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Landslide Disaster Induced by the 2017 Northern Kyushu Rainstorm
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Synopsis

The 2017 Northern Kyushu Rainstorm induced numerous numbers of landslides,

which heavily damaged forest, roads, rivers, and houses with 37 fatalities and 4 missing.
We investigated landslides using air photographs and high-resolution digital elevation
models. Landslides occurred mainly in areas with over 200 mm/3 hr of rainfall.
Landslide densities were higher in granodiorite and pelitic schist areas than in areas of

volcanic rocks. Landslides were mostly shallow but large landslides occurred in at least

two locations, where landslide dams were made. Huge volume of tree logs yielded with

rock debris and soil, enlarging the disaster.
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Fig. 1 Hyetograph at Asakura (AMEDAS, Asakura)
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Fig. 2 Rainfall distribution in 5 July (from XRAIN data). A: 3-hour rainfall. B: 4-hour rainfall. C: 5-hour rainfall.

D: Daily rainfall. They are all similar distribution patterns.
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Fig. 3 Landslide distribution and geology. The rainfall distribution is maximum 3-hr intensity in 5 July. The
geologic map of Mameda with a scale of 1:75,000 is simplified and modified.
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Fig. 4 Landslide numbers and densities according to
bedrock types. Landslides in the major area of
>200 mm/3 hr in Fig. 2 are counted.
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Fig. 5 Elevation change before and after the rainstorm.
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Fig. 7 Slope images before and after the
rainstorm in the pelitic schist area in
Myokendani catchment. Upper: before.
Lower: after.
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Fig. 8 Non-deformed pelitic schist (left) and
gravitationally buckled pelitic schist (right).
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Fig. 9 Schematic profile of spheroidally weathered

granodiorite.
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Fig. 11 Sliding surface and the geologic
profile of the Ono landslide.
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Fig. 12 Slope image of Ono landslide after the

disaster.
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Fig. 13 Slope images of Otoishi landslide. A and B:
before the rainstorm disaster. Circle indicate
an unusual bulge and the red dashed lines
indicate small scarps. C: After the disaster.
F is fault.
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Fig. 14 Locations of rain-induced landslide hazards in

granitic rock areas (Chigira, 2002)°".
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Table 1 Amounts of rainfalls that induced many landslides in granitic rock areas (data from Chigira

(2002)¥).
Maximum Maximum
Rain-induced landslide disaster Maximum hourly | Fatalities and
cumulative daily rainfall
in granitic rock areas rainfall (mm) missing
rainfall (mm) (mm)
1938 Rokko 462 270 61 616
1945 Hiroshima 219 - 57 1154
1961 Tenryu 579 325 - 136

—_—
w
—_

— 34—

1967 Kure 317 - 75 88
1967 Hiroshima 317 — 75 88
1967 Rokko 379 319 76 92
1972 Tanzawa 545 516 87 9
1972 Nishimikawa 219 86 64
1988 Hiroshima 264 - 57 14
1999 Hiroshima 271 — 81 32
2014 Hiroshima 74

41




Table 2 Recent landslide hazards induced by rainfalls.

Trigger Deep-seated  Many Shallow
Year Date (T: typhoon) Place (Prefecture) Geology large landslide  landslides
1998 26 to 31 August Rain (Front) Fukushima Vapor-phase crystallized ignimbrite — O
1999 29 June Rain (Baiu front) Hiroshima Granite — o
2000 28-29 July Rain (Front) Rumoi (Hokkaido) Soft sedimentary rocks — o
11-12 Sept. Rain (Front+T14) Tokai (Aichi) Granite — o
2003 20 July Rain (Baiu Front) gll;igr ((IZJ;Z;}H@[;:; Andesite lava and pyroclastics o o
9-10 Aug. Rain (T10) Hidaka (Hokkaido) Sandstone and conglomerate — o
Ditto Ditto Ditto Melange — o
13 July Rain (Baiu front) Nagaoka (Niigata) Weak mudstone — o
Ditto Ditto Fukui Volcanic rocks — o
28-29 Sept. Rain (T21) Miyagawa (Mie) Accretional complex (Hard sedimentary rocks) o —
2004 | Aug. Rain (T10) Kisawa (Tokushima) Acqetional complex (Greeenstone and hard o _
sedimentary rocks)
29 Sept. Rain (T21) Ehime-Kagawa Heavily weathered hard sandstone and mudstone — o
29 Sept. Rain (T21) Saijo (Ehime) Schist o )
2005 6 Sept. Rain (T14) Mimikawa (Miyazaki)  Accretional complex (Hard sedimentary rocks) o —
2006 19 July Rain (Baiu front) Okaya (Nagano) Loam — o
2009 21 July Rain (Baiu front) Hofu (Yamaguchi) Granite — o
2010 16 July Rain (Baiu Front) Shobara (Hiroshima)  Soil — o
2011 4 September Rain (T12) l\i]];kl\:}(l);nn;a)ms (Nara, Accretional complex (Hard sedimentary rock)s o —
2012 12 July Rain (Baiu Front) Aso (Kumamoto) Volcanic ash — O
2013 16 Oct Rain (T26 Wipha) Izu-Oshima (Tokyo) Volcanic ash — O
2014 20 Aug Rain (Back building) Hiroshima Granite — @)
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