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Limit of mountain growth in the development of experimental landforms

OUCHI, Shunji1∗

1Faculty of Science and Engineering, Chuo University

A series of experiments with rainfall-erosion and uplift of various rates, in which a square (60×60 cm) mound of a mixture of
fine sand and kaolinite is uplifted at a constant rate under the artificial mist-type rainfall, suggests the existence of threshold uplift
rates. In the run with the uplift rate below the lower threshold, drainage networks develop as the surface is slowly uplifted. The
erosion is exclusively fluvial and no high slope develops. When the uplift rate becomes higher than this lower threshold, uplift
exceeds erosion on the divides of drainage basins, which developed with fluvial erosion, and hills grow and slope processes start
working. The divides grow into low mountain ridges with the uplift and slope failures become dominant. When the relief grows
high enough, large landslides occur concentratedly. The average height and relief lower with the landslides, but the ridges soon
grow again with the uplift till the next concentration of large landslides, and this process proceeds repeatedly. Uplift and erosion
seems to become balanced to keep average height and relief roughly constant and landscapes similar. Assuming the existence of
the critical slope controlled by the strength of mound-forming material and the rainfall intensity, the experimental landform is
considered to reach a dynamic equilibrium condition at a certain relief regardless of the uplift rate. However, when the uplift rate
is in the range between the lower and the upper thresholds, both relief and average height become higher with the uplift at higher
rate. A simple equilibrium or steady state seems difficult to be expected with the critical slope. Although the maximum slope in
a 1 cm grid becomes higher than 80 degree in all runs, considering that the angle of repose of dried mound-forming material is
about 34 degree, it is rather difficult to take this maximum slope as the critical slope. The observation of the experiment suggests
that large landslides require triggering events to occur, and without triggering events slopes can grow higher. Large landslides
often occur when the rainfall is resumed after halting the rainfall for the measurement. This resumption of rainfall can be the
major triggering event in the experiment. The interval of measurement is not exactly constant but does not vary so much among
runs. As far as the resumption of rainfall after the measurement is the major triggering event, hills can grow higher with the uplift
at higher rate. Moreover, fluvial processes can work more with the uplift at lower rate to widen valleys and therefore increase
the area of lower slope. Average slope, relief, maximum height, and average height all become lower. In this way experimental
landforms can have average height and relief corresponding to the uplift rate. This condition may be called quasi steady state.
When the uplift rate is higher than the upper threshold, on the other hand, relief grows to the limit determined by the width
of deposition area. In this case further increase in uplift rate cannot increase the height or relief any more, and this condition
apparently does not agree with the condition of equilibrium.

Erosion rate is considered to increase with average slope, and some people pointed out that the relation is nonlinear. In the
experiments the average value of the highest slope in a 1 cm grid shows similar linear increase with relief regardless of the uplift
rate, but they become to show no clear relationship after relief reaches about 60 mm when landslides become dominated in the
landform change process. Erosion rate also increase linearly with average slope first, but it becomes almost constant after the
dominance of large landslides in the process of landform development. The relation between erosion rate and average slope
seems necessary to be reconsidered with taking uplift rate into account.

Keywords: rainfall-erosion experiment, limit of mountain growth, threshold uplift rate, critical slope, landslides

1/1



HGM22-02 Room:422 Time:April 30 09:15-09:30

Evolution of river profile of experimental mountain building

OGAMI, Takashi1∗ ; OUCHI, Shunji1

1College of Science and Engineering, Chuo University

River profiles and their evolution during mountain building are investigated and the characteristics of river profile under moun-
tain steady-states are examined by rainfall-erosion experiments under various uplift rate. Miniature landforms are developed with
constant uplifting of sand-block (mixture of fine sand and kaolinite) and artificial rainfall. Four experiments are operated under
the uplift rate of 0.2 mm/h, 0.5mm/h, 1.2 mm/h and 5.0 mm/h. Based on landform measurement, 1 cm grid elevation models are
constructed. Streams are generated by basin analysis with the elevation models.

Relationship between the slope of channel (S) and the catchment area (A) are examined. Plots of log S and log A (S-A plots)
show convex, linear and slightly concave forms as mountain building progress. In the mountain steady-states, the S-A plots
show slightly concave forms, and the forms are stable until end of uplifting. It is deduced that S-A plots become linear forms if
they are at steady-state by stream-power incision model. But our result shows that S-A plots under steady-state shows slightly
concave forms, expressing that channel slopes at downstream becomes relatively steep than those deduced by the model. This
situation should be result of downstream increasing sediment flux, which is important factor of graded river but neglected by the
traditional stream-power incision models.

Keywords: rainfall-erosion experiment, uplift, river profile, equilibrium, sediment flux
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Experimental study of the effect of partial uplift on river channels

NAKAUCHI, Takuya1 ; ENDO, Noritaka1∗

1Kanazawa Univ.

