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Analyzing the Transformation of 3D Urban Morphology and Corresponding Surface Heat Island Effect in Beijing
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Abstract: Rapid urbanization has changed the physical urban morphology, and results

Sentinel

in various environmental problems, one is the urban heat island effect. In this paper, we
use multi-source satellite remote sensing data (e.g., Landsat series and Sentinel series)
and deep-earning technology to identify and analyze the three-dimensional (3D) urban
morphology transformation characteristics in Beijing, as well as its corresponding surface
urban heat island effect in recent 20 years, which is based on Local Climate Zone (LCZ)
scheme. The results show that the morphological types of low-rise buildings continued
to shrink and the trend towards high-rise types (e.g., compact high-rise, open high-rise) is
obvious. The transformation of urban morphology is mainly driven by urban planning
and government policies. Urban morphology transformation has also affected and
changed the spatial-temporal distribution of surface urban heat island in Beijing. High
surface urban heat island effect zones mainly appear in the compact low-rise, compact
mid-rise and large low-rise types. Based on those analyses, corresponding planning
strategies have been put forward to provide decision support for mitigate surface urban
heat island and enhancing urban climate adaptability.
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