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The Impact of Residential Choice and the Optimization of Integrated City
Patterns from the Perspective of Intercity Commuting: A Case Study of the
Changsha-Zhuzhou-Xiangtan Metropolitan Area
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Abstract To accurately understand the residential choice activities of intercity commuters and optimize the integrated urban spatial structure,
this study takes the Changsha-Zhuzhou-Xiangtan metropolitan area as a case study. A model is developed to analyze residential
preferences and delineate integrated urban spatial patterns by integrating multi-source data. It employs multi-source spatial data to
extract the basic features and driving factors of intercity commuting. The study delves into the spatial distribution patterns of intercity
commuting phenomena. Furthermore, an Optimal Parameter-based Geographical Detector (OPGD) model is established to quantify
the impact mechanisms of various factors on the residential choices of inter-city commuters. A method for dividing the functionality
of urban integration in metropolitan areas based on spectral clustering is also established to evaluate and optimize the spatial pattern
development of the metropolitan area. The results show that: (D The distribution density of intercity commuters' residences exhibits
a multi-core characteristic, with agglomeration in the south and dispersion in the north. (2)Factors such as spatial environment and
economy, across different dimensions, exert varying degrees of influence on the residential choices of intercity commuters. Among
them, district GDP, distance from the municipal boundary, average housing prices in residential areas, and commercial consumption

indicators are identified as the core driving factors. (3)The optimal division of the urban integration pattern identifies six categories.
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Fig.1 Schematic diagram of the Changsha-Zhuzhou-
Xiangtan urban agglomeration and metropolitan area
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Fig.2 OD map of intercity commuting in the Changsha-
Zhuzhou-Xiangtan metropolitan area
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Fig.3 Residence distribution heat map of intercity
commuters in the Changsha-Zhuzhou-Xiangtan metro-
politan area
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Fig.4 Spatial scale optimization based on the inter-

pretability of OPGD
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Fig.5 Cluster number optimization based on the inter-
pretability of OPGD
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