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Based on GPS technology, this study monitored the movement of the landslide that impacted Taiwan’s Formosa Freeway. Tw
monitoring systems and two data-processing software programs were employed. Auxiliary data were obtained from the GPS
raingauges, inclinometers, and water table meters for landslide analysis. The goal of multi-sensor monitoring was to construc
an automatic early warning system for driver safety. Analytical results indicate that the landslide moved on average 1 cm/montt
in the southeast direction; that is, it moved slowly toward the Formosa Freeway, thereby posing a potential safety hazard fo
drivers. The positioning precision of the multi-antenna GPS (0.18, 0.25, and 0.57 cm in the north, east and vertical directions
respectively) was better than that of static relative positioning (0.29, 0.44 and 1.01 cm) and that of e-GPS technology (1.69, 1.3
and 2.45 cm).
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A Possible Slope Failure monitored by GPS Ranging in Tamagusuku Village, Southerr

Region of Okinawa Island
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Fluctuations in pore-water pressures triggered by earthquakes at the Busuno landslide
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Extremely rapid debris slide - debris flows induced by extreme rainfall on Aso volcano

caldera slope in July 2012
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An extreme rainfall affected Kyusuh Island of western Japan in July and induced hundreds of fluidized landslides claiming tens
of casualties. Especially on the Aso volcano caldera cliff, a number of extremely rapid debris slide ? debris flows were inducec
and affected the downslope communities. Measured trigger precipitation was recorded by the nearby ground-based station of tl
AMeDAS network (Automated Meteorological Data Acquisition System) as about 80 mm/h for consecutive 4 hours. Analysis of
Radar Rain-gauge Analyzed Precipitation operated by the Japan Meteorological Agency showed landslide affected area almc
coincided with the ones of heavier precipitation. Most of the landslides were initiated on the boundary of strongly weathered
soils, which used to be new volcanic accretion materials. Outstanding features of these landslides are: (1) This area had be
affected by similar heavy rainfall decades ago, however, again a number of landslides took place in the nearby past scars; (
Many of the soil slide bodies are shallow less than 5 meters deep and possibly immediately transformed into debris flows or mu
flows and traveled long distance to reach the downslope communities; (3) Visual observation of the sources showed the high po
sibility that some of the slides were apparently induced by liquefaction. Similar cases were reported of past 2 landslide disastel
in Japan. This strongly suggests that excessive rainfall can trigger numerous mud flows of unexpected reach. We conducted clc
field study at a typical soil slide - mud flow site. It originally initiated as debris or soil slide on a thin steep bedding plane of about
34 degrees consisting of coarser accretion materials. Needle penetration test showed comparatively weaker strength in the lay
Itis underlain by a layer of finer materials. Such a higher permeability contrast could contribute to higher susceptibility of excess
pore pressure generation. We took soil samples from the vicinity of sliding surface and conducted pore-pressure-controlled rin
shear test. We increased pore pressure at constant rate

