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Research on the Coupling Relationship Between the Urban Spatial Morphology and the

Thermal Environment Risk in Shenzhen City, Guangdong Province

QIU Suo, ZHU Yuqi
(Zhejiang Guoxin Holding Group Co., Ltd., Hangzhou 310005, China)

Abstract: The accelerated pace of global urbanization has triggered dramatic transformations in urban spatial morphology, with the resulting
urban heat island effect emerging as a critical constraint on urban sustainable development. Focusing on Shenzhen City, Guangdong Province, we
systematically investigated the coupling mechanisms between 12 urban spatial morphology indicators and thermal environmental risks through
an integrated methodology incorporating spatial analysis, ecological risk assessment, and machine learning techniques. Key findings reveal that
(Dthermal environmental risk exhibits pronounced spatial heterogeneity, characterized by higher intensities in central urban areas and lower val-
ues in peripheral zones. Risk levels escalated persistently from 2000 to 2020, with urban heat island effects progressively expanding outward
alongside urban sprawl. @Linear regression analysis demonstrates that building density exhibits a significantly positive correlation with land sur-
face temperature (LST), whereas indicators such as core green space density show inverse relationships. Building density exerts the most substan-
tial influence, though multivariate regression models exhibit limited explanatory power ( R? =0.458 6). (3 Comparative evaluation of machine
learning models shows that LightGBM is the optimal predictor ( R =0.576 5, RMSE=0.051 3), which can effectively elucidate nonlinear interac-
tion mechanisms between urban spatial morphology and thermal environmental risks.
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