu
Province. Results show that the cloud model evaluation value of the ecological river construction is 89. 52, indicating that the
ecological river construction is in good condition; the water resource protection subsystem has the lowest evaluation value,
being at a medium level, while the evaluation values of the rest subsystems of primary indices are at relatively high levels,
verifying the effectiveness and applicability of the cloud model in ecological river construction evaluation.
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Table 1 Ecological river construction evaluation index grades and standards

1

CI C2 C3 CA CS C() C7 CS C‘) CIO Cll
[0,60) [0,60) [0,95) [0,70) [80,100] [0,40) [0,60) [0,10) [0,60) [0,50) [0,70)
[60,70) [60,75) [95,97) [70,80) [60,80) [40,60) [60,70) [10,20) [60,70) [50,70) [70,80)
[70,80) [75,85) [97,98) [80,90) [40,60) [60,80) [70,80) [20,30) [70,85) [70,90) [80,90)
[80,90) [85,95) [98,100) [90,95) [20,40) [80,90) [80,90) [30,40) [85,95) [90,95) [90,95)
[90,100] [95,100] 100 [95,100] [0,20) [90,100] [90,100] [40,100] [95,100] [95,100] [95,100]
C12 - C15 CIG C17 C]8 CIQ - CZO CZI CZZ C23 C24 C25 ~ C3O
[0,20) [0,70) [4,5] [0,60) [0,20) [0,30) [0,20) [0,50) [0,50) [0,20)
[20,40) [70,80) [3,4) [60,70) [20,40) [30,60) [20,40) [50,75) [50,70) [20,40)
[40,60) [80,90) [2,3) [70,80) [40,60) [60,70) [40,60) [75,85) [70,80) [40,60)
[60,80) [90,95) [1,2) [80,90) [60,80) [70,80) [60,80) [85,95) [80,90) [60,80)
[80,100] [95,100] [0,1) [90,100] [80,100] [80,100] [80,100] [95,100] [90,100] [80,100]
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Fig.2 Flowchart of ecological river construction ’
evaluation based on cloud model °
2
Table 2 Primary index weights evaluated by experts and calculated by cloud model
1 2 3 4 5 6 7 8 9 10
B, 0.17 0.17 0.18 0.15 0.15 0.13 0.14 0.14 0.15 0.16 0. 1540
B, 0.15 0.16 0.15 0.14 0. 14 0.15 0.14 0.15 0.15 0.15 0.1482
B; 0.15 0. 14 0.13 0.11 0.13 0.13 0.14 0.15 0.13 0.13 0.1343
B, 0.12 0.13 0.14 0.12 0.13 0.13 0.12 0.13 0.11 0.11 0.1247
B; 0.12 0.11 0.12 0.15 0.13 0.12 0.11 0.12 0.12 0.13 0.1233
By 0.10 0.11 0.10 0.11 0.11 0.11 0.10 0.10 0.11 0.12 0. 1069
B, 0.08 0. 10 0.10 0.11 0.10 0.11 0.14 0.10 0.12 0.11 0.1069
By 0.10 0.08 0.09 0.11 0.11 0.11 0.11 0.10 0.11 0.10 0.1026
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3
Table 3 Cloud digital characteristics of primary indices