Flume experiments were conducted to examine the effects of uplift on river channels in which the uplift area was restricted
to the middle reaches. Experimental landform was evolved by exerting fine water mist on the slope consisting of a mixture of
fine sand and clay, and the uplift was realized by jacking up the partial area of the flume bottom. The conventional idea that the
occurrence of water gaps was determined by the balance between rates of uplift and downward erosion is true locally. The rate of
down erosion is, however, variable due to the change of channel paths in the meso-scale. The avoidance of flowing in the uplift
area tends to cause a new confluence and higher stream power producing larger erosion rate. A confluence makes the possibility
of forming water gap high. The avoidance of the uplift area, however, does not always induce a confluence, in which the water
gap is not generated.

Keywords: river channel, uplift, laboratory experiments

1/1



HGM22-04 Room:422 Time:April 30 09:45-10:00

Current status and issues of grain-size analysis using a digital image method and a laser
diffraction method for sedimen

NANAYAMA, Futoshi1∗ ; FURUKAWA, Ryuta1

1Geological Survey of Japan, AIST

Grain size measurement is the most fundamental physical information in evaluating the characteristics of various materials,
the analytical technology. These are JIS standardized clearly by the association of powder process industry and engineering,
Japan. In geomorphological field, we are carried out the grain size analysis of volcanic ash, mud, sand, and gravel using in
combination of settling tube method, laser diffraction scattering method (LD), sieve classification method and the precipitation
method in generally. According to currently technology, it is possible that the LD of each company to measure the particles of a
wide range of 10nm to 3mm in a short period. However, we believe that a technical problem for analyzing nature sediments still
now because these are not a powder of industrial products with same physical properties.

For example, we know a large scattered light intensity can be achieved in the shorter wavelength of the incident light because
it is confirmed by measurement of the fine particles of submicron order, strength is not enough laser light. Moreover backscatter
increases depending on the shape of non-spherical particles, tend to shift the fine particle side is confirmed grain size. Further,
when using an algorithm for determining the particle size by inverse calculation using the Mie theory, it is necessary to set the
user side of the value of the absorption coefficient and the particle refractive index.

This assumption is a very annoying problem for the user.
Recently, the particle size measurement in the field of powder technology, the development of new analytical instruments using

digital image analysis method has been increasing. In this method, it is acquired the two-dimensional image of the particle is
first digitally imaged by pixel division using the CCD camera and divided into two sub-methods, static (JIS Z 8827-1:2008; ISO
13322-1) and dynamic (JIS Z 8827-2:2010; ISO 13322-2). The methods may be used either, a process that takes as a digital
image the particles, the statistical processing on a personal computer is the same.

Analysis method using a digital image of a single particle is clear, it is easy to be trusted from the user side. In addition, the use
of the digital image, various particle shape parameter as well as information about the particle size distribution and the particle
size of each definition different, for example, can be analyzed at the same time the value aspect ratio, elongation, circularity,
HS circularity, convexity, solidity, etc.. Further, it is possible to obtain also the physical properties such as transmittance and
intensity. We believe that it is analyzed in conjunction with the particle size measurement result data on physical properties and
particle shape these, and becoming a new standard for particle size analysis in the future.

The present study includes the result of ”Research and Development of Margin Assessment Methodology of Decay Heat
Removal Function against External Hazards” entrusted to Japan Atomic Energy Agency by the Ministry of Education, Culture,
Sports, Science and Technology of Japan (MEXT).

Keywords: laser diffraction method, digital image method, sediment, grain-size analysis, current status, issues
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Causes of gravel-sand distribution in upstream part of the river revealed from changes in
lithology and form of detritus

UTSUGAWA, Takako1∗ ; SHIRAI, Masaaki1

1Department of Geography, Tokyo Metropolitan University

Downstream fining of fluvial clastic sediments has been generally attributed to two processes, ”hydraulic sorting” and ”sand
grains production”, the former is that finer grains are transported farther than coarser grains, while the latter implies crushing
and abrasion of gravels. In this study, we investigated that how the two processes operate on this tendency along the tributary of
Watarase River, the major branch of the Tone River on the basis of field survey and measurement of finer grains (4 to 0.5 mm
in diameter). Lithological composition of each grain size fraction from cobble to coarse-grained sand (128-0.5 mm in diameter)
with 1 φ (phi scale) intervals and roundness were obtained with digital microscope.

Changes in lithological composition of cobble‒ pebble, granule and very coarse sand fractions are not explained only with
”hydraulic sorting” of clastic grains. It implies that crushing and abrasion of gravel‒ very coarse sand fractions and consequent
”sand grains production” occur at the studied area.

Whereas, coarse sand fraction (1-0.5 mm) shows remarkable features that (i) change in lithological composition along the
tributary was not recognized and (ii) grains become rounded in downstream direction. These facts suggest that abrasion of the
grains occur dominantly than crushing in coarse sand fraction and ”sand grain production” may not be efficient to grains smaller
than coarse sand. Therefore, it will be important to research the distribution of coarse sand and finer grains in bed material along
the river in order to reveal the transition from ”producing process” to ”sorting process”, erosion‒ transport processes of clastic
sediments and a development of sedimentological geomorphology along the river.

