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Critical soil depth (m)
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Ao 757270 Richards Equation
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g:flax t:time «a:slopeangle
. pressure head
@ : volumetric water content

K : hydraulic conductivity

BEF0IRRE « S0B—RIT\DI =TT D.

Modified from Iverson (2000 WRR 36: 1897-1910)
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Where,

- ol

D=4D,cos’a t =tD/z? T =TD/z?

y . pressure head v o - initial pressure head
t :time l, :
Dy: hydraulic diffusivity K

Rainfall intensity
hydraulic conductivity
& : slope angle T :rainfall duration

Z . depth 2%
After Iverson (2000) WRR 36: 1897-1910.
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LLandslide list with known timing by seismic records

LongE  LatN Landslide timing 2 all befor MZIZZ MENE)>TY

landslide (mm)

dslide ID

135.735 34.112 2011/9/3 18:30 900 B ClY\d, ~3 days
135.770 34.140 2011/9/3 18:46 778 *
136.251 34.298 2011/9/3 20:30 785 _ _ _
135.701 34.066 2011/9/4 00:40 843
135.599 34.136 2011/9/4 02:00 735 Trlggermg ralnfa”
136.039 34.353 2011/9/4 02:13 1032 * — |
135.925 34.299 2011/9/4 06:54 1358 * > Tota ramfa
135.656 33.998 2011/9/4 07:06 1035 * .
135.741 34.154 2011/9/4 08:06 1351 * Timing of deep-seated
135.630 33718 2011/9/4 08:30 1253 landslide occurrence 1800
i-B 135.369 33.856 2011/9/4 08:30 952
135.756 33.920 2011/9/4 09:02 1055 -1600
135.647 34.064 2011/9/4 09:45 844
Kitamata 135.773 34.121 2011/9/4 10:10 982 -1400
Nagatono 135.696 34.015 2011/9/4 10:45 1058 1200
Tsubonouchi-C  135.677 34.118 2011/9/4 13:30 936
Akatani 135.730 34.042 2011/9/4 16:22 1078 —— 1000
Ootaki 135.786 34.066 2011/9/4 17:25 786 800
* Seismic record available 120 -
g 600
=100 - 400
e
> 80 - e 200
= —— - L 0
& 60 -
£
"g 40
©
D: 20 h A A } r ril
il
0 | = o B ad i A s

Cumulative rainfall (mm)
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12,800 - 3,000
o |E33,000 - 3,200
o Sansles | 731200 - 3,400
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o AMeDAS |7 3,600 - 3,800
554 3,800 - 4,000
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|3 600 - 650
. E%ﬂsmes [ 650 - 700
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0 10 20km

33°30'N
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Rainfall anomaly
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Rainfall anomaly pattern
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FEHREL1%F& (Terrestrial Cosmogenic Nuclides)
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Geology: Granite; Granodiorite
Climate: 5-15°C; 800-8000 mm/a

Altitude: 100-3000 m
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Distribution of granitoid rocks in Japan

Modified from Geological Survey of Japan (1996) 44
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(cf. Matsuzaki et al., 2007, Nucl. Instr. Meth. B 259, 36-40.)



Results: validation at Ashima river watershed (12 km?)
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