EX El] HE Ex En He
B, 0.154 0 0.015 4 0.001 4 By 0.123 3 0.010 4 0.001 0
B, 0.148 2 0.006 1 0.000 5 Bg 0.106 9 0.007 1 0.001 1
Bs 0.134 3 0.011 4 0.000 9 B, 0.106 9 0.013 6 0.002 1
B, 0.124 7 0.010 2 0.001 0 By 0.102 6 0.010 3 0.001 6
4
Table 4 Cloud digital characteristics and weights of subsystem indices
E, E, H, E, E, H,
C, 0.2935 0.0163 0.0010 0.2935 0.0452 Ci 0.2407 0.0222 0.0024 0.2407 0.0300
c, 0.2438 0.0233 0.0017 0.2438 0.0375 Cy 0.2055 0.0110 0.0012 0.2055 0.025 6
Cy 0.243 3 0.0229 0.001 7 0.243 3 0.037 5 Cis 0.1756 0.030 5 0.005 8 0.1756 0.021 9
C, 0.221 6 0.015 4 0.000 6 0.2216 0.034 1 C 0.2149 0.0156 0.000 9 0.2149 0.026 5
Cs 0.247 1 0.0111 0.000 8 0.247 1 0.036 6 Cy 0.187 1 0.022 7 0.002 4 0.187 1 0.023 1
Ce 0.2244  0.0285 0.0023 0.2244 0.0333 Cy, 0.2083  0.022 1 0.0024  0.208 3 0.0257
C 0.2992 0.0147 0.0029 0.2992 0.044 3 C,, 0.1883 0.0161 0.0020 0.1883 0.023 2
Cq 0.2302 0.0137 0.0015 0.2302 0.034 1 Cys 0.2010  0.0227 0.0019 0.2010 0.024 8
Cy 0.222 4 0.0300 0.003 4 0.222 4 0.029 9 Cyy 0.5216 0.056 4 0.005 5 0.5216 0.055 8
Cho 0.256 7 0.0276 0.0032 0.2567 0.0345 Cys 0.4806  0.0557 0.0056 0.4806 0.051 4
Cy, 0.1923 0.0195 0.0023 0.1923 0.02538 Cy 0.3230 0.0293 0.0027 0.3230 0.034 5
C, 0.1774 0.0193 0.0023 0.1774 0.0238 Cy, 0.2832 0.0299 0.0029 0.2832 0.030 3
Cps 0.148 5 0.025 4 0.001 9 0.148 5 0.0199 Cyg 0.224 1 0.034 1 0.007 0 0.224 1 0.024 0
Cy 0.173 6 0.016 2 0.001 8 0.173 6 0.021 6 Cy 0. 1684 0.024 5 0.004 2 0.168 4 0.0180
Cis 0.204 5 0.013 4 0.002 0 0.204 5 0.0255 Cy 1.000 0 0.000 0 0.000 0 1.000 0 0.102 6
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Fig.3 Cloud graphs for index weights of evaluation index system and subsystems
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Table 5 Index grade memberships and index evaluation values
C, 92.0 0.0002 0.0017 0.0166 0.2619 0.7196
C, 95.0 0 0 0 0 1.0000
Cy 95.0 0 0 0 0 1.0000
C, 95.0 0 0 0 0 1.0000
Cs 60. 1 0 0.9908 0.0092 0 0
Cs 85.0 0 0 0.0263 0.9494 0.0243
(o 93.6 0.0001 0.0004 0.0067 0.1231 0.8696
Cq 80.0 0 0 0.5005 0.4933 0. 006 1
Cy 89.6 0. 0001 0.0003 0.0299 0.4755 0.4942
Cho 85.9 0 0.0002 0.0574 0.7999 0.1426
C, 90.0 0. 0006 0. 0062 0.0629 0.3495 0.5808
Cp, 85.0 0 0 0 0.998 6 0.0014
Cis 85.0 0 0 0.000 1 0.9997 0.0001
Cu 90.2 0 0 0 0.4814 0.5186
Cis 94.9 0 0 0 0. 0089 0.9911
Cis 88.4 0. 0006 0.0069 0.0846 0.4600 0.4479
Cy 95.0 0 0 0 0 1. 0000
Cig 92.0 0.0002 0.0013 0.0149 0.2629 0.7208
C 94.9 0 0 0 0.0070 0.9930
Cyy 90.0 0 0 0 0.5049 0.4951
Gy 88.1 0 0.000 1 0.0043 0.6762 0.3194
Cy, 90. 3 0 0 0 0.4749 0.5251
Cys 75. 1 0 0.0211 0.9427 0.0340 0.0022
Cyy 85.0 0 0.0013 0.0454 0.9105 0.0429
Cos 93.7 0 0 0 0.1266 0.8734
Cy 90. 1 0 0 0 0.4901 0.5099
Cyy 90. 1 0 0 0 0.4925 0.5075
Cyg 95.0 0 0 0 0 1.0000
Cyy 95.0 0 0 0 0 1.0000
Cyo 94.9 0 0 0 0.0077 0.9923
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