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Assessment of Comprehensive Ecological Carrying Capacity of Traditional Industrial
Cities: a Case Study of Zhuzhou City
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Abstract: An evaluation index system of urban comprehensive ecological carrying capacity has been constructed
from such three aspects as urban ecosystem supporting capacity, social and economic coordination capacity and human
activity pressure; by adopting the combination weighting method and state space method, and with Zhuzhou City as the
basic evaluation unit to evaluate the urban comprehensive ecological carrying capacity from 2007 to 2018, an inquiry
has been made into the key factors affecting the regional comprehensive ecological carrying capacity. The results show
that the overall comprehensive ecological carrying capacity of Zhuzhou City shows a slight fluctuation rising trend;

WimHEE: 2020-09-09
BEE&WMB.: HZESGIRRER LS E S BH (20191227 ) 5 1 Tl R A L4 7 BmiH (CX2030 )
YEB®N: WRER (1995-) , o, VLU BB A, Wim Talk REM-A:, 20507 o & & i 5 XS Al
E-mail: 358329265@qq.com
BEEE: Bl (1983-) , B, INREA, Wim 1o Ree8d%, Wt FZNFAS SO AR S50m L R, %
FHR2S & RARISE 5 T2 MF5E, BE-mail: zhaoxianchao@hut.edu.cn



552 BREH, &5 LG DAL A A SRS ——LARRIN T Ay 1] 89

from 2007 to 2010, the comprehensive ecological carrying capacity of Zhuzhou City is in an overloaded state, basically
in a balanced state in 2011, while in a loadable state after 2012. The contribution of economic growth and population
pressure fluctuated, resource consumption and environmental pollution fluctuated, land cover and resource supply
experience an initial increase and a subsequent decrease, meanwhile the environmental governance, quality of life,
technological progress and economic development show an overall upward trend. After 2011, the contribution of
environmental governance to urban comprehensive ecological carrying capacity keeps dominant, with the pressure
of population and economic growth on urban ecosystem greater than resource consumption and environmental
pollution. Environmental governance, technological progress, economic development, environmental pollution and
resource consumption will become the key factors to be restricting the comprehensive ecological carrying capacity of
Zhuzhou City.
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Table 1 Assessment index system of comprehensive ecological carrying capacity in Zhuzhou city
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Table 3 Correlation analysis results of major factors at the factor layer

B 7 W PRROLS METAI OANDES) SR WRENRE MBS BORIES AR S kR

WigrGAERKET)  0.077 -0.315  0.965%*  —0.091 0.371 0.972%%  0.986%*  0.993%%  0.909%* 1.000%*
B/ E 1 0.140 -0.035 -0.042  -0364  -0.049 -0.119 -0.112 -0.077 -0.077
PrE AL 1 -0336  -0469  -0.559  -0.301 -0.259 -0.266 -0.441 -0.315
7S RTEsL 1 -0.112 0294  0.916%*  0.944%*  0.958%*  0951**  (0.956%*
ANHES 1 0.608**  —0.161 -0.098 -0.105 -0.189 -0.091
ZUHE R 1 0.336 0.378 0.378 0.210 0.371
RIS FRE 1 0.972%%  0.951%%  0.874%*  0.972%*
WhgiE e 1 0.972%%  0.860**  0.986**
HR P 1 0.902%%  0.993%*
AT R 1 0.909%*
LRI 1

e *#* FOR P<0.01 (WU ) , HRMERE; * Fo8 P<0.05 (BUE) , MARMERE,
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0.59, KT 0.5, EFRFFRREIE R &M P (/D
F0. 001, dFE TR, SR F R
BARBOB AR R, SRR 4 BOR, RT3 A
TR 2 435118 6.270, 1.758, 1.055, KT 1, HEit5
Bk EIR 90.725%, ULAHIX 3 AU RAR T AR
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Table 4 Factor analysis results of major factors

at the factor layer

ISy FHIEAR TRk SBTTHAE /%
1 6.260 62.599 62.599
2 1.758 17.577 80.176
3 1.055 10.549 90.725
4 0.409 4.092 94.817
5 0.313 3.131 97.949
6 0.116 1.159 99.108
7 0.067 0.667 99.774
8 0.011 0.108 99.883
9 0.009 0.093 99.976

10 0.002 0.024 100.000
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Table 5 Matrix of rotation components of major factors

at the factor layer

¥ L
1 2 3
P 0.249 0.855 0.253
PRIRHELS -0.482 0.654 -0.315
28Rl 0.991 -0.001 0.046
NAES 0.175 -0.228 0.904
Zpehak 0.516 -0.663 -0.449
PRURIEHE 0.928 0.176 0.102
78RR 0.966 -0.080 -0.101
FOR B 0.968 -0.188 0.082
AT T 0.905 -0.166 0.110
G R 0.930 -0.293 0.154
.
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