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Comprehensive Carrying Capacity Evaluation and Spatial-Temporal Differentiation
of Cities in the Grand Canal Cultural Belt

SUN Jiuwen, Y1 Shuchang
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Abstract: The Grand Canal Cultural Belt runs through the north and south of China,spanning six provinces and two cities,
and plays an important role in China's economic development. This paper studies the development of the Grand Canal
Cultural Belt from the perspective of the comprehensive urban carrying capacity, and evaluates the evolution of the
comprehensive urban carrying capacity of the Grand Canal Cultural Belt from 2010 to 2017 by constructing the
evaluation index system of the comprehensive urban carrying capacity. The spatial and temporal evolution of the
comprehensive carrying capacity, 8 province and 87 cities in the grand canal cultural zone is analyzed from two
dimensions of time and space. The results showed that the comprehensive carrying capacity of cities in the Grand Canal
Cultural Belt changed in an "N" type from 2010 to 2017, showing a spatial pattern of high coastal and inland, high
southern and low northern. Moreover, municipalities directly under the central government, provincial capitals and cities
with strong economy were significantly higher than the surrounding prefecture-level cities. After obtaining Moran's |
value through spatial analysis,we found that the comprehensive urban carrying capacity of the Grand Canal Cultural Belt
showed a significant positive spatial correlation, with a cluster distribution dominated by "high-high" and "low-low".
Finally, we argue that the development of the Grand Canal Cultural Belt should start from the following aspects:
strengthening the shortage of comprehensive carrying capacity, strengthening the synergy between cities,and making the
central city bigger and stronger,so as to improve the development potential and quality.

Keywords: comprehensive carrying capacity; urban agglomeration; the Grand Canal Cultural Belt; central city; Grand
Canal National Cultural Park; resources and environment; coordinated development
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Fig.1 Changes of regional economic gap in the Grand
Canal Cultural Belt from 2008 to 2017
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Tab.1 Evaluation index system of Grand Canal Cultural Belt
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X3- 51 % + 15.50 74.70 50.44 8.38 696
Xd— N 4975 5 A HE il et m’ - 14.71 245.26 74.46 36.96 696
X5-157K) 15K AL FLRE Hm¥/H + 4.00 665.60 47.07 64.58 696
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X7- NS AR m? + 5.22 27.90 14.14 3.91 696
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Tab.2 Comprehensive urban carrying capacity of the subsystems of the 8 provinces in the Grand Canal Cultural Belt

B () 2010 2011 2012 2013 2014 2015 2016 2017
| =yi) 0.04 0.04 0.04 0.06 0.06 0.05 0.05 0.05

PNEAT] 0.08 0.08 0.08 0.07 0.08 0.08 0.07 0.04

M|y 0.38 0.41 0.44 0.38 0.48 0.42 0.38 0.44

g INARA 0.67 0.69 0.79 0.78 0.90 0.80 0.69 0.77
B RS 0.62 0.74 0.76 0.82 0.88 0.81 0.73 0.75
A 0.74 0.78 0.91 0.84 0.90 0.82 0.74 0.81

v 0.60 0.64 0.75 0.73 0.82 0.80 0.67 0.65

WA 0.45 0.44 0.45 0.54 0.59 0.56 0.51 0.55

Jentt 0.08 0.10 0.10 0.11 0.11 0.11 0.11 0.11

PNEAT 0.06 0.07 0.07 0.07 0.06 0.07 0.06 0.05

MRl 0.76 0.74 0.68 0.69 0.72 0.72 0.65 0.64

s RS 1.11 1.12 1.11 1.13 1.15 1.17 1.11 1.04
-~ A 0.95 0.93 0.90 0.91 0.91 0.88 0.83 0.82
R 1.00 1.02 0.98 1.01 1.03 1.05 1.02 0.96

LA 0.83 0.81 0.78 0.81 0.82 0.85 0.79 0.75

WL 0.64 0.64 0.63 0.63 0.63 0.62 0.58 0.50

B | 3] 0.22 0.22 0.21 0.23 0.24 0.24 0.24 0.24

PN 0.13 0.14 0.15 0.16 0.16 0.15 0.15 0.16
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W IARA 1.15 1.22 1.28 1.39 1.32 1.25 1.38 1.42
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T 0.87 0.91 0.95 1.07 1.06 1.03 1.13 1.15

Wiy 1.13 1.24 1.30 1.39 1.34 1.23 1.38 1.38

WiTa 1.00 1.05 1.07 1.14 1.13 1.06 1.16 1.19

BT 0.09 0.22 0.21 0.23 0.24 0.24 0.24 0.24
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WL 1.32 1.05 1.07 1.14 1.13 1.06 1.16 1.19

Jentri 0.13 0.13 0.13 0.13 0.14 0.13 0.13 0.13

PNEAT 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04

MRl 0.12 0.12 0.12 0.12 0.11 0.12 0.11 0.13

" WA 0.12 0.11 0.11 0.11 0.11 0.13 0.12 0.17
x4t A 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.16
R 0.06 0.06 0.07 0.07 0.06 0.06 0.07 0.08
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Fig.5 Temporal evolution and spatial differentiation of
comprehensive bearing capacity of cities in
the Grand Canal Cultural Belt
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Fig.6 Time evolution and spatial differentiation of the comprehensive bearing capacity subsystem
of each city in the Grand Canal Cultural Belt
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Fig.7 Moran scatter map of the urban comprehensive
bearing capacity of the Grand Canal Cultural Belt in 2017
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Tab.3 Global Moran's I value of the comprehensive carrying capacity of cities in the Grand Canal Cultural Belt

sy 2010 2011 2012 2013 2014 2015 2016 2017
1 0.096 0.080 0.088 0.088 0.083 0.085 0.094 0.090
E(I) -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012
sd (1) 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
z 8.179 6.969 7.555 7.642 7.215 7.428 8.164 7.814
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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