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Abstract

Serious slope disasters were induced by Typhoon Hagibis on October 2019 near Marumori Town, Miyagi Prefecture

and Sanriku coastal area, Iwate Prefecture. The distribution of slope movement (e.g. slope failure, debris flow) was

investigated by developing a trace map of sediment movements by air photo interpretation and field survey, and the

rainfall distribution and geology were compared. Slope movements occurred more frequently in the area of granites

than in the areas of volcanic rocks and sedimentary rocks such as accretionary prisms. In the area of granites, slope

movements began to increase when the 6-hour rainfall and the 24-hour rainfall exceed about 180 mm and 300
mm, respectively. The slope movements concentrated in slopes where 6-hour rainfall exceeds 250 mm and 24-

hour rainfall exceeds 400 mm. The occurrence frequency, size and amount of sediments of slope movements were

the largest near Marumori Town, followed by the Omoe and Funakoshi Peninsulas, and smaller in Fudai Village,

reflecting the differences in rainfall in each region.
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Fig. 1 Landform and traces of sediment movements around Marumori Town in Miyagi Prefecture. Red shading areas
are sediment movement regions over the survey area surrounded by black line while hatched areas are unreadable
regions. Blue crosses show survey points. Locations of Hippo and Marumori AMeDAS stations of JMA are

denoted by A and B, respectively. Base-map is obtained from standard map of GSI. Contour interval is 100 m.
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Geology around Marumori Town in Miyagi Prefecture. Blue shading areas are sediment movement regions over the survey
area surrounded by black line while hatched areas are unreadable regions. Red crosses show survey points. Geology is

obtained from the GSJ geological map of Japan 1:200,000 “Fukushima” (Kubo et al., 2003).

M;s: Miocene conglomerate, sandstone, mudstone and rhyolite tuff, M,a: Miocene andesite volcaniclastic rocks and lava,

Eb: Miocene basalt to andesite volcaniclastic rocks and lava,

G,c: Cretaceous muscovite-biotite granite, G,b: Cretaceous biotite granite and hornblende-bearing biotite granite, G,a:

cretaceous Hornblende-bearing biotite granodiorite and foliated hornblende-biotite tonalite.

G c: cretaceous biotite granite and hornblende-bearing biotite granodiorite, G;b: Cretaceous hornblende-biotite granodiorite

and foliated hornblende-biotite granodiorite.
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Table 1 Greatest value of 1h, 3h, 6h, 12h, 24h, 48h, 1wk and 2wks maximum total rainfall accumulation (mm) over the period

from October 11 to 13, 2019 based on the JMA Radar/raingauge analyzed precipitation in Marumori Town, Fudai Village
and the Omoe and Funakoshi Peninsulas.
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Fig. 3 Distribution of 1h, 3h, 6h, 12h, 24h, 48h, 1wk and 2wks maximum total rainfall accumulation (mm) over the period
from October 11 to 13, 2019 based on the JMA Radar/raingauge analyzed precipitation around Marumori Town, Miyagi

Prefecture. Red shading areas are sediment movement regions over the survey area surrounded by black line while
hatched areas are unreadable regions.
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Fig. 4 (Left) Landform and (Right) geology in the Sanriku coastal area, Iwate Prefecture. Crosses show sediment runoffs and
black line shows survey route. Base-map is obtained from standard map of GSI. Geology is obtained from the GSJ
seamless digital geological map of Japan (V2, 1:200,000).
Gd: Cretaceous Kitakami granitic rocks (granodiorites), Vr: Cretaceous dacites and rhyolites,
Va: Cretaceous andesites and basalts, A: Jurassic-Cretaceous accretionary prisms (North Kitakami Belt).
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Fig. 5 Distribution of 1h, 3h, 6h, 12h, 24h, 48h, 1wk and 2wks maximum total rainfall accumulation (mm) over the period
from October 11 to 13, 2019 based on the JMA Radar/raingauge analyzed precipitation in the Sanriku Coast Area, Iwate
Prefecture. Red crosses show sediment runoff and black line shows survey route.
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Fig. 6

(Left) Landform and (Right) geology in Fudai Village in Iwate Prefecture. Black crosses show sediment runoffs
and blue line shows survey route. Landform is obtained from standard map of GSI with a contour interval of 10
m. Geology is obtained from the GSJ geological map of Japan 1:200,000 “Morioka” (Yoshida et al., 1984) and
“Hachinohe” (Kamada et al., 1991).

Mn: Pleistocene sand with iron sand bed, g,: Cretaceous hornblende-biotite granodiorite and tonalite,

Rm: Paleozoic-Mesozoic shale and sandstone, with thin layers of chert.
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Fig. 7 Distribution of 1h, 3h, 6h, 12h, 24h, 48h, 1wk and 2wks maximum total rainfall accumulation (mm) over the period from
October 11 to 13, 2019 based on the JMA Radar/raingauge analyzed precipitation in Fudai Village, Iwate Prefecture. Red

crosses show sediment runoff and black line shows survey route.
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Photo 2 Photo of debris flow toward watershed (left panel) and road (right panel) at point 20 in Fig. 6. Grus and gravel run off
and cover the National Route 45. The maximum gravel diameter at this point is about 0.5 m, and the average diameter is
about 0.1 m. There are several similar sediment discharges in the vicinity.
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Fig. 8 (Left) Landform and (Right) geology in the Omoe and Funakoshi Peninsulas. Crosses show sediment runoffs and black
and yellow lines show survey routes. Landform is obtained from standard map of GSI with a contour interval of 100 m.
Geology is obtained from the GSJ geological map of Japan 1:200,000 “Morioka” (Yoshida et al., 1984).

Jr: Paleogene biotite rhyolite (intrusive rock), He: Paleogene dacite welded tuff and tuff breccia,

g,: Cretaceous hornblende-biotite granodiorite, granite and granite porphyry,

g,: Cretaceous hornblende-biotite granodiorite and tonalite,

Hd: Paleozoic-Mesozoic dacite to rhyolite lava and pyroclastic rock, Nc: Paleozoic-Mesozoic chert,

Nv: Paleozoic-Mesozoic mafic volcanic rock, Nm: Paleozoic-Mesozoic slate and sandstone, with thin layers of chert.
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Distribution of 1h, 3h, 6h, 12h, 24h, 48h, 1wk and 2wks maximum total rainfall accumulation (mm) over the period from
October 11 to 13, 2019 based on the JMA Radar/raingauge analyzed precipitation in the Omoe and Funakoshi Peninsulas.
Red crosses show sediment runoff and black line shows survey route.
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Photo 3 Photo of debris flow in the watershed (left panel) and a destroyed house (right panel) at point 86 in Fig. 8.
Water and a large amount of sediments with granitic gravels flowed into and destroyed many houses.
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