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An Intelligent Method for Identifying Urban Renewal Potential Based on Spatial

Gene Theory: A Case Study of Shanghai
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Abstract: China has entered the stage of redevelopment planning and quality-oriented
urban renewal, where accurately identifying potential renewal spaces has become a
critical issue in megacity governance. Drawing on spatial gene theory, this study em-
ploys artificial intelligence to develop a predictive framework for identifying spatial
genes and assessing renewal potential, with building morphological characteristics
treated as "phenotypic traits". Using Shanghai as a case study, morphological indica-
tors are extracted from building roof remote sensing data, and seven spatial gene
types are identified using a Gaussian Mixture Model. Parcels evolving from the “old
urban district” type to the "central urban" type are defined as renewal areas. A Ran-
dom Forest model, incorporating 14 variables related to building morphology, spatial
location, and socioeconomic attributes, is used for prediction. The results show that
renewal spaces are concentrated in the suburban and outer ring areas, with the devel-
opment focus shifting from the north to the southwest. High renewal potential is ob-
served in central districts, the western urban area, and old town centers in suburban
regions. Key influencing factors include total building area, average building perim-
eter, year of construction, distance to the city center, and housing prices. This study
deepens the understanding of spatial gene types and their evolutionary pathways in
Shanghai, provides analytical tools for monitoring morphological changes and support-
ing renewal strategies, and offers methodological insights for spatial identification in

the context of "digital twins" and "quantum city" development.
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