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Analysis of Urban Heat Island Effect Using Information from
3-Dimensional City Model (3DCM)
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Abstract Unlike the previous studies which have focused on 2-dimensional urban
characteristics, this paper presents statistical models explaining urban heat island(UHI) effect by
3-dimensional urban morphologic information and addresses its policy implications. 3-dimensional
informations of Columbus, Ohio are captured from LiDAR data and building boundary
informations are extracted from a building digital map. Finally NDVI and temperature data are
calculated by manipulating band 3, band 4, and thermal band of LandSat images. Through
complicated data processing, 6 independent variables(building surface area, building volume,
height to width ratio, porosity, plan surface area) are introduced in simple and multiple linear
regression models. The regression models are specified by Box-Tidwell method, finding the
power to which the independent variable needs to raised to be in a linearity. Porosity, NDVI, and
building surface area are carefully chosen as explanatory variables in the final multiple regression
model, which explaining about 57% of the variability in temperatures. On reducing UHI, various
implications of the results give guidelines to policy-making in open space, roof garden, and
vertical garden management.

Keywords : Urban Heat Island Effect, 3-D City Model, Urban Morphology, Box-Tidwell
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