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Fig. 1 Location of study site, Jakujo bare-slope, in
Tanakami Mountains and topographical map of the

site
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Fig. 6 Bedrock frozen zone variation curve (FZVC) obtained by the numerical simulation under the flat condition

(left figure), and vertical profile of freeze-thaw repetition which is the integration of FZVC (right figure). Gray area

is defined as freeze-thaw index which represents intensity of freeze and thaw action on the bedrock.
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Fig. 9 Comparison of spatial distributions of
freeze-thaw repetition between present a) and
warming weather conditions b) at the study site,
Jakujo bare-slope in Tanakami Mountains. Note that
the repetition ranges from 43 to 47 in upper figure

a), and from 9 to 13 in lower figure b).
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a) Observed temperature data
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Fig. 10 Comparison of spatial distributions of frozen
depth [m] between present a) and warming weather
conditions b) at the study site, Jakujo bare-slope in
Tanakami Mountains. Note that the frozen depth
ranges from 0.050 to 0.064 m in upper figure a), and
from 0.016 to 0.028 m in lower figure b).
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Fig. 11 Comparison of spatial distributions of
freeze-thaw index [m] between present a) and
warming weather conditions b) at the study site,
Jakujo bare-slope in Tanakami Mountains. Note that
the freeze-thaw index ranges from 0.72 to 0.88 m in
upper figure a), and from 0.00 to 0.16 m in lower
figure b).
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Prediction of Effect of Future Temperature Rise on Sediment Production in Winter Season

Daizo TSUTSUMI, Masaharu FUJITA and Hiroaki [ZUMIYAMA*

*QGraduate School of Engineering, Kyoto University

Synopsis

It is essential and urgent task to predict changes of sediment production due to possible global
warming in the future. Weathering and erosion on bare slopes due to freeze and thaw action in winter season
is one of the most important sources of sediment. In the present study, we developed a numerical model to
simulate the effect of freeze and thaw action on bare slope, combining atmosphere-subsurface thermal
conductivity analysis. We analyzed the effect of freeze and thaw action on bare slope in Tanakami
Mountains, imposing temperature change actually observed and temperature change which is 2 degree C
higher than it assuming possible global warming. Simulated results indicate that the effect of freeze and thaw
might drastically decrease sediment production by the temperature rise.

Keywords: freeze and thaw action, global warming, Tanakami-Mountains, bare slope, numerical simulation
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