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Analysis of temporal-spatial patterns and influencing factors of urban ecosystem
carrying capacity in urban agglomeration in the middle reaches of the

Yangtze River

SHEN Wei, QIN Yaochen” , LU Fengxian, XIE Zhixiang, LI Yang
College of Environment and Planning , Key Laboratory of Geospatial Technology for Middle and Lower Yellow River Region, Henan University, Kaifeng
475004 , China

Abstract; The urban agglomeration in the middle reaches of the Yangtze River is within a typical ecologically sensitive area
as well as a key development area in China. Scientific assessment of its ecological carrying capacity has important scientific
value and practical significance. On the basis of both the components and structural characteristics of urban ecosystems, in
this study, we used state-space techniques to construct a comprehensive evaluation index system for the urban ecosystem
carrying capacity from three dimensions: socio-economic coordination, resource and environmental supply, and ecological
elasticity. Spatial analysis, multiple regression, and geographically weighted regression were used to analyze the temporal-
spatial patterns and other factors influencing the urban ecosystem carrying capacity in an urban agglomeration in the middle
reaches of the Yangize River from 2006 to 2015. The results indicated that; (1) the urban ecosystem carrying capacity of
study area presents a W-shaped fluctuating increasing trend. The dimension of socio-economic coordination follows a

fluctuating decreasing tendency, while the dimensions of resource and environment supply and ecological elasticity are
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increasing with fluctuations. (2) With regard to the perspective of spatial patterns, the urban ecosystem carrying capacity of
study area is characterized by an obvious space correlation and heterogeneity. Two hot spots formed in the Poyang Lake
urban agglomeration and the area around the Dongting Lake, and two cold zones formed in the core area of the Wuhan urban
agglomeration and the urban agglomeration around Changsha-Zhuzhou-Xiangtan. (3) The factors of social development
level, income level of urban inhabitants, population density, economic development efficiency, resource supply level, and
environmental pollution control level exert significant effects on the spatial differentiation pattern of the urban ecosystem
carrying capacity in urban agglomeration in the middle reaches of the Yangtze River. Moreover, the intensity shows a spatial

heterogeneity characteristic.

Key Words: urban ecosystem carrying capacity ; temporal-spatial patterns; influencing factors; urban agglomeration in the

middle reaches of the Yangtze River
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Table 1 Evaluation index system of urban ecosystem carrying capacity
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Table 3 The global spatial autocorrelation of urban ecosystem carrying capacity in the middle reaches of the Yangtze river in 2006—2015
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2009 0.7247 7.1414 0.0000 2014 0.5983 5.9237 0.0000
2010 0.6225 6.2111 0.0000 2015 0.5981 5.9152 0.0000
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Fig.3 The evolution of urban ecosystem carrying capacity’s hot and cold spot spatial pattern of in the middle reaches of the Yangtze river

in 2006—2015
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Table 4 Result of the OLS model for urban ecosystem carrying capacity

HZAzHE 2006 4F: 2015 4F

Independent variable Betain t Sig. VIF Betain t Sig. VIF
I Constant term 0.111 1.000 0.100 1.000

Health 0.478 2.821 0.011 2.251 0.348 1.785 0.090 3.660
UR-Ratio 0.119 0.756 0.459 1.951 -0.277 -1.964 0.064 3.691
Income -0.103 -0.599 0.556 2.333 -0.399 -2.040 0.055 1.922
PDen -0.330 -1.932 0.048 2.287 -0.282 -1.855 0.079 2.226
ECGDP -0.588 -4.100 0.001 1.616 -0.323 -2.670 0.015 1.414
WResou 0.163 0.934 0.362 2.403 0.519 2.676 0.015 3.623
PControl 0.365 2.490 0.022 1.684 0.571 4.872 0.000 1.324
EPro -0.080 -0.392 0.699 3.273 0.146 0.955 0.352 2.262
AlCe 71.68 65.94

R? 0.758 0.803

Adjust R? 0.646 0.710

F—statistics 7.431 9.661

Sig. 0.000 0.000
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1T 5% WETEAKCERRE:, BAERD S50 B Bl . HAORE A2 BRI7 TLA K- BRI 15 G BUK P
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IR MK I 2 N R 28 R 5 e FRSSCR  3nl T A 25 R 38 A e il 2V s S KU AE . 9
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Table 5 Test result of the GWR model for urban ecosystem carrying capacity

WRIZHL

WREISHL

2 201 2 201
Model parameter 006 4 015 4 Model parameter 006 4 015 4
Bandwidth 6570785 6570785 R? 0.7761 0.8134
AlCe 66.97 61.33 Adjust R? 0.6805 0.7308

YE—2E%F 2006 4FEF1 2015 45 GWR 50 2 #r 25 S i iU AR ME AL 3% 22 0047 2 5 A A S i, a0 A 45 21 s
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5126, YA i B FVER S LI ARUEAL IR 22 K P2 TR SRS 4, S BENL A , GWR AR B A i B i

F6 HENKENEZBZEAMBEXKEK
Table 6 Global spatial autocorrelation test for standardized residues

2rJR ARG AL 2R AR R

A0y Global autocorrelation coefficient A0y Global autocorrelation coefficient
Year Year

Moran’s Z-score P-value Moran's 1 Z-score P-value
2006 -0.0947 -0.4452 0.6516 2015 0.0306 0.5126 0.6082
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Fig.4 The influencing factors of urban ecosystem carrying capacity, regression coefficient temporal —spatial distribution map bassed on
GWR model
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