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Flood Disaster and Rainfall-Runoff Process of Typhon No. 19 (Hagibis) in 2020
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Synopsis

Typhoon No. 19 caused severe flood disasters in October 2019 with total 142 levee
breaching. Our field survey conducted mainly in Tochigi and Miyagi prefectures

suggested that flooding along the tributaries were categorized into: A) ponding-type at

river merging points with back-water effects, B) flowing-type on floodplains in flat

areas, C) flowing-type from valley bottom plains or alluvial fans, and D) water and

sediment disasters in mountain areas. Many flooding locations in Tochigi prefecture,

including the upstream of the Watarase River, were categorized into C) with some cases
of B). On the other hand, in the upstream of the Abukuma river, the group C) dominated
with a few exceptions of D). These differences were mainly due to the rainfall intensity,

contributing areas and topography. Numerical simulation covering the wide range
indicated that flood peak runoff height reached or exceeded 30 mm/h along such
tributaries where the levee breaching occurred in Tochigi prefecture.
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Fig. 1 Cumulative rainfall from October 11 (9 am)
to October 14 (9 am) in 2019 estimated by the
“Analysis Rainfall” produced by Japan

Meteorological Agency
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Fig. 2 Basin average rainfall at the upstream of the
reference points along the main rivers and their

water levels (top: comparisons between the design
rainfall and observed two days rainfall, bottom:
comparison between the design high water levels

and observed water levels)

Table 1 Human and house damages by Typhoon No.
19 (based on report by Fire and Disaster
Management Agency on January 10, 2020)
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Fig. 3 Levee breaching points along the rivers

managed by Tochigi prefecture (left top) and the
downstream area of the Akiyama river (left bottom),
whose flooding was monitored by remote sensing
image on October 13 (10 am) (provided by PASCO
added some words by the author)
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Fig. 4 Land-type map at the downstream part of the

Akiyama River (based on GIS map). Levee
breaching occurred at the fluvial fan and the
flooded water was ponded on floodplain in the
downstream part.
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Fig. 5 Levee breaching points along the Akiyama
River (photos are taken by the author on Nov. 3,
2019)
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Fig. 6 Levee breaching and overtopping points

along the Nagano and Omoi rivers (photos are
taken by the author on Nov. 3, 2019)
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Fig. 7 Simulated peak runoff at levee breaching
points in medium-to-small rivers in Tochigi
prefecture (and Saitama prefecture for the Oppe
river). The red points are rivers originated from
mountains, while the blue points are rivers
originated from plains

Table 2 Model parameters set in mountainous forest

INT A= E 7 7 % v ME BE BRI
n [m'3s] 0.4 0.4
da [m] 0.471 0.471
dw [m] - 0.05
ka [m/s] 0.1 0.03
Al-] - 7.0
Rriver [Mm1/35] 0.03
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Fig. 8 The spatial distributions of the
simulated peak runoff. Left: simulated

result is shown only along the main rivers.

Right: simulated result for all rivers.
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Fig. 9 Left: estimated peak runoff near the
Marumori-township at the downstream part of the
Abukuma River. Right: the estimated hydrographs

along the Kijio (red), Gofukuya (green) and the
main Abukuma Rivers (red).
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Fig. 12 Comparison of dam inflows in Tohoku

region by forecasted (gray), observed (red) and
simulated (blue)
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Fig. 13 Estimated discharge by the RRI model at
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Arakawa) rivers: 21 members based on the
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