References
Frings, R. 2011. Journal of Sedimentary Research 81 : 52-63.
Kodama, Y. 1994. Journal of Sedimentary Research A64(1) : 68-75.
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Earth-surface processes on the basis of instrumental observations in Takidani-ike lake-
catchment system, central Japan

ITONO, Taeko1∗ ; KASHIWAYA, Kenji 1 ; OCHIAI, Shinya1

1Kanazawa University

Lacustrine sediments contain both high-resolution regional environmental records and global information in lake-catchment
systems. They are also of great use for reconstructing short-term environmental changes (precipitation, water discharge, etc.)
and understanding earth-surface processes (erosion, transportation, sedimentation) in the lake-catchment system.

Process understanding is essential for clarifying causal relations in earth surface phenomena and proper interpretation of sed-
iment information. Instrumental observation (monitoring) is of great use for the process understanding. This study deals with
the instrumental observation for a small pond-catchment system (Takidani-ike) near Kanazawa University. The pond is storage
reservoir. It is used for agricultural irrigation in summer. Therefore the water level shows highly fluctuation. Our observation
consists of sediment sampling with trap, water level measurement, temperature measurement, and precipitation measurement.
Observation in Takidani-ike using sediment trap has continued since June 2000.

Observational and analytical results for Takidani-ike show that; the sedimentation rate (both monthly and seasonal sedimen-
tation) is expressed as a function of two factors; precipitation intensity (external factor) and water level change (system factor,
closely related to size of erosible area). The correlation for the seasonal relationship is better than one for the monthly relation-
ship, suggesting that reservoir effect in the catchment should be considered. The results also show that mineral grain size may be
used as proxies for sedimentation rate.

Keywords: lake-catchment system, earth-surface process, pond sediment, sedimentation rate
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Characteristics and production processes of coastal huge blocks in the Miyako Island

SHIMAZU, Hiroshi1∗ ; SETO, Masayuki2

1Rissho University,2Fukushima University

There are many coastal huge blocks in the Miyako Island. Some were brought from the sea bottom by tsunamis. Most of
others were made by landslides of the coastal cliffs. Previous studies showed the dynamics of the production of such huge blocks
from the coastal cliffs of Ryukyu limestone. Development of notches formed near the sea level and vertical cracks on the surface
of the marine terraces near the cliffs caused the instability of the rock mass and finally it were torn into coastal huge blocks. This
process indicates that the height of the cliff relates the block form and size. However there are large variety of form and size of
coastal blocks in Miyako Island. Although smaller blocks are distributed in front of the higher cliff in the Boraga beach, huge
blocks with vegetated top are distributed in front of the 20 meters high cliff in Higashi-hennazaki. This Study aims to describe
the characteristics and distribution of coastal blocs and discuss production processes of the blocks.

In the Miyako Island the Ryukyu limestone covers the semi-consolidated sandstone or mudstone called the Shimajiri forma-
tions. These are unconformable. The Ryukyu limestone is hard and permeable rock and the Shimajiri formations are soft and
impermeable rocks. These two layers outcrop on the cliffs and their boundary usually occurs high above the sea level. Groundwa-
ter springs or seeps from the boundary on the cliff. The water erodes the Shimajiri formations along the boundary. This process
causes the notch-like form at the boundary. At the Braga beach the height of the cliff is more than 40 meters and the boundary of
the layers, where groundwater springs, locates 14-20 meters high above the sea level. Development of the notch-like form caused
instability of the limestone layer. And then the layer collapsed and produced limestone blocks. They rolled down to the beach
breaking into smaller blocks. At the Aragusuku and Urasoko fishing port coasts the blocks were produced by same process. At
the Higashi-hennazaki the boundary locates several meters above the sea level. Groundwater sapping forms notch-like form at
the boundary. At the Shimajiri coast the Ryukyu limestone appears on all the cliff. A notch was formed at the sea level by the
wave process. On these type of coasts the limestone cliffs were torn into huge blocks. The blocks with vegetation on the top of
them were deposited along the coast.

