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Typhoon-induced extreme winds in an urban d

An intense tropical cyclone, Typhoon Jebi, landed the central part of Japan in September 2018 and caused severe damages due to strong
winds. In Osaka City, the 3rd highest record of instantaneous wind speed of 47.4 m/s was observed. Buildings and structures in urban areas
are known to affect significantly the magnitude of wind gustiness. We investigate the influences of densely built urban environments on the
occurrence of wind gusts in urban districts of Osaka and Kyoto City by merging mesoscale meteorological and building-resolving LES models.

Numerical model Osaka City

@ Meteorological model: WRF model (version 3.6.1)
4 CDF model: building-resolving LES mode (Yoshida et al. 2018)

WRF Domains:
D1: 4.5 km grid, D2: 900 m grid

Building height and distribution
in Osaka City

. LES Domain:
2 m grid spacing
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* We quantitatively evaluate the instantaneous winds within an urban
canopy during Typhoon Jebi (2018) by merging WRF and LES models.

* In densely built urban districts with high-rise buildings, extreme winds that
would not be observed at meteorological stations occur during a typhoon
event.
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Maximum winds vs building density
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Us: Wind at boundary-layer top

The simulated winds at the
boundary-layer top of the LES
model are used to quantify
the surface wind gusts in the
urban district.

The maximum wind gust in
the analysis area of Osaka is
around 60-70 m/s, which is
comparable to the wind
speed at the height of about
300 m.

Gusts are generated by
instantaneous downward
momentum transfer in areas
of a cluster of buildings with
variable heights.

Kyoto City
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e It is very important to know underlying risks of strong winds in urban
districts by taking into account recent urban development as well as and

future climate change.
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The variation of instantaneous wind
gusts in terms of building density
indicates that gust are strongest
when the building packing density is
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