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THE CHARACTERISTIC OF LANDSLIDE DISASTERS

IN KYUSHU DISTRICT, JAPAN,

INDUCED BY HEAVY DOUWNPOURS IN JULY 2003

Tetsuya KUBOTA, Kyushu University (kubot@agr.kyushu-u.ac.jp)

1. Introduction

In July 2003, over 50 people suffered from some tragic landslide disasters induced by

the heavy rainfall in Kyushu district, Japan.

One of them is a debris flow from shallow landslides on granite slopes on July 19 in

Dazaifu (Fukuoka prefecture), following large scale
Minamata's debris flow that was also from a deep landslide
on the andesite-tuffbreccia slope in Minamata (Kumamoto
prefecture) on July 20, the days in row (Photo.1~6).

They have distinctive characteristics in terms of
(1) their source (directly running down from landslides),
(2) their small equivalent friction coefficient "Mf" (values
between 0.170 and 0.250) which caused many causalities at
downstream area,
(3) they brought a lot of organic debris (drift woods) that
caused the heavy impact to the houses and buildings

downstream,

(Fig.1).

2. Geology (North to south)

1) Granite ---- Debris flows and slope failures in Dazaifu area,

Fukuoka (19 July 2003).
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Photo. 1 Hita, Oita

(4) the peculiar meteorological condition of

frontogenesis ~ with  vapor
convergence on the stationary
front and around a typhoon in
far south that drive the heavy
precipitation (above 90mm/hr,
total 400mm/3days) at the

Photo.2 The debris flow in Dazaifu | end of the rainy season

Photo.3 The source of the

debris flows in Dazaifu




2) Quaternary Volcanic material (Scoria) ---- The slope failure in Hita area, Oita (1 July

'03).

3) Mesozoic Shale, Sandstone ---- debris flows at Tsurumi, Oita ( 28 November '03)

4)Andesite, Tuftbreccia,---- Debris flows at Minamata, Kumamoto (20 July '03).

3. Topology and other features (in typical cases)
3.1 Hita, Oita

1) Scale: width 56m, length 30m, maximum depth 7.0m, volume approximately

7000m> .

2) Slope gradient: approximately 10° at the slope failure, and 4.5° at running

section of the debris.

3) Travel distance "L" and equivalent friction angle "Mf:

Here, Mf is defined as Mf = H/L" (H: relative height between the toe of debris flow
deposition and the top of source area i.e. the top of failure or torrent) L= 100m,

Photo.4 The debris flow occurred in || Photo.5 The debris flow that

Hogawachi, Minamata, Kumamoto struck the Hogawachi community

Photo.6 The landslide
that supplied the debris flow

Mf=0.170 or 0.175 (smaller than expected Mf judged from its body mass).
4) Mechanism: Movement of the unstable embankment soil (permeability k = 5.8 X

10%cm/s)over the scoria (low k =3.1 X 10%cm/s), and concentration of grand water.

3.2 Dazaifu

1) Scale: the source failure has width of 36m. length 90m, maximum depth 1.5m.

2) Slope gradient: approximately 32~34° at the slope failure, and 26° at

running section on the torrent.

3) "L" and "Mf": L=1.0km, Mf=0.217~0.357 for 8 debris flows.(Comparable with
typical values for debris flows such as Hiroshima disaster '99 ; 0.150~0.350).
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4) Mechanism: mass movements from collapses on the unstable granite sand slopes
(k=2 X 10* ~ 6 X 10°cm/s) with high pore water
pressure.

3.3 Minamata

1) Scale: the source failure has width of 80~100m.
length 200m, maximum depth 10m, volume

approximately 9~10 X 10*m’.

2) Slope gradient: approximately 30° at the slope
failure, and 20° at running.

3) "L" and "Mf: L=1.6km, M{=0.240~0.250.

4) Mechanism: mass movements from collapses on the Fig.1 The meteorological condition

unstable slopes by concentration of grand water.
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4. Return period (Tr) of the debris flows
With the assumption of self-organized criticality

(SOQ), return period "Tr" may follow the power low; Tr = 000670MF ™ \‘
Tr=E8 Mf ™" (&=6.70X107, n =5.94). 0 °

Since 1/Mf has a obvious correlation with landslide

Tr (years)
N 'S
o o
S

0 0.1 0.2 03 04

mass, Tr has a relation with the mass. Hence, it may
form SOC (Bak et.al. 1988). The formula was obtained
with the data of Dazaifu(Tr=30), Hiroshima(Tr=54) and others. Compare with

Colorado's case (Coe et.al. 2002), Dazaifu has almost 20 times smaller Tr that means

Fig.2 Relation of Mf and Tr

higher susceptibility of debris flows.
References: 1) Bak, P. et.al. (1988): Self-organized criticality, Phys. Rev. A38, 364-374.

2) Coe, J. A. et.al.(2002): Debris Flows along the Interstate 70 Corridor, USGS Open-File Report 02-398. 4 -7.
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