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Fig. 1 Spatial distribution of 13 urban agglomerations in China
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Tab. 1 High-quality development index system of cities within urban agglomerations
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Fig. 2 Time series changes of high-quality development index among urban agglomerations at different development stages
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Tab. 3 Spatial Markov transition probability matrix of cities within urban agglomerations
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Tab. 4 Selection of influencing factors for high-quality development convergence clubs of cities
within urban agglomerations
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Fig. 6 QAP correlation analysis on the difference matrix of influencing factors for high-quality development of cities

within urban agglomerations, 2003-2019
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Spatiotemporal evolution and mechanism about high-quality
development convergence clubs of cities
within urban agglomerations
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Abstract: The cities covered by urban agglomerations are important spatial carriers of high-
quality development. The relevant research on the convergence club of urban high- quality
development is conducive to customizing high-quality development paths for different types of
cities and promoting common prosperity among regions. This paper takes 174 cities in 13
urban agglomerations as the research objects, and constructs a high- quality development
indicator system of cities from six aspects: economic development, social security, social
equity, achievement sharing, environment quality and spatial connection. The traditional
Markov chain and spatial Markov chain are used to analyze the spatiotemporal evolution of
convergence clubs, and further examine its formation mechanism. The results show that:
(1) The overall high- quality development index of cities within urban agglomeration is rising.
In the optimization and upgrading stage, the cities in the urban agglomeration develops fastest
and has the highest index; in the development and growth stage, the development of cities is
slow and the polarization is obvious; the overall index of cities in the cultivation and
development stage is low, showing a fluctuating upward trend. Environmental governance
capacity, pollution emission level, growth stability, social stability, and traffic network
accessibility have higher weights. (2) There is a phenomenon of convergence clubs in cities
within urban agglomerations, and the low level convergence club is concentrated in the
northeast and western inland areas; the middle and low level and middle level convergence
clubs are mainly located in the urban agglomerations of the Central China Plains and the
middle reaches of the Yangtze River; the middle and high level convergence club is distributed
around high level convergence clubs; the high level convergence club is mostly composed of
central cities of urban agglomerations and provincial capitals. (3) The local differences of
factors such as industrial structure coordination, fiscal revenue, scientific and technological
innovation, neighborhood effect and the internal linkages of urban agglomerations drive the
formation of convergence clubs.

Keywords: city; urban agglomerations; high- quality development; club convergence;
spatiotemporal evolution; formation mechanism



