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Critical Travel Distance of Blocks in Rockfall 
S. FUJIMORI1 ,    K. SUZUKI2 and T. SUZUKI2* 

1 Department of Civil Engineering, Chuo University, Tokyo 
2 Institute of Geosciences, Chuo University, Tokyo 

*takas@kc.chuo-u.ac.jp 
 
To predict a possible area affected by rockfall on the geomorphological basis, the 
morphometry and field works were performed in Japan to obtain the empirical 
relationships between the horizontal distance (L) and the relative height (H) from cliff 
(free face) top to talus margin.  The data were obtained for 182 sites where the talus 
deposits have not been removed away by fluvial and coastal processes, or where the 
talus is developed on flat surface such as terrace surface.  The distance L depends on 
the height H, but a ratio of L/H varies from 0.4 to 2.4 and tends to increase both with 
the increasing H and with the relative age of talus (t). The age t was substituted by the 
easily measurable parameters reflecting the duration of slope development at each 
site, i.e. θc, θt and Ht/H,  where θc and θt are mean angle of the cliff and that of the 
talus, respectively, and Ht is the relative height between talus top and talus margin. 
Thus, L is expressed as L = αHβ, where α= f (x), β= g (x) and x is θc or, θt or Ht/H, 
with the correlation coefficients higher than 0.9.  The critical travel distance (Lcrit) of 
an individual block moving in a form of rockfall on the cliff and talus higher than 1 
meter in H is expressed as Lcrit = 1.08H1.16. 
Key words: rockfall, talus, disaster prevention, morphometry, Japa 
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Spatial Distribution of Soil Water Repellency on Forested Slopes 
M. KOBAYASHI1*, T. TSURITA2, Y. ITO2. and M. KATO2 

1 Kyushu Research Center, Forestry and Forest Products Research Institute 
2 Forestry and Forest Products Research Institute 

*kbmasa@affrc.go.jp 
 
WDPT (Water Drop Penetration Time) tests were conducted to examine the spatial 
distribution of soil water repellency of two different types of forest, i.e., a plantation of 
coniferous tree and a secondary forest of deciduous trees. Under a dry condition, more 
than 70 percent of the samples from coniferous forest showed actual water repellency 
which was characterized by WDPT for field-moist samples. Water repellency was 
stronger around the ridge and weaker around the stream. Under a wet condition, actua l 
water repellency of surface soils disappeared throughout the slope. Potential water 
repellency characterized by WDPT for air- dried samples was stronger in the 
coniferous forest than in the deciduous forest. Difference in the quality of organic 
matter is thought to be the reason. In winter season, the degree of potential water 
repellency of the coniferous forest decreased at the lower part of the slope where the 
incl inat ion was  large  and the  th ickness  of  l i t ter  layer  was  smal l .  
Key words: Soil water repellency, Spatial distribution, Forest types 
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Topographic Effect on Rock Failure at Sea Cliff 
H. NAGATA 

Fu-Sui-Do Co. Ltd. 
nagatah@concerto.plala.or.jp 

 
Topographic effect of notch or overhang on stability of rock mass was examined.  At the 
sea cliff composed of Miocene hyaloclastites in the Shakotan Peninsula, Hokkaido, Japan, 
two types of rock failure are recognized.  The one is the failure caused by a crack 
propagated upward from the roof of notch, and the other is the failure of rock beam with a 
crack propagated downward from the top of cliff.  Depths of notches are two meters of 
the former, and over ten meters of the latter respectively.  Crack propagation analysis by 
the displacement discontinuity method based on the fracture mechanics indicated the 
possibility that a short initial flaw in rock started to propagate under the stress condition of 
cliff and rock properties.  Propagated crack from the roof of notch is longer than the one 
from the surface of vertical cliff without notch.  The analysis also demonstrated crack 
propagation downward in the case with the rock beam failure.  The finite element method 
showed the domain of tensile stress over the strength of rock at the top of the cliff.  Such 
results of numerical analysis were concordant with the observation.  Therefore, notch or 
overhang drives the cliff instable.  Difference of the failure type may be owed to cliff 
height and erosion rate of notch. 
Key words: rock failures, sea cliff, notch, fracture mechanics, numerical analysis 
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Observation of Suspended Sediment during Rain Events in the Valley-head Area 
of the Simosa Upland, Chiba Prefecture 

