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A GENERALIZED CANOPY MODEL AND ITS APPLICATION TO THE
PREDICTION OF URBAN WIND CLIMATE

Kota ENOKI and Takeshi ISHIHARA

In this study, a generalized canopy model is proposed by the combination of a fluid force model to
consider the drag forces caused by buildings and trees and a turbulence model to overcome
inapplicability of the Green’s turbulence model to the high packing density. This model can predict the
flow field with arbitrary porosities in a contrast to the conventional models. Procedures for the
calculation of the parameters in the proposed model based on the land use and digital map data are also
described and a fluid force model counting drag forces caused by obstacles existing in the same grid is
proposed for the flow field simulation in the urban areas. The proposed canopy model is verified by wind
tunnel tests and the onsite measurement. The predicted flow fields around various obstacles with different
porosities, such as a tree, a city area and a single building, show good agreements with the measurements.
Finally, the wind speed at a meteorological station located in Tokyo city is simulated and the prediction
error in the annual mean value is reduced from 23.9% by a meso-scale meteorological model to -1.9% by
applying the proposed model.
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