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Abstract

Urban heat island effects are intensifying as cities grow denser and climates warm, posing increasing
risks to public health, energy systems, and urban livability. While prior research has linked land cover
and urban morphology to surface temperature patterns, most large-scale studies still rely on 2D
representations and often overlook a key driver of surface heating: shade. Yet shade cast by
buildings and trees plays a central role in regulating solar exposure and thermal behavior. In this talk,
| present a 3D spatial analytics framework that integrates high-resolution remote sensing, LiDAR-
derived 3D city modeling, geometric shade simulation, and spatial statistical modeling to examine
how urban form and shade jointly shape urban thermal patterns. This approach provides new insights
into the spatial complexity of urban heat islands and informs strategies for urban design and climate
adaptation.
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