S. TAKEUCHI1*, Y. SAKURA2, A. SUZUKI2 and T. IKEDA2 
1Graduate School of Science and Technology, Chiba University 

2Faculty of Science, Chiba University 
*stake@earth2.s.chiba-u.ac.jp 

 
To estimate hydrogeomorphologic change in the valley head area, observations of 
sediment transport are required during rain events. In this study, such sediments are 
inorganic materials, which are transported by overland flow and subsurface flow from 
the watershed to the river. Transported sediments are resedimented due to velocity of 
river water, those grain diameter, shape, specific gravity and so on. Therefore, we can 
evaluate hydrogeomorphologic change from observations of fine suspended sediment, 
which is not influenced by the effect of resedimentation. As a result of observations 
in the valley-head area in the Simosa Upland, Chiba prefecture, Japan, most of fine 
suspended sediment are originated by the erosion of scarp from the edge of the small 
terrace in the valley bottom, which are various soil pipes with different diameter.        
Key words: suspended sediment, soil pipe, Simosa upland, small terrace 
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A Decadal Hydrologic Change and Debris Flow Occurrence at the 
Kamikamihori Gully, Mount Yakedake, Japan 

T. YAMAKOSHI1*, T. MIZUYAMA2, H. SUWA3, K. OKUNISHI3 and M. NAKANO1 

1 Public Works Research Institute, Ministry of Land, Infrastructure and Transport 
2Graduate School of Agriculture, Kyoto University 

3 Disaster Prevention Research Institute, Kyoto University 
* yamakosi@pwri.go.jp 

Debris flow recently becomes to be less likely to occur at the Kamikamihori Gully, 
Mount Yakedake, where it had been occurring frequently in 1970’s. This is supposed 
to be due to hydrologic change at the source area. To confirm the supposition and 
clarify its cause, rainfall and runoff observations at the source area were carried out in 
1970’s and 1990’s. The repeated observations show the significant decrease in surface 
runoff. Furthermore, a result of a runoff analysis using a physically-based 
surface-runoff model for the runoff events both in 1970’s and 1990’s shows increase in 
surface roughness, initial loss of rainfall and final infiltration capacity and decrease in 
contributional area of runoff, which are consistent with the significant revegetation in 
the study slope. The history of debris flow occurrences in the Kamikamihori Gully 
shows the increase in the minimum hourly rainfall for debris flow occurrences. It 
seems to be caused by the runoff decrease due to the revegetation in the source area. 

Key words: debris flow, Mount Yakedake, revegetation, hydrologic change 
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Analysing Problematic Areas in a Mountainous Watershed Using GIS 
D. ROWBOTHAM1* and L.E. MATTSON1 

1 Department of Geography and Geology, Nipissing University 
*davidr@unipissing.ca 

 
A localised highland-lowland geomorphological and hydrological system exists in 
Phewa Tal watershed, Nepal. Agriculture on the higher slopes in many places is 
failing due to soil erosion and a lack of groundwater, while on the lower slopes it is in 
trouble from flooding and sedimentation. Previous research attempting to develop 
models for regional slope stability have encountered data availability problems, 
especially at the interval and ratio levels necessary for quantitative analyses. This 
study takes another tack by exploring the spatial associations between problematic 
areas, human activity, and the physical conditions. A digital terrain model within a 
geographical information system is employed to test for associations using measures 
of slope aspect, gradient, and curvature along with various land-uses. Results indicate 
that more intensive land use related to cultivation and deforestation on the 
predominantly steep south-facing dipslopes of the northern half of the watershed have 
the strongest associations with problematic areas. 
Key words: hazards, GIS, DTMs, terrain analysis, Nepal 
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