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Simulations of Microburst and Strong Downslope wind with a Meteorological Model
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Abstract

Applications of a meteorological model to wind engineering are presented. Following descriptions of the
model, some results of simulations of isolated wet-microburst and downslope wind are shown. A comparison
of the surface wind speeds of microbursts over flat and hilly terrains indicates that the speed-up ratios of
microburst flows are generally smaller than those of synoptic boundary layer flows. Through simulations of
thunderstorm outflows, it is revealed that the updraft that precedes the passage of the gust front has significant
strength at a height of several hundred meters above the ground, which is an altitude similar to that of
construction sites of super-high-rise structures. With regard to topographically induced strong winds, we have
simulated two severe wind damage events that occurred in western Japan as a result of typhoon TOKAGE, and
we discuss the mechanism of these topographic winds
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Wind Profiler Observations at Kumamoto

Fig. 14 i E10mDRi#E ((a), (b)) B XY A-A" E oAbk
S OFERE ((c) (d)
Wind Speed at 10m a.g.l ((a),(b)), the Southerly components of
Wind in the Vertical Plane along the line A-A" ((c),(d)).
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Horizontal Distribution of the Simulated Wind Speed
at 10m a.g.l and the Wind-Induced Fallen Trees.
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Distribution of the High-resolution 10m-Wind Speed
Obtained by a Coupled Meteorological and Engineering
CFD simulation. Blue open Polygons indicate Wind
-Induced Fallen Trees derived from Satellite Data.
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