Keywords: huge block, geomorphic process, coastal cliff, spring, Ryukyu limestone, Miyako Island
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Late Quarternary tectonic development at the northeastern margin of Tibet revealed by
10Be and 26Al

SHIRAHAMA, Yoshiki1∗ ; MIYAIRI, Yosuke2 ; HE, Honglin3 ; FU, Bihong4 ; KANO, Ken-ichi5 ; ECHIGO, Tomoo6 ;
YOKOYAMA, Yusuke2 ; IKEDA, Yasutaka1

1Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo,2Atmosphere and Ocean
Research Institute, The University of Tokyo,3Institute of Geology, China Earthquake Administration,4Institute of Geology and
Geophysics, Chinese Academy of Sciences (IGGCAS),5Faculty of Science, Shizuoka University,6Geo-Research Institute

Tibetan Plateau has been growing up due to collision between the Indian and Eurasian plates and expanding its area laterally
by invading marginal forelands and making them involved into deformation. The mechanism of expansion at the northeastern
margin of the plateau is still a subject of much debate due to the scarcity of tectonic researches. In the Kumkol Basin at the
northeastern margin of the plateau we made detailed geomorphological mapping using satellite images, and revealed that there
is a huge anticlinorium that consists of many thrusts and folds covered with significantly deformed fluvial or fluvio-glacial fans
or terraces along the Pitileke River. The development and deformation rate of the anticlinorium would give an important clue to
understanding the growth mechanism of the plateau. In order to estimate the deformation rate, we dated depositional surfaces by
surface exposure dating by using cosmogenic radionuclides (CRNs), such as10Be or26Al. Field investigations were conducted
in 2011 and 2013, and mainly pebbles of vein quartz were collected at 22 points on the surface of fans and terraces. Depth-
profile samples were collected also from 3-m deep sections at two points; each depth profile of10Be and26Al concentrations
were analyzed for the exposure age, erosion rate, and inheritance by the Monte Calro simulation. In addition, grain-by-grain
CRN concentrations were measured for surface samples from two points to estimate the origin of sediments. Following three
inferences were obtained: (1) the sediments of the lower part of terraces and the present river contain reworked sediments; (2)
depositional processes and erosion processes are strengthened in the glacial and interglacial period, respectively; (3) the upper-
most two steps of terraces were formed before the MIS6 and in the transition period from MIS6 to MIS5, respectively.

Keywords: Tibetan Plateau, Qaidam Basin, tectonic landform, surface exposure dating
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Longitudinal distribution of incision rates in the Oshika Gorge, Tottori prefecture using
terrestrial cosmogenic 10Be:

WATAKABE, Takuma1∗ ; KODAMA, Yoshinori2 ; MATSUSHI, Yuki3 ; MATSUZAKI, Hiroyuki 4

1Graduate School of Regional Sciences, Tottori University,2Faculty of Regional Sciences, Tottori University,3Disaster Preven-
tion Research Institute, Kyoto University,4School of Engineering The University of Tokyo

We determined longitudinal changes of incision rates in the 3 km long Oshika Gorge, Tottori prefecture, Western Japan, by
exposure dating of a series of granitic strath terraces using terrestrial cosmogenic 10Be. Thereby we discuss development of a
waterfall sequence zone and an incised meander zone. The bedrock of the gorge consists of granite. We collected 24 granite
samples from surface of erosional terraces. The oldest exposure age of a strath terrace was 50.2 kyr (relative height from river-bed
is 11.0 m) and the youngest exposure age was 1.2 kyr (relative height is 1.2 m). Incision rates in the Oshika Gorge varied from
0.24 mm/yr to 1.40 mm/yr. Those of step-pool sequence zones and large boulder scatter zones were about 0.64˜1.40 mm/yr,
which showed increasing tendency toward downstream. Those of the waterfall-pool sequence zone were 0.24˜0.57 mm/yr, which
showed rapid increase toward downstream. This means that gradient of the waterfall-pool sequence zone has been under increas-
ing conditions in these c.a.50 kyr, resulting from river-bed roughness increase according to waterfall-pool growth. The incised
meander zone is located just upstream adjacent to the waterfall-pool sequence zone. Incision rate of the incised meander zone
was 0.36 mm/yr, which was slower than that of step-pool sequence zones and faster than that of the waterfall-pool sequence
zone. In this reach, alternate gravel bars were developed because of lower gradient and as a result, lateral migration of the river
occurred and the incised meander zone was developed.

Keywords: bedrock river, incision rate, cosmogenic nuclide 10Be, waterfall-pool sequence, incised meander zone
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Basin-averaged erosion rates of Yakushima using cosmogenic 10Be in river sediments

SHIROYA, Kazuyo1∗ ; MATSUSHI, Yuki2 ; MATSUZAKI, Hiroyuki 3

1Geological Survey of Japan, AIST,2Disaster Prevention Research Institute, Kyoto University,3Department of Nuclear Engi-
neering and Management, School of Engineering, The University of Tokyo

Quantitative understanding of erosion rates under several geomorphic and geological settings is important to discuss the pro-
cess of erosion. We investigated basin-averaged erosion rates from cosmogenic10Be in quartz grains from river sediments in
Yakushima. Erosion rates in Yakushima are relatively low within a similar range to those in regions of several times lower rainfall
than Yakushima. This finding suggests that rainfall is not necessarily a causal factor of landform evolution. In this presentation,
we focus on a pattern of hillslope erosion and a process of landform evolution in Yakushima.

This research project has been conductedas the regulatory supporting research funded by the Secretariat of Nuclear Regulation
Authority (Secretariat of NRA), Japan.

