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Research on the Identification and Dynamic Mechanism of Peripheral
Shrinking Cities in Growth-oriented Metropolitan Regions from the
Perspective of Urban Life Entity: A Case Study of Wuhan Metropolitan Region
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Abstract This article focuses on the "relative shrinking™ issue of small and medium-sized cities in the periphery of growth-oriented
metropolitan areas. Drawing on the concept of the urban organism, this paper posits that urban shrinkage is a normal metabolic
phenomenon within the life cycle of cities. "Growth potential” is a comprehensive concept that includes spatial capacity,
production security, and innovation service capabilities. Based on this concept, a "three-dimensional conjugate force"
assessment model and corresponding indicator system are constructed. An improved NK model and MATLAB simulation are
employed to evaluate growth potential levels and optimize path simulations, serving as the basis for categorizing shrinkage
types in cities. Empirical analysis of urban shrinkage in the Wuhan Metropolitan Region is conducted accordingly. The growth
potential levels in the Wuhan Metropolitan Region exhibit peripheral, low-level dispersion. Peripheral shrinking cities in the
Wuhan Metropolitan Region can be categorized into three types: resource integration-oriented type, quality enhancement-
oriented type, and innovation-driven type. Resource integration-oriented cities should drive spatial organization restructuring
toward utility-oriented growth. Quality enhancement-oriented cities should integrate into regional industrial divisions to
enhance spatial aggregation potential. Innovation-driven cities should build collaborative innovation networks. The shrinkage
phenomenon is influenced by both development background conditions and regional functional patterns. It is suggested to

achieve sustainable development of the region as a whole through the optimal allocation of resource elements.
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Fig.1 Three-dimensional conjugate angle model of
urban growth force
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2020 in various cities in Wuhan Metropolitan Region
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Fig.5 Assessment index system and data source of urban growth force
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Tab.2 Optimal promotion path corresponding to different growth force factor status combinations
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