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Research Report of Disaster
— Strong Wind and Storm Surge Disaster Caused by Typhoon Jebi in 2018 —
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Takashi MARUYAMA

Synopsis

Typhoon Jebi made landfall over Kinki region on September 4, 2018 bringing with it

strong winds and storm surge in along Osaka Bay. This is a comprehensive study carried

out on the disaster caused by the typhoon. The study examined and surveyed the

characteristics of strong winds, spatial distribution of gusts, lightning strikes, rainfall

and damages to various structures. It also reports the outline of the meteorological

features of the typhoon.
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Fig.1 Time series of TC Jebi location and intensity (F}
WHE S, 2019)
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Fig.2 Tracks of historical typhoons (B4,
2019)
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Fig.3 Points with maximum wind gust of over 20m/s
on September 4 and 5 in 2018 (FHfFE HEE, 2019)
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Fig.4 Positions of maximum instantaneous wind speed
(more than 30 m/s) relative to the center of T1821 Same
as Fig. 1.4.3, Fig.1.4.5 and Fig.1.4.6 except for rainfall
rate; solid circle: more than 48 mm/h, gray circle: 12-48
mm/h,open circle: less than 12 mm/h, respectively

(B A3, 2019)
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Fig.5 Relationship between maximum instantaneous wind
speed and the distance from the center of T1821 (B} fJf £ #t
HE, 2019)

Fig.6  Distribution of storm-relative winds at 2-km
altitude (small black arrows), storm-relative surface
wind gusts (small red arrows), and composite radar
reflectivity at 2-km altitude (color scale) at 0400 UTC 4
September. Storm-relative winds observed at each
weather station during the period from 0330 to 0430
UTC are plotted at 3-min intervals at their locations
relative to the storm center position at 0400 UTC. (F-#ff
T &, 2019)
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Fig.7  Distribution of surface wind gusts (small color
arrows), and composite radar reflectivity at 2-km altitude
(gray scale) at 0430 UTC 4 September. Surface wind
gusts observed at each weather station during the period
from 0400 to 0500 UTC are plotted at 3-min intervals at
their locations relative to the storm center position at

0430 UTC. (FIWF&E#&5E, 2019)
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Fig.8 The best track and the simulated tracks of the
typhoon (BHFEHEE, 2019)

Fig.9 maximum instantaneous wind speeds at 10-m
height in a business district of Osaka City (FHJF £ 15
&, 2019)
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Fig.10 Accumulated rainfall for 14-hrs from 10 am (%}
WHE A, 2019)
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Fig.11 Frequency of CG lightning from 03JST, 4 September

to 06 IST, 5 September 2018 (BHHF 2 15 &, 2019)
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Fig.12
along the coast based JSCE survey data (cooler color:
storm surge, warmer color: storm surge+wave runup) (1
ARF22,2018;4 5,2018)

Spatial distribution of inundation heights
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Fig.13 nationwide distribution of damages by typhoon Jebi (FHiffE #HEE, 2019)
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Fig. 14 Distribution of damages in the Kinki Area by Typhoon Jebi (B #5E, 2019)
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Fig.15 Housing damage status by municipality (FHJF#
Wi, 2019)
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Fig.17 ratios of damaged houses covered i 1n blue sheets
and victims by municipality (FHF&#EE, 2019)
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Fig.19 Maximum wind speed calculated by WRF model
with calibration (Polygon in Figure: target area for this

analysis) (BIF# 5%, 2019)
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Fig.16 damaged houses covered in blue sheets in the
southern Osaka munlclpallty and Northern Wakayama

Prefecture (FIAFEr 75 E, 2019)
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Fig.20 Maximum wind speeds and roof damage ratios at
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Fig.21 scattered masion rooftop cladding (F}ifF % 15
&, 2019)
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Fig.22 damaged roof of gymnasium

(B2, 2019)
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Fig.23 scattered steel plate roof
(BHF s &, 2019)

Fig.24 damage to cladding of high-rise building (b.
assumed to be by airborne objects) (BHfF £ 153,
2019)

Fig.25 damage to interiod due to damage to glass
window on the 13 floor (EIFZr 75 E, 2019)
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Fig.29 scattering of roof tiles (B & #HEL, 2019)

Fig.30 damage and blowing up of roof materials

(FHih #1558, 2019)

2019)

Fig.28 damaged to a store partition wall

(FHAF 05, 2019)
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BE, MT72 EOWEE (Fig39-41) 70 & ORI, #=f Fig.32 damage to railing of a housing complex
DHIRR ST, (FHor e 75 #, 2019)
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Fig.33 damage to solar panels

Fig.34 toppled down vending machine

(B F e s 5 3£, 2019)

Fig.35 damage due to scattered steel sheet roof

(Bt & &£, 2019)

il

Fig.36 flying object hitting an advertisement
(FHF 2L 5 &, 2019)

Fig.37 vehicle damage due to flying debris
(FHifk e 5 &, 2019)

) Fig. 38 cllapse of a Shinto shrine
(FHifk & 15 3, 2019)

Fig.39 damaged to a concrete parapet wall

(B &£, 2019)
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Fig.44 damage to a water-based solar system

(FHoh 5, 2019)

W

Fig.41 collapse of bridge railings
(FHofF e s &, 2019)

Fig.45collapse of a pipe house (FHIFZ s &, 2019)

i LS A S
= : Fig.46 damage to highway sound insulation wall
Fig.42 collapse of soundproof scaffolding (BRI 52, 2019)

(B oF & 3, 2019)

Fig.43 damage to solar farm on a pond Fig.47 sign-boad blown out by wind
(FHfF#L s &, 2019) (PRt i &, 2019)



Fig.48 road closure due to uprooted tree

(Bl oF e s 5 3£, 2019)

Fig.49 gantry crane collapse (FHF#E & E, 2019)

Fig.50 collision damage caused to airport connecting

bridge by drifting ship ([E L2284, 2018)

Fig.51 toppled vehicles on the brldge
(FHF 2L 5, 2019)
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Fig.52 location and direction of the vehicle overturn

(B s, 2019)
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