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Evaluation of water resources carrying capacity based on
entropy-weight and extension model

CHEN Nan-xiang, XU Min
(Resources and Environment College of North China Institute of Water Conservancy and Hydroelectric Power

Zhengzhou, Henan 450011, China)

Abstract: [Objective] An evaluation method of water resources carrying capacity is explored to pro-
vide a basis for rational development and utilization of water resources. [Method) In view of matter-ele-
ment extension of the concept.,a model is established by the introduction of improved extension method-the
greatest close-degree method and entropyt method to determine the weight factor with the support of en-
tropy-weight and extension theory. This avoids the weight coefficients determined by subjective issue. And
the model can be used to evaluate water resources carrying capacity for different frequencies in different
planning years in Yuzhou. [Result] Applying entropy-weight and extension model to evaluate water re-
sources carrying capacity in Yuzhou, water resources carrying capacity of annual value of the distance from
each grade is obtained for different frequencies in different planning years. The water resources exploitation
and utilization of Yuzhou has considerable scale,but there is a potential for exploitation. Water supply de-
manding can meet the region’s social development to a certain extent. [Conclusion) Compared with social
development and practical situation,the results are reasonable and the model adapts to water resources car-
rying capacity assessment.
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Table 1 Hierarchical value of comprehensive evaluation index
BEANEE S
Evaluation factor Vi Ve Vs
}\ﬁ]7kyﬁyﬁﬁ<C1 )/ (m? - )\j1> =10 000 <10 000~==3 000 <3 000
Per capita water resources (C;)
ASPOKER(Co)/(m? « AT =900 <900~=500 <500
Per capita water supply (Cy)
KA (C) /% /
Utilization rate of water resources (Cs) =40 >40~<80 >80
T KAAE(C) /(T m® « km™?)
Water demand modulus (Cy) =40 Z40~<100 —100
EEAARMC)/L - A7 - d7D <280 =280~<520 >520
Domestic water quota (Cs) - =
Tk I = E K E(Ce) /(O m? » Jiot—Y)
Million yuan output value of industrial <20 =20~<.100 =100
water consumption (Cs)
B HEE SR (C) /%
The rate of farmland irrigation (C7) =40 =40~<80 —80
B FRBK R (Co) /% ] )
Ecological and environmental water rate (Cg) =0 Sh~=2 =2
Lia M AR AL MATERI LK RAXWTRETSE T SR L 2.
TR FH B 800 45 2R S B 55 K B IR R 38 ) 45 PE AN I
F2 BMHARRERFHNENMNEEZER
Table 2 Assessment factors of city water resources carrying capacity
WA/ Y KA
Frequency Planning C; C, Cs C, Cs Cs C; Cs
year year
2010 588. 85 348. 83 59. 24 17.68 106. 20 80 26.49 0.28
50 2015 580. 89 331.29 57.03 23.59 115. 22 78 34.76 0. 34
2020 567.27 327.41 57.72 23.21 124.98 50 35. 86 0.41
2010 476. 19 317. 15 66. 60 18.75 106. 20 80 43.54 0. 34
75 2015 471.55 300. 55 63.74 24.62 115. 22 78 46. 35 0.41
2020 462. 19 297. 86 64.45 24. 26 124.98 50 47. 82 0. 50
2010 375.99 361.59 96. 17 30. 63 106. 20 80 19.59 2.56
95 2015 374.16 350. 82 93.76 30. 34 115. 23 78 22.74 2.29
2020 368.43 338. 89 91.98 29.77 124.98 50 25.44 2.10
2.2 KFREABENWITE Ak 5 Y 28 LR 3R
D 1 g A=) GO T iR AL,
\%% V, V, P
Ci( (0.833,1) (0.25,0.833)  (0.025,0.025) Ci(¢0.025.1)
C, €0.818,1» (0.455,0.818) <0.291,0.455) C;1¢0.291,1»
G| <0.3,0.4) €0.4,0.8) (0.8,1) Gy 1€0.3,1)
= C, 1€0.167,0.267) <0.267,0.667) (0.667,1) R C,|<0.167,1>
0o "y = "o
C; 1€(0.167,0.467> <0.467,0.867) (0.867,1) ! Cs; 1€0.167,1)
Cs 1€0.125,0.167> <0.167,0. 833> (0.833,1» Cs; 1€0.125,1)
C, (0.18,0.4) (0.4,0.8) (0.8,1» C,|<0.18,1)
Cq (0.833,1> (0. 333,0.833> <€0.167,0.333) C, 1€0.167,1>

B 3 A BRAE T A A R IE DG AR AR 45



55 6 10 W HE 25 TR AT 46 55 780 () 7K B8 TR 2% B8 1 TR 209
2010 2015 2020 2010 2015 2020 2010 2015 2020
Ci(0.049 0.048 0.047 Ci(0.04 0.039 0.039 Ci(0.031 0.031 0.031
C;|0.32 0.30 0.298 C;[0.288 0.273 0.271 C;10.329 0.319 0.308
Cs| 0.592 0.570 0.577 C; |0.666 0.637 0.645 C,10.962  0.938 0.920
R,lia 0.118 0.157 0.155 ’R,chl 0.125 0.164 0.162 ,R,Szc,l 0.204 0.202 0.198 .
Cs [0.177  0.192 0.208 Cs 10.177  0.192 0.208 Cs |0.177  0.192 0.208
C, |0.667 0.65 0.417 C, |0.667 0.65 0.417 C, 10.669 0.65 0.417
C,10.265 0.348 0.359 C,10.435 0.464 0.478 C,|0.196 0.227 0.254
C, L0.047  0.057 0.068 C, L0.057  0.068 0.083 C, L 0.35  0.382 0.427
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Table 3 Results of index weight KA haFH, R o PR 2 g (A i
gw?*?’f’% Flf":;?gy/”j FAR—, REZM XK EEAH — & I L%
valuation requenc, ear
index 50 75 95 JI BN G E R LAE O TR R4 T R R
G 0.087 0.092 0.100 [, I HIZAE AT L 252 b 2 e 4% 48 A5 X 45 45 92 1 I
C, 0.139 0. 160 0.111 -
C; 0. 085 0.089 0.108 AR OG- B
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Table 4 Evaluation results of different frequencies in different planning years in Yuzhou city
i R AE /O | 4E ()
Frgii; ﬁear Pli?lﬁjnﬁ;gjear Vi Ve Vs Vimax Jo 7
2010 0.693 0. 908 0. 704 0. 908 2 2.05
50 2015 0.700 0.927 0.719 0.927 2 2.08
2020 0. 740 0. 944 0. 682 0. 940 2 1.82
2010 0. 657 0.919 0.641 0.919 2 1.95
75 2015 0.659 0.935 0.753 0.935 2 2.25
2020 0.698 0.950 0.718 0.950 2 2.07
2010 0.652 0.928 0.767 0.928 2 2.29
95 2015 0. 666 0.933 0. 766 0.933 2 2.27
2020 0.724 0.957 0.718 0.957 2 1.98
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