Numerical Simulation of Wind Flow during Typhoon No. 19 (2019) in Urban Boundary Layer Using WRF-LES
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Numerical Simulation of Wind Flow during Typhoon No. 19 (2019)
in Urban Boundary Layer Using WRF-LES
Keigo Nakajima, Hidenori Kawai'’ , Masaharu Kawaguchi®’ , Tetsuro Tamura®’
Koji Kondo, Yoshiaki Itoh and Kenji Takagi

Recently, attempts have been made to generate LES (Large-Eddy Simulation) inflow data
that includes the effect of meteorological disturbances by using meteorological models, and
further advances in wind load evaluation done using LES are expected. However, the
prediction accuracy of meteorological models for urban areas with complex ground surface
roughness has not been clarified yet. In this study, we investigated the influence of the
ground surface boundary conditions of a meteorological model on the accuracy in predicting
the mean wind speed and wind speed fluctuation in the urban boundary layer. Two types of
ground surface boundary conditions were created on the basis of land use: for urban areas
classified into low-rise urban (roughness length: 0.5 m) and for urban areas classified into
low-rise urban (roughness length: 0.5 m) and middle- and high-rise urban (roughness length:
4.0 m). We performed a wind flow simulation in the central part of Tokyo during typhoon No.
19 (2019) by using WRF-LES (LES mode of Weather Research and Forecasting model) with
the created ground surface boundary conditions. By considering the large roughness length
for middle- and high-rise urban areas, the accuracy in predicting the mean wind speed in the
urban boundary layer was improved. However, in both cases, WRF-LES was not able to
simulate high-frequency wind speed fluctuation and underestimated the turbulence intensity
in the urban boundary layer.

— 153 —