Keywords: Yakushima, Basin-averaged erosion rate, precipitation, cosmogenic Be-10
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Temporal variation of Kurobe River Sediments revealed by TL and ESR signals in quartz

YOSHIDA, Msanori1∗ ; TOYODA, Shin1 ; NINAGAWA, Kiyotaka1 ; TAKADA, Masashi2 ; SHIMADA, Aiko 3

1Department of Applied Physics, Faculty of Science, Okayama University of Science,2Department of Geography, Nara Women’s
University,3Application Support Team, JEOL RESONANCE Inc

While the ESR signals of the E1’ center in quartz was used to investigate the origin of the loess in MIS 1 and 2 (Toyoda
and Naruse, 2002) and of the sediments in the Sea of Japan (Nagashima et al., 2007). Shimada (2008) showed that TLCI
(thermoluminescence color image) may be useful for similar qualitative study on river sediments. In the present study, the
wavelength-temperature two dimensional thermoluminescence measurement was employed, together with the ESR measure-
ments, to investigate the temporal change of these characteristics observed in fluvial sediments of the Kurobe river.

Eight sediment samples were collected from the present river bed along the Kurobe River in 2012 and 14 samples in 2013.
They were sieved into two grain size fractions of 500-250µm, 250-75µm. Quartz grains were extracted using chemicals, heavy
liquid, and an isodynamic magnetic separator. The obtained quartz grains were heated at 300 degree Celsius for 1 hour to erase
the inherited signals. Each sample was then separated into 9 subsample aliquots for gamma ray irradiation up to 2640 Gy, which
are for ESR measurements. Other aliquots for TL measurement were given a dose of 809 or 857 Gy with wrapping the tubes
with Al foil in order to keep the samples in the dark.

TL measurements were performed by using the two dimensional TL apparatus. We measure the TL emission spectra during
heating up to 450 degree Celsius. Red emission (538 to 658 nm) was observed between 140 and 250 degree Celsius (Low Red)
and 290 and 370 degree Celsius (High Red) and Blue emission ( 379 to 538 nm) was between 103 and 211 degree Celsius (Blue).
The integrated counts were taken as the intensities of the red and blue emissions. The results of ESR measurements will be given
in the presentation together with the TL results.

Keywords: ESR, TL(thermiluminescence)
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Distribution pattern and formation processes of potholes in Oshika, Tottori: role of pot-
hole on river incision processes

KODAMA, Yoshinori1∗ ; INOUE, Yuuki2

1Fac.of Regional Sciences, Tottori-Univ.,2Under Graduate, Fac.of Regional Sciences, Tottori-Univ.

Potholes on the Oshika River bed near Takaganma, Misasa-Town, Tottori, Western Japan were surveyed. Surrounding terrace
development revealed that there potholes were formed within 3,600 years. Plan view survey illustrated a line distribution pattern
of potholes, resulting from longitudinal vortices generated in flood flows. Longitudinal profiles (Fig.) showed that bottom levels
of potholes were close to or towards to those of the present river bed. In general, potholes have a role of effective drilling erosion
on a hard bedrock elinimation with few sediment loads in the river incision processes.

Keywords: potholes, potohole developing processes, line distribution, river incision processes, balloon photoes, The Oshika
River, Tottori, Japan
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Accumulation patterns of in-channel modern deposits in the lower Stung Sen River

NAGUMO, Naoko1∗ ; SUGAI, Toshihiko2 ; KUBO, Sumiko3 ; OKAZUMI, Toshio1

1ICHARM, PWRI, 2Graduate School of Frontier Sciences, University of Tokyo,3School of Education, Waseda University

The Stung Sen River flows down the central region of Cambodia, is the main tributary in the Tonle Sap drainage basin. It
develops fluvial lowland in its downstream and the longitudinal profile is very flat, with the slope of less than 0.1‰. Monsoonal
precipitation provides seasonal flood every year in the fluvial lowland and cyclic water level changes of the Tonle Sap Lake about
8 m in the river mouth, therefore the river seems to change sediment transportation processes in each season. While meander
scrolls formed by channel migration and back marsh are found in the floodplain throughout the year (Nagumo et al., 2013), four
types of channel bars are recognized within the river channel about 10 m lower than back marsh during dry season. Outcrop
observations at concave type channel bars revealed the alternate layers of reverse-graded sand and mud layers, and inserted plastic
pieces with date stamps indicated that the deposits are quite new and have been partly replaced to reflect flow regime changes of
the river. Such sedimentary structures suggest that minute fluctuations of water level and discharge control bar construction, and
would be important source to understand recent flood history and patterns.

Keywords: fluvial lowland, meander, monsoon, water level fluctuation, Lake Tonle Sap, Cambodia
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Development of Strandplain Ridges Group in the Kujukuri Coastal Plain by LiDAR
DEMs

OOI, Shinzou1∗ ; NANAYAMA, Futoshi2 ; NAKASHIMA, Rei2

1GSI/AIST,2AIST

The DEM data based on an Airborne laser survey was fixed recently, and it became possible also in the Kujuukuri Coastal plain
to use this DEM data. Then, this DEM data analyzed the microtopography of the plain. And the development of the Kujuukuri
Coastal plain, especially the north-south difference were considered.

