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Abstract

The Kumamoto earthquake (Mj 7.3) on April 16, 2016 triggered numerous landslides in and
around Minamiaso Village, which is located at the western part of Aso caldera, southwestern
Japan. The landslides were divided into two types: landslides occurring at steep caldera walls
and landslides generated on the slopes of post-caldera central cones of Aso Volcano. Several
landslides occurred on slopes steeper than 25° at the northwestern to western caldera walls,
which comprise pre-Aso volcanic rocks (lavas and pyroclastics). The largest landslide (ca. 300 m
high, 130-200 m wide) occurred on the western caldera wall, damaging National Route 57 and
the Hohi line of the Japan Railway. Because a clear rupture surface could not be observed,
unstable blocks which had been divided by cracks, were likely to collapse due to the intense
earthquake on April 16. At the post-caldera central cones of Aso Volcano, earthquake-induced
landslides were generated not only on steep slopes but also on slopes gentler than 10°. They
occurred in unconsolidated superficial tephra deposits overlying lavas and agglutinates, and the
thickness of the slides usually ranged from 4 to 8 m. The sliding masses traveled long distances
(<600 m), compared to small differences in elevation. The deposits were composed of tephra
blocks of a few meters and there was no evidence that they were transported by water. These
facts suggest that some landslides mobilized rapidly into debris avalanches, traveling a few
hundred meters. The associated debris avalanche resulted in five casualties and severe damage
to houses at the foot of the Takanoobane lava dome. The characteristics of the April 16, 2016
earthquake-induced landslides differ from those of rainfall-induced landslides in July 2012,
June 2001, and July 1990 at Aso Volcano, and provide important information for preventing or
mitigating future landslide disasters in the Aso caldera region.
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Fig. 1 Distribution of active faults in the Kumamoto region and locations of epicenters of the main shock (star)
and major fore- and after-shocks (solid squares) of the 2016 Kumamoto earthquake and investigated sites.
Distribution of active faults is after Active Fault Research Group (1991) and Watanabe (1987). Solid and open
circles show locations of investigated landslides and sites observed for faults and damaged buildings, respectively.
The relief map was produced by Kashmir 3D using 50-m-mesh DEM data published by the Geospatial

Information Authority of Japan.
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Fig.2 Landslides on the northwestern wall of Aso
caldera at Kario, Aso City.
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Fig.3 Landslide on a forested slope at Tateno,
Minamiaso Village.
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Fig.4 Downstream view of landslide at Tateno, Minami-
aso Village.
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Fig.5 Distal end of sliding debris associated with the
landslide on the southwestern slope of Takano-
obane Volcano.

Bm~F10m OXRBEHKELZBRETT 798 (B
W MREKINK E L) 2% - Twb (Hig
135, 2004a) s KIHOFAHAPEITIHERS 4 ~8m
BETHY, BEEZEI T 7 IHNTREZI > TW
5 2 ENBMPAEORHELSH O oz,
:mw%wuﬁﬁ@%ﬁﬁ"T%%§@Mt
, B BTRAT RET o HARBHI T D IO T
ﬁ«éoymﬁﬁﬁt;otmmEﬁAM(%m
13722, 2004) DEF 25 ~ 30° F2£EE o & V6 I 4}
T, SHEERELTWD, AEETEI O E I3
595 m LT, MERIZ30mBETHL (LI
1- 12 16), HHEEOFESIE5mMmIZET, ¥ 30ka
OETH r mRA (PR32, 1982; Miyabuchi,
2009) LEZ LN DB TRAHBYFIZTRY
MARELTWD, COBEAE (EX35mbl
1) FERH T EASEA TV T, FEE IR
BEH L TW52s, LIV —XThs. BHE
LSOV =X B0 T T IR (£
22~3m 7T, LEABRRI LETTHSI NV
MECKILIKRE) 2SHUEE)IC X - TREEIL L THI
HL2DbDEEZ NS, KL 2R
ST L, BEE 510 m il - 7R
AR % By, A% 2 Z2%EIE L o 7,
DXL, BH 5 K% 75 LR AT 00 LUHR
KEFEKINEL Y 5 —03H 5 5 (B 567.7m)

BRI o T I s THAL 22
EEGERCERDNHEITHEN BT EHBX0
.

M6

Fig.6 Houses damaged by debris avalanche associated
with the landslide at Takanoobane Volcano.
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Fig.7 Deposits transported from landslides upstream
along the San-odani River.
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