until failure after applying normal/shear stresses of certain ratio representing the steepness of the sliding surface for the no
mally consolidated (of 100 kPa) specimen prepared by disturbed samples. Immediately after failure took place, we observe
quick and large drop of shear resistance in a few seconds. Although the applied normal stress of this test is larger than the actt
one, this implied strongly the occurrence of the sliding surface liquefaction. The resultant shear resistance was so small and
can explain the mechanism of those long run-out and low apparent friction angle of those landslides.
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Investigation of landslides on inner slope of Mt.Aso caldera triggered by heavy rainfall in
Northern Kyushu in July 2012
Investigation of landslides on inner slope of Mt.Aso caldera triggered by heavy rainfall in
Northern Kyushu in July 2012
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Mt. Aso caldera is one of the largest calderas in the world. It is also known for typhoons and heavy rainfall during the rainy
season. These relatively annual events have triggered shallow landslides and debris flows, which have caused severe casualt
destroyed properties and displaced local city dwellers. From July 11 to 14, 2012, an intensive rain fell on the Northern Kyushu
during rainy season. a value higher than the highest local precipitation recorded in the last decade. This high precipitatiol
triggered shallow landslides, especially around the rim of the caldera, which affected many villages and local settlers. Detailec
field investigation was conducted to study the motion mechanism of shallow slope failures triggered by the heavy rainfall. A
representative site, which is located in Ichinomiya, Aso-gun, Kumamoto Prefecture was selected for this study. Several fielc
geotechnical tests were carried out in the landslide site. Portable cone penetration tests were conducted to evaluate the nat
and degree of consolidation of the sediments which are mainly composed of tephra and pyroclastics; in-situ permeability test
were conducted with variations in depth of hand-drilled bore holes so as to measure rainfall infiltration rate. Representative soi
samples were collected from different layers of the main scarp for particle size distribution analysis, shear strength tests, an
other laboratory soil strength analyses. Results obtained from detailed field and laboratory investigations carried out in the are
show that the main factors contributing to the occurrence of shallow landslides and debris flows are incessant rainfall, surficia
drainage and runoffs, topography, geologic and soil strength properties. These factors are enhanced by the interplay betwe
the steep wall of the caldera (over 30 degrees) and high precipitation coupled with high number of irregular cracks that acts a
conduits for easy infiltration to subsurface drainage system. Another process that could have affected the slope stability coul
be from steady undercutting of the slope toe by strong surface floods, which overtime reduces the shear strength of the mater
leading to shallow sliding failure.
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Study on characteristics of ground vibration during times of flooding in mountainous

rivers
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Simulations of seismic signals induced by landslides by numerical coupling of PFC and

FLAC
Simulations of seismic signals induced by landslides by numerical coupling of PFC and
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We developed a two-dimensional numerical coupling approach using the Particle Flow Code (PFC) and Fast Lagrangian Anal
ysis of Continua (FLAC) code to simulate the flow process of landslides and rock avalanches. We used the Xiaolin rock avalanch
as a case study. The sliding of the rock fragments was simulated by PFC. When the rock fragments impact on the top boundary
FLAC, forces and displacements of the boundary grids will be transmitted between the two codes. We assigned monitoring loce
tions in the coupled numerical model to record the seismic signals induced by the simulated rock avalanche. The time-frequenc
spectrograms of the seismic signals were analyzed using Hilbert-Huang transform (HHT) for examining the seismic character
istics. The simulated results were compared with the seismic signals recorded during the landslide from a broadband seism
station, SGSB, which is 11.4 km away from the Xiaolin landslide site.

