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Rainfall induced rockslides with landslide dam at the course of Miyagawa River, Mie Pre-
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Observing topographical displacement of the slope and distributing real-time hazard in:
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Effect of global warming on the hazard of sediment-related disasters in snowy regions o

Japan

o0 oo »,o0000 2
Sumio Matsuurs, Takashi Okamotb

l000000000,20000000000
LDPRI, 2FFPRI

The area along the Sea of Japan is known as one of the world’s heavy snowfall regions, and is likely to be affected by globa
warming because of the low latitude of the Warm Temperate Zone. The changing snow environment is likely to affect the hazarc
of sediment-related disasters such as slush flows and meltwater-induced landslides. Therefore, we examined the effect of glok
warming on the hazard of sediment-related disasters in the snowy regions of Japan.

To clarify the mechanism of sediment-related disasters and evaluate their hazard, the water reaching the ground surface (MI
should be observed throughout the year. We conducted perennial field observation of MR using lysimeters, not only during the
non-snow cover season but also during the snow cover season in a mid-land area where sediment-related disasters such as Iz
slides occur frequently. The results of observations showed that the timing and intensity of MR vary depending on the large
deviations in the seasonal snowpack environment.

In comparison with the heavy snow season and the light snow season, a high intensity of MR was observed at the beginnin
of snow cover and during the snow-melting period, and a large quantity of MR was recorded almost every day just before the
snowpack disappeared. In the case of the light snow season, the snow accumulation was thin even in the coldest season of Jant
or February. MR was observed intermittently throughout the snow-cover period and a large MR of 60?70 wamdecorded
even in mid-winter.

Global warming will not bring a light snow environment but will lead to larger oscillations between heavy and light snow
environments compared with at present. Therefore, in a heavy snow season, huge amounts of accumulated snow will remain t
April and May when the air temperature and solar radiation increase rapidly, resulting in a higher hazard of sediment-relatec
disasters with a longer time delay than usual. In a light snow season, MR will be observed in mid-winter in January and Februarn
due to the substitution of rainfall for snowfall and intense snowmelting, resulting in a high hazard of sediment-related disasters
during this period. Therefore, the hazard of sediment-related disasters is likely to vary greatly as a result of global warming.

The regime of rain on snowpack and meltwater generated on the snow surface change during the infiltration processes of snc
accumulation. If it rains with high intensity and short duration on snowpack, a regime of water from the bottom of the snowpack
is transformed into low intensity and longer duration due to the buffering function of the snow. Therefore, the rainwater reaches
the ground surface in a similar form of rainfall as when there is little snow accumulation.

The intensity and duration of MR affect the quantity of water infiltrating the ground. MR with moderate intensity but longer
duration could infiltrate the deeper underground with larger amount of water and generate excess pore pressure resulting in dee
seated landslides. On the other hand, MR with short duration but high intensity may cause shallow landslides and debris flow:
Therefore, the type and form of sediment-related disasters are expected to change since the precipitation and snow environme
will fluctuate heavily as a result of global warming.
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Slope destabilization induced by river rejuvenation in Shihmen reservoir watershed, north

ern Taiwan
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Steep incised landscape of Shihmen reservoir watershed was sculpted by rapid uplift and erosion in a tectonically active settir
in northern Taiwan, where geomorphic features such as knickpoints, terraces, slope breaks and paleosurfaces are developed.
conduct field investigation and analyses of a 12-m DEM to study the distribution of the geomorphic features and to integrate slop
development, gravitational deformation, and landslide occurrence for the purpose of making hazard zonation map of landslides

The Dahan River has three major tributaries, which have four or five major knickpoints each, and one knickpoint along one
major tributary can be correlated to a knickpoint along another major tributary. This is indicative that knickpoints propagated up-
stream along the major tributaries. The minor tributaries of the major tributaries also have knickpoints, which could be correlatec
to each other and to the knickpoints along the major tributaries. This again supports an idea that knickpoints propagated upstrea
along these tributaries. Corresponding to these knickpoints, there are two groups of convex slope breaks, higher and lower sloj
breaks. The higher slope breaks bound a paleosurface, which is widely developed in higher elevations in the watershed; tt
formation and retreat of this group of slope breaks accompanied many large landslides, particularly on the outfacing slopes. Th
lower slope breaks appear to grade to the terraces traced several tens to a few hundred meters above trunk channels and m
tributaries associated with the most recent base-level lowering; many shallow landslides have occurred below these lower sloy
breaks.
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The role of mass rock creep on surface shape revealed by LIDAR.
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Chigira, M. and Kiho, K. (1994): Deep-seated rockslide-avalanches preceeded by mass rock creep of sedimentary rocks in tt
Akaishi Mountains, central Japan. Engineering Geology, 38, 221-230.
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Result of boring, electrical resistivity and some surveys in the landslide area detected b
SAR interferometry
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Deformation process estimate of a remobilized landslide based on IT Ground Tiltmetel

observation and displacement vector
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Numerical Analysis for Permeability of Clay on Natural Terrane
Numerical Analysis for Permeability of Clay on Natural Terrane