Keywords: Kujukuri Coastal Plain, Strandplain ridge, LiDAR DEMs
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Controlling factor on evolution of late Pleistocene to Holocene sequences in Nara Basin

HORI, Kazuaki1∗ ; ITO, Nobuaki1 ; TAKADA, Masashi2

1Department of Geography, Graduate School of Environmental Studies, Nagoya University,2Department of History, Sociology
and Geography, Faculty of Letters, Nara Women’s University

Many researches on late Pleistocene to Holocene sequences (Chuseki-so) have been carried out in coastal lowlands. In contrast,
stratigraphy and evolution of alluvial plain located above the coastal lowlands is less well known. We focus on Nara Basin to
clarify stratigraphy and evolution of alluvial plain.

Two borehole cores (MK1, MK2) were taken at Matsukasa, Yamatokoriyama city located in the middle part of the basin.
Sedimentary facies analysis and AMS radiocarbon dating were performed. Stratigraphy of late Pleistocene and Holocene deposits
was built by analyzing existing borehole columns and radiocarbon ages. Additionally, an incised valley formed beneath the
Kawachi Plain located near the Old Yamato river mouth during the sea-level lowstand was reconstructed by analyzing existing
borehole logs. Sediment accumulation rate of the basin mainly during the last two millennia was estimated from depth of remains
shown in archaeological reports published by Archaeological Institute of Kashihara, Nara prefecture.

Radiocarbon ages obtained from the cores suggest that thickness of Holocene deposits is less than approximately 3 m and
they have mainly accumulated after 2,000 cal BP. The timing is not related to sea-level change of Osaka Bay. Sea-level change
would affect change of river-bed gradient at Kawachi Plain near the river mouth. However, Kamenose narrow segment in Ikoma
Mountain is located between Kawachi Plain and Nara Basin and is composed of Cretaoeous and Neogene igneous rock. Rock
hardness may have resulted in small incision rate of the river bed at the segment, and influence of the sea-level change above the
segment was little.

Geological section of Nara Basin shows thickness of Holocene deposits on south area is larger than that of north area. Discharge
and drainage area of south district are ca. 2.3 times larger than those of north district. This may be related to the difference in
thickness of Holocene deposits.

Depth of remains during the era of Yayoi to Kamakura suggests that increase in sedimentation rate occurred after Asuka era.
Existing pollen analysis results indicate that second growth forest probably influenced by human activity had already occurred
in and around the basin at Kofun era. Therefore, it is possible that artificial effects in the basin caused increase in sediment
production and influenced formation of late Pleistocene to Holocene sequences in Nara Basin.

Keywords: Late Pleistocene to Holocene sequences, inland basin, borehole log, Nara Basin
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Quantitave Evaluation of Microtopography in the Riverside Land of the Mizunashigawa
River, Japan

OGURA, Takuro1∗ ; AOKI, Tatsuto2

1School of Humanities, Kanazawa University.,2School of Regional Development Studies, Kanazawa University.

This research did the quantitative assessment of how the amount of encroachment changed and microtopography change in
the outside area of the new dike, which modify the land, of Mizunashi River. The origin of this river is the mount Unzen which
is well known of its eruption in 1990. This area is unique because of the artificial preparation of the soil; its base-level of erosion
was reset. Thus, this area cannot be discussed by the usual landform evolution, but quantitative assessment.

The result of the research showed that the effect of the change can be divided into 4 periods. There was no large-scale debris
flows and erosion of the lateral had progressed with the formation of the micro watercourse network in the 7 years since the 1998.

vdebris flows in the riverside land stabilized as the result of the terrain became stable in 2005.
There were debris flows that occurred intensively in a short period while 2005 to 2008. They were large enough to cause the

outflow of the vegetation of the surface layer. As a result of these debris flows, the lateral erosion changed to the downward
erosion. After those debris flows, the passage was fixed.

There was a rapid recover of the flora in 2011. This increased the stability of the outside area of the bank.

Overview of the area
It has been more than 20 years since the Heisei eruption; however, a light rain amount of about 20 ˜30mm rainfall time can

cause debris flows in the Mizunashi River. To minimize the damage of the volcanic disaster, constructions for the erosion control
are still continuing.

Results and the research method
Calculation of bare land ratio by GIS
Putting the base-level of the erosion to the 1998, as the time lapses the ratio of the bare land decrease. For instance the bare

land area was 91.62[%] in 2003, but in 2005 it became 50.32[%]. However, the ratio of the 2008 was 58.66[%] and after 2008
the ratio is repeating a micro increase and decrease.

