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Rockslide and debris flow at Mochiyamadani, Miyagawa River, Mie Prefecture induced
by heavy rain of the Typhoon No.1112
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Validation of landslides caused by Typhoon No. 12, 2011 using Normalized Soil Water

Index in the Kii Peninsula, Japan

oo00 ™ oo0oos8
SAITO, Hitoshi*, Hiroshi MATSUYAMA?

0000 O000000000000,?2000000000000,%000000000000
LCenter for Spatial Information Science, The University of Told@SPS Research FellodDepartment of Geography, Tokyo
Metropolitan University

20110 800000 9Y00IOOO0O0DOOO00DOOO0O0bOOOOO0OD 1200000000 O0ODODODOODOOOODO
oooooooo0oooDOoo0oooDooO0ooDOOooO0oOoDbOOo0ooDObOOoOoooDOOoOOO0AMeDASOOO
000072000000 16522mnmIO001976000000000000000000O00DOO0OO0OD201000O
uobooboooboooboobooboobooboobooboobooobooobooobooooboOoooOoooaoon
ooooopoooooOooopooo0oOoO0obD 120000oo000ooooooO001I0DOoo0ooooOooDogooon
0000000000000 00000000000O Saito etal. (2010, SOLAY 00 00O Normalized Soil Water Index
(NSwhHOOoOoOoOoOooo0O00o0o0ooo0O0000ooooO0oooooNsSwIOODODO0oooooooooo20010
ooooooooooobO1o0boo0oooooooDOooooDOO0ONSWIsEIDOOOOO0oDoOoOOoooD 1000
O0000O0O0o00oDoOOoooDbDoboOoOoooDz0OoNSWwWIDDOOOOOOOoooO0O0ooooOoOooooon

00000 12000000000000000001000000O0O0OOO0O0O0O0O0O0O00OOOOODOODOOOO
00000000000000D00000000 10000000000000 WilcoxonDOOOOODOOOOOOO
cooooo0oooooo0ooooOooDooooDoOooooOoOooooNSWIODOOOOoDoOOoOoooDoooo
OooooONswiOODOOOOOOOoOooooooOooooooooooooooboo0ogooooooboboobooooo
OO000ONSWIOOOOOWilcoxonD O OOOOOOOO 1000000000000 0000OCOOOOODOOOOO
Oo0o0o0oO00o0o0oooooooooooooooOOOoO1000000O0OOOO0O0O0O0OOOOOONSWwIOO
goooooooobobobooooooooobobooboooboooooDobobooboobooDoboboboooo
gbooooboobooobooboboooooboooobobobooboooboOoboooon

OoooD:0000,2011000 120,0000,NSwWIL,.O0000,00 10000

Keywords: Landslide, Typhoon No. 12, 2011, Kii Peninsula, NSWI, Cumulative event rainfall, Maximum hourly rainfall inten-
sity

1/1



Japan Geoscience Union Meeting 2012 2 ) ‘r
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]agé;gime

Union

HDS25-03 0 0:102B 00:50 200 14:15-14:30

000ooo0ogo _ _
Deep catastrophic landslide occurrence and heavy rainfalls
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Deep catastrophic landslide triggered serious damages. So, early-warning systems, as well as construction of countermeasul
for deep catastrophic landslide are important tools for disaster risk reduction. For development early-warning systems, it i
important to clarify a critical rainfall amounts for deep catastrophic landslide occurrence. We analyses characteristics of recer
deep catastrophic landslide triggered rainfalls. Using AMeDAS dataset, we showed that the number of rainfall exceeded 60t
mm/48 h was around 250 in Japan.
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Deep catastrophic landsides have triggered large-scale debris flows that have had serious impacts on humans. Therefore, i
important to predict the run-out process of debris flows and to identify debris flow hazard areas. However, previous studies hav
shown that the commonly used debris flow numerical simulation models may not be applicable for debris flow triggered by deer
catastrophic landslide.

Most models used to describe run-out process of stony debris flows assume that they consist of solid and fluid phases. Sor
researchers have suggested that the motion of fine sediment in large-scale debris flows is similar to that of the interstitial wate
which means the fine sediment in large-scale debris flows might be considered to fluid phase rather than solid phase.

In this study, we tested the hypothesis for behaviors of fine sediment and developed a technique for simulation of deep cata
trophic landslide-triggered debris flows. We developed new methods to evaluate key parameters to simulate deep catastropt
landslide-triggered debris flows, such as sediment concentration, fluid density, and representative particle diameter and modifie
the continuity equation for sediment.

To test our model, we conducted detailed field surveys of the past debris flows triggered by deep catastrophic landslides b
using topographic data from LiDAR imagery, porosity measurements of soil and weathered bedrock and the grain size distribu
tions of the debris flow sediments.

