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Study on the Synergistic Development of Urban Economy and
High-Speed Railway Network in the Yangtze River Economic Belt
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Abstract: [Objective]In order to explore the degree of synergy between the level of high-quality development
of cities in the Yangtze River Economic Belt and the level of high-speed rail networks. [ Method ]In this paper,
the entropy power method was used to measure the level of high-quality economic development of 106 cities in
the Yangtze River Economic Belt from 2008 to 2020, and the level of high-speed rail network was comprehen-
sively measured by combining the social network analysis method. Subsequently, the coupling coordination mod-
el was applied to analyse the degree of coupling coordination between the two systems. And on this basis, the
spatial effect of the degree of coupled coordination was investigated by using the Moran index. [ Result] The re-
sults show that both the level of high-speed railway network and the high-quality development of urban econo-
my in the Yangtze River Economic Belt as a whole have been improving year by year, and the degree of cou-
pling and coordination between the two shows a positive correlation spatially, but there is a phenomenon of un-
balanced development. Among them, the degree of coupling and coordination between the two systems in the
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lower reaches of the Yangtze River and Class A cities has improved relatively fast and is significantly higher than
that in other regions. It is worth noting that some cities have significant control and influence in the HSR net-
work of the Yangtze River Economic Belt, while others are almost marginalised. [ Conclusion] The synergistic
development of the urban economy and high-speed rail network in the Yangtze River Economic Belt has been
steadily improving, and in the subsequent policy formulation, we will try to ensure that the high-speed rail will
be able to serve all important nodes, and better promote the economic interconnection between cities.
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Tab.1 Evaluation indicator system for high-quality economic development of cities

Disaggregated indicators

Basic indicators

Indicator properties

Number of students enrolled in general higher education divided by Total population at the end

of the year

Innovation Patent grants

Research expenditure divided by Local fiscal expenditures

Tertiary sector output divided by Secondary sector output

Coherence
Fixed-asset investments divided by GDP

Total retail sales of social consumer goods divided by GDP

Liberalization

Total exports and imports divided by GDP

Overseas foreign direct investment divided by GDP

+ o+ |+ |+ o+

Industrial effluent discharge per 10 000 GDP

Industrial SO, emissions per 10 000 GDP
Greener

Non-hazardous domestic waste disposal rate

Greening coverage in built-up areas

Number of beds in hospitals and health centres

Common

Number of city parks

Public library holdings per 100 population

+ o+ o+ |+ o+
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Tab.2 Coupled coordination degree criteria and classification types

Evaluation of coupling coordination D
Extreme disorder 0~0.099
Severe disorder 0.100~0.199
Moderate disorder 0.200~0.299
Mild disorder 0.300~0.399
On the verge of dissonance 0.400~0.499

Evaluation of coupling coordination D
Sue for coordination 0.500~0.599
Primary coordination 0.600~0.699
Mid-level coordination 0.700~0.799
Good coordination 0.800~0.899
Quality coordination 0.900~1.000
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Tab.3 Results of the coupled coordination degree analysis
Year Coherence Evaluation of coupling coordination
2008 0.192 Severe disorder
2009 0.256 Moderate disorder
2010 0.317 Mild disorder
2011 0.339 Mild disorder
2012 0.391 Mild disorder
2013 0.450 On the verge of dissonance
2014 0.497 On the verge of dissonance
2015 0.556 Sue for coordination
2016 0.578 Sue for coordination
2017 0.599 Sue for coordination
2018 0.615 Primary coordination
2019 0.661 Primary coordination
2020 0.677 Primary coordination
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Tab.4 Results of the coupled coordination degree analysis of geographic location heterogeneity