CHOI JungHag*, Byung-Gon Chak Katsuyuki Kawamur®, Yasuaki Ichikawa
JungHae CHOF, Byung-Gon Chalg Katsuyuki Kawamurg, Yasuaki Ichikawa

'KIGAM, 2Tokyo Institute of Technology Okayama University
I'KIGAM, 2Tokyo Institute of Technology Okayama University

A landslide on natural terrane is mainly occurred by rainfall, snowmelt, earthquakes and construction works. Especially, the
role of rainfall or snowmelt in slope stability is very important because it causes decreased in shear strength by reducing the sc
cohesion. As water content in soil increases, the shear strength in soil or other unconsolidated material usually decrease.

If clay exists in the weathered soil, the physical characteristics such as viscosity and permeability are generally different fror
the condition without the clay. In this case, changes of permeability or viscosity due to the rainfall or snowmelt are dependent or
the content of clay in soil. In order to calculate the permeability variation according to the content of clay in soil, many researchers
already investigated using laboratory experiments or in-situ tests in the field. However, it is difficult to determine the property of
the clay such as a viscosity because of its poor crystalline property. In order to solve this problem and to calculate permeabilit
of clay under various dry densities, we used molecular dynamic (MD) simulation to examine the viscosity of micro scale and
homogenization analysis (HA) method to expand micro material property to macro scale. In this research, we determined th
permeability of clay under various dry densities due to the rainfall or snowmelt conditions by using MD/HA method.

We determined the viscosity of micro scale material using the MD because the viscosity is heavily dependent on the amour
of interlayer water and it cannot be calculated by the experimental method. And then, in order to calculate the macro scale pe
meability of clay under each dry density condition we made a unit model using the result of MD analysis as input data. Finally,
macro scale permeability of clay was determined under various dry density conditions using the HA method. we also examine
the applicability of the method to the natural terrane including clay.

O 0 00 0O : Molecular Dynamics, Homogenization Analysis, Viscosity, Permeability, Clay
Keywords: Molecular Dynamics, Homogenization Analysis, Viscosity, Permeability, Clay
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The influence of hydrogeological condition on earthquake-induced rapid and long runou

landslides
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Evaluation of earthquake-induced landslide by using multivariate analysis
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Relationship between rock weathering and geological structures in the Dumre Besei lanc
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Dumre Besi landslide is one of the most active landslides along Mugling Narayanghat road section of Nepal Himalaya that
was initiated during the monsoon of 2003. The external trigger of this landslide is heavy rainfall, however geological structures
and rock weathering have played the key role in the formation of this landslide. The main lithology of the landslide zone is thinly
laminated light grey siltstone, grey sandstone (quartzite), bluish grey to white phyllite, black carbonaceous shell, and dolomite
A thrust fault passes through the center of the landslide, which has created a thick deposit of loose and weathered rock materi
and has developed very thick shattered zone, where weathering is very intense. The rocks in the landslide zone are divided in
5 zones according to the severity of weathering as none, slight, moderate, severe and complete based on field and laboratc
analysis.

Laboratory analysis suggested that the chemically weathered rocks are significantly rich in clay minerals. Formation mecha
nism of clay minerals was analyzed by various techniques as XRD, XRF and thin section analysis and it was found that mos
of the clay minerals are formed by weathering of rocks. The main clay minerals thus formed are chlorite, semectite and vermi:
culite. These clay minerals reduce the rock strength and also semectite has a swelling property when water is added into it. Tt
weathering and thrusting has created a thick zone of loose material that is rich in clay minerals, which flows as the debris in ever
monsoon season. Also, the slope angle, topography, rainfall and ground water are responsible for the formation of this landslids

goooo:oboo,obobo
Keywords: Landslide, Himalaya
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Study on the feature of the landslide using GPS monitoring and LIDAR DEM
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Characteristics of landslide hazard related to knick line distribution and premonitory phe-

nomena of landslide occurrence
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