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Analysis of Severe Winds due to Typhoon Jebi (2018)

R - a )

Tetsuya TAKEMI and Hirohiko ISHIKAWA

Synopsis

This study investigated the severe winds occurred in the Kinki District and the

surrounding areas during the passage of Typhoon Jebi (2018) that developed in

September 2018. This typhoon has induced currently the most costly meteorological

damages to Japan. The analyses of the surface observational data indicated that the gust

factors in urban areas amount to 2.0 or greater, which are significantly higher than those

typically known at meteorological stations in a climatological sense. The coupled

analysis of both a mesoscale meteorological model and a large-eddy simulation model

demonstrated that the maximum wind gust in the analysis area of Osaka City was

estimated as 60-70 m/s, which is comparable to the wind speed at the height of about

300 m.
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Table 1 Gust factors at weather stations in the Shikoku
and Kinki Districts on 4 September 2018

H f% K (Daily maximum)

N

‘ Gust 1070 F¥RGE K] R E
Site Factor 10 min wind Max gust

[m/s] [m/s]
B 2.20 20.3 43.6
Hes 2.13 17.3 31.6
)i 2.11 23.4 422
e 2.10 19.3 40.2
RN 2.10 16.3 322
WO 2.01 16.5 31.7
KB 1.95 23.7 47.4
REIX 1.93 26.6 51.2
B 1.91 21.7 39.4
il 1.87 18.6 33.2
PN 1.85 18.8 32.2
HCH 1.84 18.7 34.4
Rk 1.82 19.3 33.6
AR 1.81 23.5 46.2
= 1.73 15.3 26.9
N 1.72 16.8 36.5
A 1.68 21.1 34.1
=H 1.68 18.7 29.4
g 1.66 18.3 38.1
Lt 1.63 20.2 35.9
T L 1.60 37.6 57.4
[EEE SIS 1.60 33.3 45.8
A 1.46 25.2 31.6
i) 1.43 23.0 41.9
N 1.36 42.5 51.8
B8 78 22 ik 1.32 44.9 58.1
o 22 R 1.29 34.5 453
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Fig. 1 Time series of mean and instantaneous wind
speed at the Kyoto Tower site (triangles with solid
line and black circles with solid line, respectively)
and at the surface meteorological observation site
(gray triangles and gray circles, respectively) from
1200 JST to 1700 JST 4 September 2018
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Fig 4 Damages to street trees
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Fig. 7 The typhoon tracks in the best track (black

line) and in the WRF simulations (colored lines)
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Fig. 8 Time series of the wind speeds at the Osaka
meteorological observation site (upper panel) and at
the Kansai International Airport site (lower panels).
The observations are surface mean (black solid line)
and maximum instantaneous (black dotted line) winds
at the 1-min interval. The simulated results are
indicated with color lines; solid lines for wind speeds
at the 10-m height and dotted lines for wind speeds at
the 326-m height

N)

Latitude (

34.5

34 T T T y
135.0 1355 136.0 136.5
Longitude (E)

20. 22. 24. 26. 28. 30. 32. 34. 36 38 40. 42. 44. 46 48.(m/s)

Fig. 9 The horizontal distribution of the simulated
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2018 was chosen
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Fig. 10 The vertical profile of the simulated wind
speeds in WRF (gray circles) and LES (red line)
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Fig. 11 The horizontal distribution of the ratio of the
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speed at the reference height in Osaka City
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