Upper reaches of Yangtze River

Middle reaches of Yangtze River

Lower reaches of Yangtze River

Year Evaluation of coupling Evaluation of coupling Evaluation of coupling
Coherence coordination Coherence coordination Coherence coordination
2008 0.171 Severe disorder 0.159 Severe disorder 0.215 Moderate disorder
2009 0.235 Moderate disorder 0.231 Moderate disorder 0.278 Moderate disorder
2010 0.255 Moderate disorder 0.250 Moderate disorder 0.381 Mild disorder
2011 0.265 Moderate disorder 0.268 Moderate disorder 0.409 On the verge of dissonance
2012 0.284 Moderate disorder 0.296 Moderate disorder 0.500 On the verge of dissonance
2013 0.321 Mild disorder 0.333 Mild disorder 0.542 Sue for coordination
2014 0.357 Mild disorder 0.403 On the verge of dissonance 0.544 Sue for coordination
2015 0.411 On the verge of dissonance 0.436 On the verge of dissonance 0.606 Primary coordination
2016 0.442 On the verge of dissonance 0.468 On the verge of dissonance 0.618 Primary coordination
2017 0.452 On the verge of dissonance 0.465 On the verge of dissonance 0.653 Primary coordination
2018 0.464 On the verge of dissonance 0.477 On the verge of dissonance 0.669 Primary coordination
2019 0.522 Sue for coordination 0.503 Sue for coordination 0.716 Mid-level coordination
2020 0.534 Sue for coordination 0.515 Sue for coordination 0.738 Mid-level coordination
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Tab.5 Results of the coupled coordination degree analysis of urban hierarchical heterogeneity
Category A cities Category B cities Category C cities
Year Evaluation of Evaluation of Evaluation of
Coherence . L Coherence . L Coherence . L
coupling coordination coupling coordination coupling coordination
2008 0.289 Moderate disorder 0.179 Severe disorder 0.100 Extreme disorder
2009 0.406 On the verge of dissonance 0.218 Moderate disorder 0.127 Severe disorder
2010 0.562 Sue for coordination 0.235 Moderate disorder 0.142 Severe disorder
2011 0.595 Sue for coordination 0.253 Moderate disorder 0.156 Severe disorder
2012 0.659 Elementary disorder 0.313 Mild disorder 0.177 Severe disorder
2013 0.765 Intermediate level coordination 0.376 Mild disorder 0.193 Severe disorder
2014 0.769 Intermediate level coordination 0.398 Mild disorder 0.233 Moderate disorder
2015 0.822 Good coordination 0.423 On the verge of dissonance 0.253 Moderate disorder
2016 0.856 Good coordination 0.438 On the verge of dissonance 0.303 Mild disorder
2017 0.889 Good coordination 0.445 On the verge of dissonance 0.307 Mild disorder
2018 0.910 Quality coordination 0.456 On the verge of dissonance 0.316 Mild disorder
2019 0.933 Quality coordination 0.467 On the verge of dissonance 0.330 Mild disorder
2020 0.959 Quality coordination 0.511 Sue for coordination 0.338 Mild disorder
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Tab.8 Spatial effects of the coupled

coordination degree

Year I )4
2008 0.058 0
2009 0.046 0
2010 0.076 0
2011 0.080 0
2012 0.098 0
2013 0.085 0
2014 0.057 0
2015 0.046 0
2016 0.030 0.001
2017 0.041 0
2018 0.042 0
2019 0.037 0
2020 0.044 0
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Tab.9 Spatial distribution of cold and hot spots of coupled coordination degree

Typology City(2008)

City(2020)

H-H Taizhou, Shaoxing, Ningbo, Zhoushan, Jiaxing, Shanghai, Huzhou, Zhenjiang,

Taizhou, Nantong, Changzhou, Wuxi, Suzhou
H-L Wauhan, Nanchang
L-H
L-L Chizhou, Shangrao, Jingdezhen

Hangzhou, Shaoxing, Ningbo, Jiaxing, Shanghai,
Suzhou, Wuxi, Changzhou, Zhenjiang, Nantong

Wuhan
Taizhou, Huzhou, Zhoushan, Xuancheng

Yichang, Yibin, Baoshan, Lincang
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