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A Theoretical Study on the Mechanism of Urban Form Affecting

Local Convection Induced by Urban Heat Island
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1. Hubei University of Technology, Wuhan 430068, P. R. China
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Abstract: Urban heat island is an important phenomenon in urban climate. Higher building density, hardened
surfaces, reduced green space, and concentrated anthropogenic heat release can increase the ability of urban
surfaces to absorb and store heat, making urban areas warmer than surrounding regions. Urban heat island not
only changes the urban thermal environment, but also affects near-surface air movement and may induce local
convection under certain conditions. This paper analyzes the theoretical mechanism through which urban form
affects local convection induced by urban heat island. It argues that building density, street canyon structure,
land surface cover, green and blue spaces, and open space jointly influence heat accumulation, ventilation
conditions, and moisture distribution in cities. Urban heat island provides a thermal basis for air uplift by heating
near-surface air, forming horizontal temperature differences, and strengthening low-level convergence. Building
layout and urban roughness change the local wind field and enhance mechanical turbulence and local uplift.
Moisture conditions and boundary-layer changes further determine whether rising air can develop into
convective clouds and short-term precipitation. The influence of urban form on local convection is not only a
temperature effect, but also the combined result of thermal, dynamic, and moisture conditions. Optimizing
building density, ventilation corridors, green and blue spaces, and heat source distribution can help reduce heat
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island intensity, regulate local air movement, and lower urban weather risks.

Key words: urban form; urban heat island; local convection; urban boundary layer; thermal mechanism
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