00000: PFC, FLAC, HHT, Xiaolin, landslide
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Variations of topographic feature of a Major Typhoon
Variations of topographic feature of a Major Typhoon
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In August 2009, in Taiwan, Typhoon Morakot with a maximum rainfall of over 2,900 mm, induced over 23,000 landslides
in mountainous area throughout southern Taiwan. One large scale deep-seated landslide, the Hsiaolin landslide, with an ar
of about 250 ha, buried the entire village causing 397 casualties, the disappearance of 53 people, and the destruction of ov
100 houses (Lin et al., 2011; Tsou et al., 2011). The LiDAR-derived 2m resolution DEMs before and after Typhoon Morakot
was utilized in this study to perform the relation between slope and contributing area. Montgomery and Foufoula-Georgiou
(1993) suggested a partitioning of the landscape into drainage and slope regimes that include hillslopes (Region A), unchannelc
valleys (Region B), debris flow-dominated channels (Region C), and alluvial channels (Region D). The comparison of slope-
area relationship of Hsiaolin village before and after Typhoon Morakot indicates, ho matter pre or post typhoon, the slope?are.
figure shows four regions with different scaling responses. However, there are remarkable for the significantly variation of
scaling pattern in slope-area diagram after the deep-seated landslide. Sediment mass produced by deep-seated landslide v
approximately 2.7x107 m3 (Wu et al., 2011) depleted from hillslope, nearly 90m deepest failure depth resulted in outward extenc
of upstream catchment boundary. Huge amount of sediment mass was transported downward also formed significant depositit
in debris flow channel and alluvial channel, respectively. These phenomenon also reflects in slope-area graph, contributing are
at parting between Region | and Region Il migrate from 20 m2 to 50 m2, that means hillslope length become longer due to
outward development of upstream catchment boundary. The local slope in debris flow channel (Region C) and alluvial channe
(Region D) both become gentler after this catastrophic landslide. The analysis only after an intense event, really represent
strategic tool for a directly quantification of the processes that affected and significantly changed the earth surface.
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Visualization of precursory features of Typhoon-induced Shiaolin landslide by ALOS
pan-sharpened stereoscopic imagery
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Precursory topographic features of gravitational slope deformation may provide a clue in predicting potential sites of catas
trophic landslides. Visual photo-interpretation of high-resolution images such as optical satellite imagery and aerial photograph
together with field survey remains the most used method to recognize the precursory topographic features and locate gravit
tional slope deformation. Here, we utilized ALOS pan-sharpened stereoscopic imagery of anaglyph to recognize the precursotr
topographic features before Typhoon Morakot-induced catastrophic Shiaolin landslide in southern Taiwan on 9 August 2009
Developed by the coauthors, Ryuzo Yokoyama and Michio Sirasawa, the ALOS pan-sharpened stereoscopic imagery is ge
erated from the data of PRISM (a panchromatic stereo mapping sensor of 2.5 m resolution) and AVNIR-2 (a visible and neal
infrared sensor of 10 m resolution). We compared it with underlying geological structure that was exposed by the catastrophi
landslide and was investigated after the event. The results indicate that the source area had the precursory topographic featur
irregularly shaped bulges and depressions in many locations, suggesting the slope had been gravitational deformed beforeha
At least four of the locations were confirmed that the precursory topographic features were related to gravitationally deformec
beds of alternating beds of sandstone and shale on a dip slope. The deformed beds were buckled and result in undulating bed:
asymmetrical folds near the exposed ground surface. Consequently, the precursory topographic features might reflect the interr
geological structures of the deformed slope. Besides, several slopes near the Shiaolin landslide site also appear as gravitatiol
deformed slopes and can be characterized as potential sites of large and catastrophic landslides.

goOoOoD:ALOSOCOO0OO00DOOOO0ODOO,00DO000,0000000,000O
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Experimental examinations of the soil-water characteristics of a loess soil, China
Experimental examinations of the soil-water characteristics of a loess soil, China
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In Northwest of China, many loess landslides have occurred without obvious triggering factors (i.e., rainfall, earthquake,
etc). These landslides have loess that is desiccated from the ground surface to a considerable depth, and pore-water pressur
shallow depths is generally negative with respect to atmospheric pressure. To understand and analyze the pore-water press
distribution of these slopes and then provide evidence for their stability analysis subjected to matric suction, it is essential tc
study soil-water characteristics. Furthermore, the soil-water characteristic curve (SWCC), representing the relationship betwee
volumetric water content and matric suction, has been developed to interpret and predict the mechanical behaviors of unsaturat
slopes. In this study, A set of experimental trials were carried out to examine the influences of initial dry density, moulding
water content and particle size fraction upon the soil-water characteristics of loess soil in Northwestern China. The experimente
results were obtained by using a conventional volumetric pressure-plate extractor. The results indicated that volumetric wate
content had a monotone-decreasing nonlinear relationship with matric suction for all loess specimens. However, the dry densil
had considerable influence on soil-water characteristics. When the dry density increases, the air-entry value increases and rate
desorption decreases. Moreover, by comparing the soil-water characteristics of the specimens that have the same dry density
were compacted at different initial water contents, it was found that the initial moulding water content could affect soil structure
(aggregation) significantly. Higher initial water content specimens had a higher air-entry value and a lower rate of desorption. The
specimens with different particle size fractions appeared to exhibit distinct soil-water characteristics. A coarse-grained specime
had a lower air-entry value and higher rate of desorption compared with a fine-grained specimen.

