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Tab. 1 Evaluation index system of urban water environmental comprehensive carrying capacity

All (%)

Al2 %
Al (%)

A13 ( %)

Al4 (%)

A21 (10* t)
A2 A22 COD (10* 1)
A23 (©)

A31 (m*/d)
A3 A32
A33

B11 GDP
B1 B12 (%)
B13 (%)

B21 (%)
B2 B22 (10* t/d)
B23

C11 GDP
C12
C21
( C22
C31

C3 C32
C33

+ o+ o+ o+

1.3.1
(SEM) -
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2 (A)
Tab. 2 Weight of each layer of index of water resources and environmental subsystem
SEM MSD AW, SEM MSD AW, AW,
All 0.324 0.336 0.330 0.127
Al2 (%) 0.294 0.214 0.254 0.098
Al 0.378 0.395 0.386
Al3 0.227 0.223 0.225 0.087
Al4 (%) 0.155 0.227 0.191 0.074
A21 (10* ©) 0459 0388 0423  0.132
A2 0.360 0.264 0.312 A22 (10* 1) 0.307 0.326 0.317 0.099
A23 (©) 0.234 0.286 0.260 0.081
A31 (m*/d) 0324 0336 0330  0.100
A3 0.262 0.341 0.302 A32 0.348 0.266 0.307 0.093
A33 0.328 0.398 0.363 0.110
D AW, ,=(SWM+MSD) 72 AW3=AW1* AW2
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2008 Fig. 1 Changing of comprehensive evolution of capacity of
”»
( urban water resource and environmental subsystem in Wuhan
M
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3 (B)
Tab. 3  Weight of each layer of index of urban water pollution control subsystem
SEM MSD AW, SEM MSD AW, AW,
B11 GDP 0.314 0.389 0.352 0.170
B1 0.500 0.467 0.484 B12 (%) 0.345 0.273 0.309 0.149
B13 (%) 0.341 0.338 0.339 0.164
B21 (%) 0.314 0.339 0.327 0.169
B2 0.500 0.533 0.516 B22 (10* t/d) 0.345 0.389 0.367 0.190
B23 0.341 0.272 0.306 0.158
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f 0.7¢ &
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& r 190
D 04f
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Fig. 2 Changing of comprehensive carrying capacity of % - AR T K 120 =
urban water pollution control s —— SRR KR LR 0
0 1 1 1 1 1 1 1 1 1 0
2004 0.132 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
by
2013 0. 862
3
A Fig. 3 Total amount of domestic wastewater discharge
and the changing of its proportion
(22006 2.3
o N 3 7
( 3) 2004
52.91% 2013 77.87%( 6. 65%10° t) ( 4.
4 (C)
Tab. 4 Weight of each layer of index of urban socio-economic carrying subsystem
SEM  MSD AW, SEM MSD AW, AW,
C11 GDP 0.613 0.509 0.561 0.170
C1 0.287 0.319 0.303
C12 0.387 0.491 0.439 0.133
C21 0.568 0.451 0.509 0.180
c2 0.367 0.341 0.354
C22 0.432 0.549 0.491 0.174
C31 0.361 0.272 0.317 0.109
C3 0.346 0.340 0.343 C32 0.314 0.365 0.339 0.116
C33 0.325 0.363 0.344 0.118
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Tab.5 Comprehensive calculations of carrying capacity of water environment in Wuhan
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0.153 0.171 0.147 0.170 0.242 0.219 0.237 0.202 0.240 0.235
0 0.049 0.133 0.202 0.232 0.259 0.307 0.282 0.291 0.314
0.031 0.052 0.066 0.084 0.102 0.116 0.139 0.173 0.198 0.220
0.184 0.272 0.346 0.456 0.576 0.594 0.683 0.657 0.729 0.769
4 2004 ~2013
0. 184
0.769 (
2004 ~ 2006 ;
2007
( 2009 .

) 2007
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Comprehensive Evaluation of Urban Water Environmental Carrying Capacity in
Wuhan Under the Context of the Yangtze River Economic Belt Strategic

LAN Xi' LIU Xiao—qiong" GUO Yan’ CHEN Kun-un’
(1. School of Public Administration China University of Geosciences Wuhan 430074 China; 2. Faculty of Resources and
Environmental Science Hubei University Wuhan 430062 China; 3. School of urban design Wuhan University Wuhan 430072 China)

Abstract: To reveal the evolution characteristic of urban water environmental carrying capacity in Wuhan under
the background of the Yangtze river economic belt strategy so as to understand the carrying foundation of urban
water environment in Wuhan through the process of the construction of the Yangtze river economic belt This
paper build up the assessment index system of urban water environmental carrying capacity (UWECC) was built
up with 3 subsystems including urban water environment urban water pollution control and urban social
economic carrying capacity. And then a much clearer definition and associated evaluation for UWECC in Wuhan
were carried out based on structure entropy weight method and mean-squared deviation weight decision method.
The results show that: (1) UWECC of Wuhan was increasing in the period of 2004-2013 which means that the
development of water resources environment and eco-social were coordinate during the past decades and there is
a good foundation for water environment carrying in Wuhan. (2) The subsystems of the water environment and the
urban water pollution control contribute more to the UWECC. (3) Water pollution control is the key to enhance
the Wuhan water environmental carrying capacity. The water environment management in Wuhan should focus on
the control of municipal sewage and strengthen the construction and management of urban sewage treatment

facilities in the future.

Key words: urban water environmental carrying capacity; structure entropy weight method; mean-squared devi—

ation weight decision method; Wuhan city



