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Fig. 1 Surface weather chart of east Asia on July 21,
2009. Baiu-front was passing by the Yamaguchi
prefecture, which is activated by warm moisture-laden
air flow.
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Fig. 2 Cumulative and 10 minutes precipitation recorded
at JMA monitoring station in Hofu city. The maximum
6-hours precipitation starting at 6 am was 220mm, of

which the return period was calculated to be 245.9 years.
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Fig. 3 Map of the geology and distribution of the July
2009 debris flow affected torrents in Hofu city. (Fukuoka
et al., 2009)
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Fig. 4 Photo of the special elderly nursing home “Life
Care Takasago,” that which was affected by the 21 July
2009 debris flow from Ueda-Minami river. Photo was

taken by Asia Air Survey.

Fig. 5 Photo of the special elderly nursing home damaged

by debris flow. The mountain-side rooms on the first floor

were filled with the sands.
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Fig. 6 Air photo of the upstream of the special elderly
nursing home showing the debris flow paths. Several

small landslide scars are visible at the head of those

torrents.

Fig. 7 Masa sampling site (A) at the landslide head scar
in Fig. 6.
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Fig. 8 Stress path of the constant-volume direct shear test

result on the saturated masa sample taken at Fig. 6 site.
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Fig. 9 The stress and pore pressure control ring shear
apparatus DPRI-7.
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Fig. 10 Time series data from the result of pore-pressure
control test. Pore pressure increase rate is 0.05 kPa/sec.
Accelerating motion was observed after failure at about

860 sec due to sudden shear resistance reduction.
6. BHYIC

YRk 2 147 HRE - UM AEE SIS L 0 B
TIEBO LW RENBEL 14808 LD A
FHEMAZMRL, HAEZER L, FERKEER
£ O FIR B CELIE S A7z 61 i i #:220.0mm 23
245 VEMERDOETER TH o722 &, BT Ok



HiJE A2 0D (L iR [ it 0D R 2= o0 R IR 5 T AE R 2
THIROFITEMIC LD HE, talzslEkEz
LRI ho7cZ & THD, BaROIAE LIRS
D LRI O T EERBR A FE L, ZEWNERMET
THERA T DL~ HRMITER ST
HEMXORJIEHEEANT—L - T4 75T @ T
X744 D FET LT3, A A IETH O LSRR 3 55—
DA TH %, W[ RAEM 2 TIHATE b Y 2
WmAERETERI DD, KEMaBRIEHREZ B HIX
B LA AN 2 Bl C & D720 DA RN TR
SHROMETHL E-BPhD,

#

ARFRERIC Y 7o 0 BEEARER 2L Tz iZn
727 DT E O /NIH — B K, TIHEE K
JE B KF - WEdR B HER, JUN KRS - AREETH
HfE, N KRZF - AEZHEHEE, RIGKTE - &6
ke, BHFHEICEIT L D22V iR
B SERF IR T D FE R BB, 1L R R - R R
B, (F) A ARHT <D 2B SH O L 4K, H
HEFRKOIZHELET D,

& Xk

7T MR RS (2009): 21457 A R E - U
FEER B2 R K F, http://www.ajiko.co.jp/bousai2/hofu/
hofu2.htm.

KRBT (2009): FRR21 427 H19 H2vB26 HIZH
(= 1 7 K OIUM AL ER M TRAE L 72 W D41
DUNT, http://www.jma.go.jp/jma/press/0907/27a/
gouumeimei200907.pdf.

[E 2204 [ R (2009): ER214E7H HE - fu
INACERZE NI B9~ % b, http://www.gsi.go.jp/
kohokocho/h21-7-0oame-index.html.

MBS HBIIT (2009): Fpk 2 147 A HIE - e
HEERICOWT (552 3#H)
http://www.fdma.go.jp/data/010907101714443867.pdf.

RN - VKRR - AR = (2009): 20094E7 A (L
S ERF O ORI, B R E R
TR X R, 3455 I SR SCAE, pp.97-100.

TARBMREGL - FA - SFIREE - D (2009): 2009
7 APE - SMNALE NI K D B L 9E T
WL (2D 2) |, http://www.dpri.kyoto-u.ac.jp/
web_j/contents/event text/20090813.pdf

WRF (2009): “FRR214E 7 A HIE - WML SIS
X B HER I IZ-D0 T, http://www.bousai.go.jp/
090721/090810higaizyoukyou006.pdf.

& (2009): FRE214E7H FE - JUNAEERSERIIC &
2 B3 7 v 56 5 1 1 40 B A A A 2 oD i s
http://www.dpri.kyoto-u.ac.jp/web_j/contents/event_tex
t/topics_20090730.pdf

TR - UK Z - B HgE RS - B - L
(2009) : FAE21FETH HE - SLMNACHZERIC XL 511
FRBGF i L K E, ARKEFRF, 28-2,
pp.185-201.

RE R « (LA 22 - B g — BB - TR R - EZhI#(2009):
PRk 2 147 A HE - JUNEESERNIC & 2 1B RES
JEH R EE, BARKEFRE, Vol. 28, No.2, pp.185
—201.

& i i « E M - JEF8 I - Ogbonnaya IGWE. (2010): -
RR2TAETH HIE - JWNAEEZE IS & 2 B 7 A
TEAERERE, B RICER I I X R, #5934
AT SE R SCER, pp.85 — 88.

Fukuoka, H., Hong, Y., Cui, P., and Yamamoto, H.
(2009): Detection of heavy rainstorm which induced
debris flows by TRMM-based satellites and networked
rain gauges, Eos Trans. AGU, 90(52), Fall Meet. Suppl.,
Abstract NH41C-1248.

Fukuoka, H., Wang, F.W. and Wang, G.H. (2010):
Sudden pore pressure rise and rapid landslide initiation
induced under extreme rainfall conditions - a cese study,
EGU (European Geosciences Union) General Assembly
2010, Geophysical Research Abstracts, Vol.12,
EGU2010-14480.

Debris Flow Disaster in Hofu city, Japan, Induced by the July 2009 Chugoku — Northern Kyushu
Heavy Rainfall
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Synopsis

Since July 19 to 26, 2009, Hofu and surrounding cities in the western Japan had a extremely severe
rainfall and it caused numerous debris flows in the torrents which claimed lives of 14 residents. Those debris
flows started as small debris slides mostly in the "masa" (weathered granite soils) slope. The return period of
the 6-hours cumulative precipitation just before the disaster is evaluated to be about 250 years. Pore pressure
controlled ring shear test was conducted to reproduce the debris slide by raising the pore pressure (back
pressure) at a constant and slow rate. A sudden big drop of shear resistance accelerated the shear
displacement. This was caused by excess pore pressure generation due to the negative dilatancy.

Keywords: localized intense rainfall, masa (weathered granitic soils), debris flow disaster, debris slide —
debris flow, ring shear test
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