Using these new data and methods, we conducted numerical simulations of five recent debris flows occurred in Japan in th
unified method which we developed. Although the volume of these landslides and travel distances of these debris flows wer
various, their simulated results reproduced well the observed erosional and depositional patterns if when the concept of fine sec
ment behaving like fluids was included in the numerical simulation. It showed that the proposed method for debris flow numerical
simulation in this study could be applied to predict run-out process of deep catastrophic landslide-triggered debris flow.
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Age determination of Dondokosawa Debris Avalanche Deposits in Southern Japanes

Alps using dendro wiggle matching
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Distribution of Landslides Induced by Two Large-scale Earthquakes in 2011, in lwaki
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Iwaki City located in the coastal area of Fukushima Prefecture experienced two large-scale earthquakes, the M9.0 Tohok
earthquake on March 11 and the M7.0 aftershock on April 11, 2011. In terms of the Japanese earthquake scale, both earthqual
experienced in this area registered in the lower 6 level. These earthquakes caused many landslides. We made a landslide dis
bution map using aerial photographs and Google Earth images and on the basis of the interpretation of these images using fie
survey data and clarify the characteristics of the landslide distribution.

The results of our study are summarized here.

1) The landslides can be classified into two types, namely, slide type and slope-failure type. The number of slide-type anc
slope-failure-type landslides are 52 and 1143, respectively.

2) The number of landslides induced by the April 11 aftershock alone accounts for 70% of all landslides.

3) The two surface active faults that caused the April 11 aftershock appeared on the western part of Iwaki City. The distributior
of landslides was relatively concentrated around these faults.

4) Most of the slide-type landslides were triggered by the April 11 earthquake. These slides broke out at the convex slope. Thi
is the characteristic difference between slide-type and rain-caused landslides.
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Subsurface fracture of sackung features quantified with electrical resistivity tomography
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NISHII, Ryoko'*, IKEDA Atsushit

loooo
LUniversity of Tsukuba

Deep landslides often occur in mountain slopes which have sackung features resulting from deep-seated gravitational sloy
deformation. This study addressed the visualization of the internal structure below sackung features using electrical resistivit
tomography, to evaluate development of shear zones below sackung features. From August to October 2012, two-dimension
DC resistivity surveys were performed on 12 sackung features consisting of sedimentary rocks which were located above 2600 |
a.s.l. in the Japanese Alps (Mt. Chogatake, Mt. Ainodake, Mt. Senmaidake, Mt. Kamikouchi and Hyakkendaira). The setting of
the electrodes followed the Wenner array, which was a 46.5 m long profile roughly perpendicular to the focused sackung featur
in each line. Computed DC resistivity value ranged from 1 kohmm to 128 kohmm. Some sackung features had a subsurfac
layer of relatively low resistivity probably resulting from fractured and weathered rock mass. These layers were distributed at
the position of shear zones inferred from the geological structure and topographical feature. Such a consistency suggests tt
the layers of lower resistivity correspond with the shear zones below sackung features. In contrast, the tomographical image
of the other sackung features showed no distinct difference in resistivity following the feature. Difference in resistivity between
sackung features is supposed to reflect development of shear zones.
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Study of the infiltration characteristic of the rain to the slope for slope stability evaluation
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The effect of subsurface hydrology on shear destruction of a sandy slope
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To improve the accuracy of predictions of shallow landslide timing induced by rainfall, we focused on the mechanism of
subsurface hydrology at an artificial sandy slope of 32? that was 9 m long, 1 m wide, and 0.7 m deep. We measured por
water pressures and volumetric water content occurring prior to shallow landslides in a flume experiment using the artificial
slope with rainfall intensities of 80 mm/h. In addition, we evaluated changes in the internal stresses in the slope up to shallow
landslide initiation (i.e., effective soil weight, apparent soil cohesion, and seepage force under saturated and unsaturated s
water condition). Then, based on the local safety factors in the landslide body obtained by the internal stresses, we tried t
get quantitative information on the effect of the hydrological process on soil displacement and subsequent shallow landslide
initiation.

We found that:

1) The timing of the directional change in subsurface flow to parallel the slope in the deep part of landslide body coincided
closely with onset of soil displacement.

2) Changes in the local safety factors in the landslide body showed that the expansion of instable area at the up part of th
landslide body resulted mainly from the appearance of buoyancy and subsequent decline of the apparent soil cohesion.

3) Changes in the local safety factors prior to the shallow landslide initiation showed that the down part of the landslide body
had been holding the instable upslope.

4) Excess shear stress in the up part of landslide body, attributed to the changes in direction and magnitude of saturate
and unsaturated subsurface flows, caused both the sudden increase in shear stress in the down part of the landslide body
subsequent whole slope instability, and simultaneously the shallow landslide was induced.

5) Seepage force was more important factor to cause the shallow landslide than the effect of buoyancy and consequent chang
in the effective weight of soils. This implies that the changes in local safety factors combining the seepage force under saturate
and unsaturated conditions provided the accuracy to predict the timing of shallow landslide initiation.

Therefore, the seepage force controlled by changes in direction and magnitude of saturated and unsaturated subsurface flo
in slopes can be the important parameter of soil displacement and shallow landslide initiation.
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