000 00: loess landslide, soil-water characteristic, dry density, water content, particle size fraction
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PROMPT REPORT OF NATURAL DAM FORMED IN THE WAY ELA RIVER, AM-

BON, INDONESIA
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On July 13, 2012, a huge natural dam was formed by the large scale landslide in the Way Ela River, Ambon, Maluku, Indone-
sia. Its height is about 150 meter. It still remains and its water level keeps high. In the downstream of the natural dam, there
is a village with populations of 5,000, which is exposed to the catastrophe in case of the collapse of the natural dam. In orde
to prevent the damage from collapse of natural dam, Indonesian government has been promoting the countermeasures suct
constructing a spillway, and establishing the early warning system. We have investigated the site of the Way Ela River three time
and collected information about the natural dam. Here, we promptly report the interim results about the natural dam based on th
information obtained so far.

Keywords: natural dam, Indonesia, landslide
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Rapid weathering and erosion mechanisms of mudstone in a badland under the humi
subtropical climate: A case study in a
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Communication cables, which cross the oceans between continents all over the world, are sometimes damaged due to t
occurrence and motion of submarine landslides, causing interruption of data transmission, and even of international commun
cations. When cable failure occurs, the economic loss is vast for cable restoration coupled with temporary or permanent breac
in information transmission. Submarine landslides are usually triggered by many factors which include rapid sedimentation
retrogressive failure, earthquake and tectonic activity, gas hydrate dissociation and wave loading. These activities cause seve
damage to transocean fibre optic cables. Direct observation of this phenomenon is still not enough because these events oci
deep beneath the sea surface, and direct observation of submarine landslide would be extremely expensive and difficult because
its unpredictability. Many features of submarine landslides and the damage they cause to communication cables are unclear. T
aim of this study is to use experimental approach to analyze and understand the motion mechanism of submarine landslides a
its effect on communication cables. Our interest in submarine landslides lies in disaster mitigation of communication cables. Ar
experimental apparatus to study submarine landslides was developed for this purpose. The apparatus consists of a wheel-sha
hollow disc of height 1.8m, an axle shaft at the center and a trough with a width of 0.4m at the inner circumference. Submarine
landslides is simulated by using silica sand-water mixture in the lower part of the trough as the wheel rotates in a anticlockwise
direction on the axle shaft with silica sand-water mixture in the same direction of motion, all controlled by a speedometer. Us-
ing this apparatus, with silica sand no.7-and no.8-water mixtures for these experiments, normal stress, shear stress, pore wa
pressure on the bottom of the apparatus and impact force on a communication cable model were measured using high definiti
transducers, sensors and data loggers. Experiments were carried out considering four factors: (1) the effect of motion velocity
submarine landslides; (2) the effect of submarine landslide volume; (3) Material composition of submarine landslides; and (4)
the effect of different cable diameters. From data obtained from series of experiments, the friction angle of submarine landslide
and impact force on a communication cable was obtained. In addition, small plastic balls which have specific gravity similar
to silica sands were used as tracers to observe the characteristic bulk movement of soil masses during the experiments; rest
obtained were compared with the friction angle and impact force on a cable. Result obtained from the experiments show that fol
critical values of velocities and five stages of soil mass flow evolution conditions exist in these experiments. Impact force on the
communication cable model is high for submarine landslides with low motion velocity, but decreases until the velocity gets to a
critical value where liquefaction occurs, and subsequently increases in a linear fashion with velocity. On the other hand, friction
coefficient is positively correlated with velocity of soil mass, but shows different tendency before and after the critical value of
velocity. Also, large diameter cables are subjected to high impact forces. When the diameter of the cable is increased by 10%
the impact force also increases by 50%. The experiment with setting height of 20mm showed the high impact force. Conversely
experiments with higher setting height (40mm and 80mm) showed low impact force. This may be due to the influence of different
relative densities of submarine landslide sediments. Although it is difficult to simulate the flow conditions which occur in deep
water, we hope the test results provide some hints for communication cable design and cable positioning in the ocean.
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