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Hydrological Aspects to Shallow Landslide Occurrence in Izu-Oshima Island,
Triggered by a Heavy Rainfall of Typhoon 26™ on October 15-16, 2013
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Synopsis

Typhoon 26™ attacked Izu-Oshima Island, 120 km south west of central Tokyo, on 15
to 16 October, 2013. A heavy rainfall of which the total amount for 24 hrs was 824 mm
(but effective rainfall for the landslide occurrence was about 400 to 500 mm) was
supplied to slopes composed of volcanic deposits. Specifically at the slopes located at 2
km east of Motomachi town (Kandachi area), shallow landslides which apparently
showed a particular feature, about 1 m deep but a few hundred meter wide, were caused
during this heavy rainfall. The sliding surfaces were located just on an impermeable
loess layer which is at about 1 m deep in soils and deposited between the Y1 (in 1777)
and Y2 (in 1684) eruptions. Sandy-muddy debris flows subsequent to the landslides
killed 36 peoples and three have been missing yet. In the presented paper, to understand
roughly the cause of the landslides, we show the real features of the landslides and
examine the hydrological conditions at the slopes, which linked directly to the landslides
induced by this heavy rainfall.
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Fig. 1 Location and topographic maps of Izu-Oshima
Island.
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Photo 1 Residential and physical damages by sandy-muddy debris flows subsequent to the shallow landslides
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Fig. 2 Location of the landslides and debris flow
area (red area in (a)) and the geological map edited
by Geological Survey of Japan (b). Pink area in (b)
shows the Motomachi lava flow. Go: Gojinka-
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Photo 2 Shallow landslides induced at slopes near Motomachi town in Izu-Ohshima Island (a); taken from the

Motmachi port. The landslides of several hundred meter wide (b) appeared extensively at the left half (north

side) of (a) and the narrow landslides of several ten meter wide at gully heads (c) were conspicuous at the

right half (south side) of (a). A white triangle in (a) shows the position of the landslides caused in 1958.
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Fig. 3 Rainfall on 15 — 16 October, 2013, based on
the data collected at the AMeDAS station of the
Japan Meteorological Agency at Motomachi,

Izu-Oshima.
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Photo 3 Head of a landslide (a) and a tension crack (between the white arrows) near the landslide scarp (b).
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Fig. 4 Classification of the landslide features near

Motomachi town.
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Fig. 5 Longitudinal slope profile of the head of the
landslide shown in Photo 3, which was defined by

the cone penetrate test (Np).
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Fig. 6 Soil hardness and profile at the landslide
scarp shown in Phot 3 and Fig. 5. Sliding surface
was located between the orange and red

dashed-lines.
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Table 1 Classified saturation hydraulic conductivity of the soils

Depth Sat. hydraulic conductivity in terms of hourly rainfall amount Strati
tratigraphy
(cm) Ks (cm/s) (mm/h)
0-50 2.5x10 900.0 Alternation
50 - 80 4.2x107 151.2 Ash
80 -90 1.0x1072 360.0 Scoria
90 - 100 5.0x10* 18.0 Loess
110 - 115 1.8x10° 0.65 Loess
700 - 800 >3.2x10"* (minimum value) >11.5 (minimum value) Lava (boring)
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Fig. 7 Change in subsurface water table at 90 cm deep
in the soil shown in Fig. 6. This data was obtained
from the vertical one dimensional calculation for the

rainwater percolation.
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Photo 4 Tensiometers to measure the pressure head in
soils at P1 shown as A7 in Fig. 5. Depth of the

measurement is 25, 55, 85, 115, and 145 cm.

DHIKAEILT D (KA R TR O BRI S &
n5) o7, AL LEOKEDBAIZHEIECHY
DR DOWKIZED LD THS.

Fig. 8I2 k% &, BRI FITIZE A EDRETO
kPa A i D A FIAR RE A3 ke L 7223, P20D20144F3 H 5
H (RE25 cm$B L O55 cm ; i B #62.4 mm) &
4H3~4H (EEES5 cm¥B L8145 om ; i RN 140
mm) DO2[ECTHK (J£S/KEE0 kPall |) mREA L7-.
B2, 3ASHOP2OEESS em (RT7 A4 V) T KT
I kPakl 72, BXZ10 cmfEEDOKENHEA LT
ZEERLTWD. HEOBATC L R 5 kL
PERE THERI OIRE DB TR H DT, PIEP2TY
ZHOThDHEHIC, BEHEICHWA T CORRE
(Fig. 7) &34 T LH %R —H Laawna, Ek
EA150 mmZB L TR THHAKDRERAEND
HZEBHELMNIRoT2. 2EL, 3H5H (GEEKE
M H64.2 mm) (X, FE&EEEIZ L T60~100 mmil
AT OMENMSE LEROBRRTHD. Tb
B, 3ASHOBEMNKRICHPIZREEINTZKEE LT
1150 mmfREOBEREICHYE Lizo2d LivZRu.
PUbXy, BEFHAICBOTCHLEBBIZENTY,
HEE R 150 mm (TS REREO R AR F
HLBOLIRMOLEWEICRD EFZEX DT LI
BUIRWTHAH. Z L, SEpE L RE2S
FERREES D ATREMEIC S W T, HIE T O &0 (B
HZ 3 5 O BRI REHR->TND
DT, [45%, ENETONEETRLZERDOD)
WOWTIE LY RFIRFENLETHD.

4. BHYIC

KEREAENS 6 y HE WO EHMOFEETH S
B, TNETIHEARFENRHPL X, 20H

1March o 1Apnl

Precipitation
(mm 10 min")

® o &~ N O
|
4
-
——
r =
F 10

e T

Pressure head (kPa)

Pressure head (kPa)

A0 L
1 10 20 1 10

March April
Fig. 8 Changes in pressure heads in the slope.
Locations of P1 and P2 correspond to A7 (Nest A) and
A3 (Nest B) in Fig. 5, respectively.
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