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[ Abstract] Shenzhen is characterized by intensive land development, with production, living, and ecological
functions concentrated within a limited urban space, where functional overlap and spatial differentiation coexist. This
study examines 12,514 urban blocks. Utilize amap Points of Interest (POI), OpenStreetMap (OSM) road network,
and 1 m impervious-surface data are used to classify spatial functions, while natural and socioeconomic variables are

incorporated to examine their formation conditions. Spatial autocorrelation, the Gini coefficient, location quotient,
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ordinary least squares regression, and geographically weighted regression are applied. Production space and mixed
production-living-ecological space show the strongest agglomeration, whereas ecological-function spaces are
relatively dispersed. Mixed-function spaces occur across the nine districts included in the administrative comparison.
Living space is relatively concentrated in mature districts such as Futian, Luohu, and Nanshan, with additional
clusters in densely populated Longgang and Longhua. Production and living spaces are closely associated with
economic development, population, road conditions, and human activity. Mixed-function space is also related to
vegetation cover and other ecological conditions, while ecological space is more strongly associated with vegetation
and topography. The Geographically Weighted Regression (GWR) model improves model fit for most spatial types,
indicating that citywide average relationships do not fully explain intra-urban variation. Spatial governance in

Shenzhen may therefore use local clustering patterns and overall statistical associations to identify functional

optimization priorities, supported by dynamic monitoring and iterative adjustment.

[ Keywords] Production-living-ecological space; Spatial differentiation; Spatial autocorrelation; Geographi-

cally weighted regression; Shenzhen
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