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Water quality and quantity assessment of plain river etworks
based on a combined weighting cloud model

HUANG Xianfeng' , TAN Yimiao', ZHAO Tonggiang’, GUO Xiaoxi'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. Kunshan Water Authority, Kunshan 215300, China)

Abstract; To address the water quality deterioration in plain river network areas, a case study of river
scheduling schemes was carried out for the Xinjiangwei area of Kunshan High-Tech Zone. A hydrodynam-
ic — water quality coupled model was first established, and an evaluation method for scheduling schemes
based on a combined weighting cloud model was proposed. Various water transfer schemes were devel-
oped and then simulated by the coupled model to construct a water quality — quantity evaluation index sys-
tem. The subjective weights of the indices were determined by the analytic hierarchy process ( AHP) ,
while the objective weights were obtained through the entropy weight and TOPSIS. The comprehensive
weights of each index were then calculated by Nash equilibrium theory in game theory. Subsequently, the
indices were classified into different grades, and the X-conditional cloud generator was employed to deter-
mine the membership degree of each grade. The comprehensive evaluation scores of all schemes were ob-
tained by weighted summation of the comprehensive weights. The schemes were ranked in descending or-
der as follows: scheme 5, scheme 7, scheme 3, scheme 4, scheme 6, scheme 2, scheme 1, and the ini-
tial scheduling scheme. According to the comparative analysis, scheme 5 was identified as the optimal
comprehensive scheduling scheme. This scheme can ensure water quality improvement while minimizing
the water transfer volume, providing a reference for research on water environment improvement through
water transfer in plain river network regions.
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[T COD, J K 0.058 1 0.0726 0.093 5 0.020 7
HBER =Y <ivA 0.025 4 0.136 4 0.078 9 0.096 3
TEIK AL H N R 0.083 8 0.115 8 0.088 3 0.1222
FFIX H Pk 0.092 2 0.094 5 0.090 4 0.098 4




o455 1 SR, S T AL 2 BRI - B K K VA SR 5 55
x13 FEEFRNEEES
TWELTE  WHIr%E UE S FE HE= J%EM UE S Wik VAN HEL
ZEA TSy 68.49 72.91 77.20 79.52 78.94 84.33 78.90 80.22
x4 FAEARAFMIEREREEE
_ PR GG SRIE
A TEAR e
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T3 NH;—N AKHH&E/ (mg - L") 1.254 4 0.008 6 0.991 1 0.000 2 0

T8 NH,—N B/ (mg « L) 1.4525 0.002 4 0.997 4 0.000 2 0
ITE TP AR B/ (mg - L") 0.261 6 0.120 1 0.810 0 0.063 3 0.006 6
AIAE TP AR B/ (mg - L) 0.308 8 0.154 8 0.787 6 0.055 0 0.002 7

38 CODy AR/ (mg - L™1) 7.874 8 0.001 0 0.999 0 0 0

VA COD, e KM/ (mg - L") 9.7111 0 1.000 0 0 0

T S KA/ m 2.672 4 0 0.993 8 0.006 2 0

T K AL H K S E/ m 0.126 3 0.985 4 0.014 6 0 0

HIX H K/ m?’ 148 320 0 0 1.000 0 0

x15 FABRAREIENIEREREEE
_ WEREL SRR
W IR o

Fe bR B | I i} I\

38 NH,—N AR/ (mg - L) 1.242 4 0.147 6 0.8523 0.000 1 0

3 NH,—N Fr R/ (mg - L") 1.443 3 0.014 2 0.985 8 0.000 1 0
I3 TP R g/ (mg - L") 0.259 1 0.263 2 0.673 8 0.058 2 0.004 8
i TP HAVEEE/ (mg - L) 0.307 4 0.2257 0.729 7 0.041 7 0.002 8

A1 CODy R/ (mg « L") 7.797 5 0.338 1 0.6619 0 0

T3H CODyy e KM/ (mg - L") 9.646 6 0 1.000 0 0 0

A T8 5 2 KR/ m 2.712'5 0 0.096 2 0.903 8 0
WKL H A S R ENE/ m 0.164 3 0.004 4 0.963 3 0.0323 0.000 1
HIX H K/ m® 171 000 0 0 0.001 5 0.998 5
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