Calculation of the flow path extending ratio
The calculation is about the the ratio of the flow path extending of the same waterway since 2008. The result of the calculation

shows the quantitative assessment of the immobilization of the channel. This is shown by the result of the 2008, 2011 and 2013,
in these three years the ratios are 1.11 and 1.10.

Measure of the erosional cross section and local observation
The survey date show the width of gully is 8.27[m]. This is approximately equal to the size of the width and gully erosion

in the upper reaches. This date can be seen in the report of 2011 by the Unzen reconstruction office. Calculating the average
erosion speed (v) from the base level of erosion and the maximum deepening speed (Mv ) from the maximum depth of erosion,
the results arev=4.66[cm/year] andMv =20.6[cm/year]. These results show two things. First, the lateral erosion has the bigger
scale than that of lower erosion. Second, the direction of the erosion changed recently from horizontal to down.

Keywords: geomorphological process, gully erosion, debris flow, GIS, Unzen Volcano
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Timing of sediment discharge events on a welded tuff slope in Chugoku Mountains, Japan

WAKATSUKI, Tsuyoshi1∗ ; YAMADA, Ryuji 1

1National Research Institute for Earth Science and Disaster Prevention

Many slope disasters were occurred by a heavy rain on July 28, 2013 in Yamaguchi and Shimane Prefectures. In particular,
a number of shallow slope failures and debris flows occurred on mountain slopes underlain by rhyolite-dacite welded tuff in the
Tsuwano Town, Shimane Prefecture and the adjacent Ato District, Yamaguchi City. The debris flows eroded the sidewalls and
the riverbed of the flow channel, and outcrops of deposits accumulated by sediment discharge events older than 2013 appeared
intermittently. From five outcrops along two channels, we collected 11 chip samples of the woods that may have buried and died
at the time of the sedimentation. We performed 14C dating of them, and the calendar-calibrated radiocarbon ages showed a 0.6 -
52 Ka BP. Sedimentary structures suggest that these ages correspond to the occurrence time of debris flows and slope failures in
the past.

Keywords: 14C dating, debris flow, slope failure, soil slip

1/1



HGM22-P06 Room:Poster Time:April 30 18:15-19:30

The characteristic of roots distribution on the slopes in Izu-Oshima where landslides were
occurred by Typhoon No.26

MURAKAMI, Wataru1∗ ; OGAWA, Akiho1 ; OGAWA, Yasuhiro1 ; DAIMRU, Hiromu1

1FFPRI

Large-scale landslides were occurred in Izu-Oshima by Typhoon No.26 on October 16, 2013. By the urgent investigation
after the disaster, it is reported that the landslides were occurred in the part within about 1m from the slope surface and the
few rhizomes were on the slip surface. We surveyed the distribution of the fallen trees (species, height, the root depth, and the
extensions (widths) of the roots) on the slope near the landslide. The surveyed fallen trees were a lot ofEurya japonica, and
were the order ofIlex crenata var.hachijoensis, Prunus lannesiana var. speciosa, andCamellia japonica. Most of the surveyed
fallen trees were about 5-7m in height, and the high one was 10m or less. The root depth of most fallen trees was 60-80cm;
however, the root depth had the difference by the tree species. The Camellia japonica and the Prunus lannesiana var. speciosa
had comparatively deep roots. On the other hand, the Eurya japonica and the Ilex crenata var.hachijoensis tended to be distributed
shallowly the root systems. As a factor to which the root systems are not deeply distributed, a peculiar properties of soil situation
of the volcano is pointed out. In this survey, the difference of characteristics of the tree species on the surveyed slopes was
guessed as a cause, too.

Keywords: Izu-Oshima, Typhoon No.26, landslide, roots distribution
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Verification of incision rate estimation baseed on the geomorphological history of river
terraces in Kaligandaki, Nepal

YOSHIDA, Takahiro1∗ ; SUGANUMA, Yusuke2 ; MAEMOKU, Hideaki3

1The Guraduate University for Advanced Studies,2National Institute of polar rearch,3Housei unversity

The Himalaya is the highest mountains of the world. To estimate long-term (1 ˜100 kyers) uplift history of the Himalaya,
erosion rates of the incised river have been used with presuppose of dynamic equilibrium between tectonics and aggradations.
This estimation is based on the correlations of the river terraces, however, depositional processes of the terraces usually have not
been described in detail.

The Kaligandaki is the one of the longest river across the Nepal Himalaya. The long-term uplift history of the Himaraya has
been estimated from the distribution of Holocene and Pleistocene terraces along the Kaligandaki river. In this study, we carried
out the detailed geomorphological and sedimentological survey at the upper and middle part of the Kaligandaki River to verify
the correlations of the river terraces. The fluvial terraces at the upper part of the Kaligandaki river is thought to be originated to
the local sediment supply from three phases of the glacial events, although the middle part of the terraces are fluvial sediment.
This indicates that correlations of the river terraces along the Kaligandaki river is not suitable for the estimations of incision rate
and uplift history of the Himalaya.

