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Water Security Assessment of Chenzhou City, Hunan Province

Based on Combined Weight and Cloud Model
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Abstract: To address the shortcomings of existing water safety evaluation methods in terms of scientific indicator se-
lection and accurate weight allocation, this study focuses on the optimal selection of indicators and optimization of weight
assignment, starting from five aspects of flood control, drinking water, water use, river and lake ecology, and socio-eco-
nomic security. The key indicators are selected through correlation analysis, principal component analysis, and informa-
tion sensitivity analysis. The combined weight method, integrating entropy weight method, analytic hierarchy process,
projection pursuit model, and cloud model, is used to solve the indicator weights, which are then optimized by simulated
annealing. Finally, the cloud model is employed for comprehensive evaluation, with an application case in Chenzhou City,
Hunan Province. The results show that the indicator optimization identified 22 key indicators, including industrial recy-
cled water rate and per capita water resource availability; The correlation between the weights obtained by the simulated
annealing algorithm and indicator information sensitivity is the highest (R® = 0. 744 2), indicating a more reasonable
weight distribution; The water safety status of Chenzhou City from 2016 to 2022 was generally basically safe, with a con-
tinuous improvement trend. The results validate the effectiveness and applicability of the proposed model, which provides
new methodological support and practical guidance for urban water safety evaluation.
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Fig. 1 Flow chart of the study
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Tab.1 Water security evaluation levels and
standard cloud parameters
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Fig. 2 Results of correlation analysis on water security

evaluation indicators
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Fig. 3 Results of the indicator screening
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Fig. 4 Indicator weight calculation results and
performance comparison of different methods
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Fig. 5 Calculation results of cloud parameters

for indicator levels

0 B IR B LE 9] 45 i B 309 22 {0 5 IR T 0. 4, R

AH G40 R R e E . A, COD HE it = O E
0.487 4, M 0. 069 0) F1 B ¥ i B (4 H

0.411 5,884 0. 093 4) %45 b5 B9 A 8 E TEER
o L R TE U R K S8R K BT A BRI AR
SO BT K2 28 AR E A R Sk
34 EKENEZZHITH
WIEIEIRZE & S B H G AE TR &
WENZH 2 S8 (R 2.8 6(a) ~(e)), HRE
7N B 4 ROK B A T A T 2 A i TR E
BT 0.5, b T HEA L A oK 5 I i) A 25 4 4
BEIA 0. 66 L) b, R IAAS , BT X S 4T K 42
RO R E . AR K 22 42 30 B (R AY
N 0. 434 T AR T2 A2k, R B IR R S A8 B
T WAFAESE )8, [ B, AR OK 22 42 5 ) AR 2
B A AN B0 R P AR L TP K 2 A B4 AR {0 20
B RIS R R EE2E . BT L HE
T 7K 2 A b 3 FE A 22 A2 oK - AHL 7 o ]
KA B AR TR S ] RS
x2 HEVNEEZSHITEER
Tab.2 Calculation results of cloud parameters for

criterion levels
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