Keywords: Himaraya, Geomorphology, Kaligandaki, Fuluvial terrace
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Field measurements on the reduction of wave height on a fringing reef: A study from the
Miibaru coast, Okinawa Island

TAKEISHI, Yu1∗ ; AOKI, Hisashi2 ; MAEKADO, Akira3 ; HIROSE, Takashi3

1Graduate School of Humanities and Social Sciences, University of the Ryukyus,2Faculty of Business Administration, Daito
Bunka University,3Faculty of Law and Letters, University of the Ryukyus

To investigate the relationship between reduction of wave height on a fringing reef and the water depth at the reef edge, field
measurements were carried out on Miibaru coast with a fringing reef in Okinawa Island, Japan. The ratio of the shore break
height (the height of final breaking waves near the shoreline) to the wave height at the reef edge,Hb /H’ , which denotes the
degree of the reduction of wave height on a reef, was found to decrease with decreasing water depth at the reef edge. This result
indicates that the reduction of wave height on a reef is greatly controlled by water depth on a fringing reef.

Keywords: Reduction of wave height, Coral reef, Fringing reef, Water depth, Okinawa Island
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Experiments on Salt Weathering in Cold Environments : Effects of Dissolved Salts on
Frost Shattering

SATO, Masato1∗ ; HATTANJI, Tsuyoshi2

1Graduate School of Life and Environmental Sciences, University of Tsukuba,2Faculty of Life and Environmental Sciences,
University of Tsukuba

Weathering experiment was carried out to investigate the effects of dissolved salts on frost shattering using four types of rocks
(two tuffs, one sandstone and one andesite) and three types of salt solutions (sodium chloride, sodium sulphate and magnesium
sulphate). Cubic specimens with a side of 5 cm in length were immersed in saturated salt solution of NaCl, Na2SO4, MgSO4 or
distilled water for 72h. After immersion, the specimens were covered with foil and subjected to up to 80 freeze-thaw cycles in a
cold chamber where the temperature ranges from -30℃ to 10℃ within twenty four hours.

Freezing points of salt solutions were decreased by dissolved salts. In particular, the saturated solution of NaCl did not freeze
under -25℃. The liner strain on the surface of specimens was measured with strain gauge during freeze-thaw cycle. The
specimens immersed in salt solutions showed greater freezing strain than those immersed in distilled water. Specimens with
MgSO4 solution produced the large strain. In most cases, the strain strongly correlated with Weathering Susceptibility Index
(WSI). The decreasing rates of the longitudinal wave velocity and the Equotip hardness value during freeze-thaw cycles also
correlated with WSI.

Keywords: salt weathering, frost shattering, cold environments, freezing strain, laboratory experiment
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The volume expansion of pyroclastic rocks by the crystal growth of Halloysite at the Hi-
gashidoori

NAKATA, Eiji 1∗ ; OOYAMA, Takahiro1 ; TORIGOE, Yuji2 ; MIWA, Tadashi2 ; CHIGIRA, Masahiro3

1Central Research Institute of Electric Power Industry,2Tohoku Electric Power Co., Inc.,3Disaster Prevention Research Institute
Kyoto University

We find the ground deformation by volume expansion of pyroclastic rocks at the Higashidoori Nuclear power station site. The
Tomari formation is strongly altered by light brown colored weathering with halloysite crystallization. The Tomari formation
mainly consists of lappili tuff including andesitic lava. The Gamanosawa formation is laid on the Tomari formation consists of
alternated sandstone, mudstone, conglomerate and tuff layers. These stratum are covered by the middle terraces deposit including
the Toya tephra: 110 ka and Towada red tephra: 80 ka. Towada red tephra in the middle terrace deposit is not deformed on this
site.

The convex deformation is formed absorbing the water of montmollironite in fault zone (clay rich zone). Strongly weathered
surface rocks of the Tomari and Gamanosawa formation are also deformed toward upper parts around fault zone. This deforma-
tion is also formed regardless of fault zone.

Montmollironite distributes at the deeper area (the Tomari formation) which consists of weakly weathered rocks. Halloysite
crystallized from montmollironite at shallow area. Plagioclase disappers with the crystallization of halloysite by XRD results.
Halloysite which formed tube shapes covered the all over the materials are changed the shape to aggregation of fan shapes by
SEM observation. Halloysite crystals increases a distance of the space between minerals under the micro scopic observation.

To assume that Ti is immobile elements with weathering in the rock, the volume of weathered rocks (lapilli tuff: the Tomari
formation) increases in 1.3 to 1.5 times to compare with fresh rocks.

Montmollironite crystallizes the surface of minerals at first. After crystallization of montmollironite, halloysite crystallizes on
the montoollironite to be affected by weathering at shallow depth.

Crystal growth of halloysite causes the volume expansion of rock and the deformation of ground surface.The old faults plane
and joints slip as the appearance reverse faults by crystal growth at this site.

Keywords: Halloysite, Volume expansion, Higashidoori
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