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Because of the high denudation rates in Japan, the landform and geological characters will be largely changed in the geological

time-scale. These changes are major controlling factors on the hydrogeology, and affect the hydrological and chemical conditions of
the groundwater. Estimation of these effects on geological environments by the denudation is one of the important problems for the

safety of geological disposal of HLW in Japan.

Development of the methodology to predict the long-term (10*° year order) denudation rates is the first priority for solving this
problem. Statistical analyses of the denudation rates and patterns in the geologic and geomorphic records are the basis for the

prediction.

The relationship of uplift rates and denudation rates of the marine terraces was analyzed as a case study. Denudation rates were
calculated from the volume of dissected valleys on the marine terraces by using a 50-m DEM. Time-dependency of the denudation
rates was also examined from the geomorphologic data of terraces, hills and mountains in the various landform development stages.

Percentages of the denuded volume to a total uplifted volume of the land is 10-20 % in the first 125 kilo years since the
emergence, come to several tens of % in next 100 ky and amount to 100 % in the equilibrium stage, ca. 0.5 to one million years after

the emergence.

Keywords: denudation rate, dissected valley, geological disposal, hydrogeology, uplift rate
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Fig. 1 Inner structure of fluvial and marine terraces
Inner structures of terraces are closely related
to hydrologic and geochemical features of
grand water.

Modified from original figure [6].
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Fig. 2 Index map.
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Table 1 Measured data on denudation rates.

= = | JPiEH = | REE =X - . EREmE EEETES
maws *F cows PEEE| e | gaz BEE BRERR ) pesp | gase
(m) % (m) (mm/yr) (mm/yr)
1 14.0 14.0 11.0 11.4 9.0 0.072 0.014 0.027
2| 40.0 40.0 1.5 29.6 29.0 33.5 0.268 0. 040 0.075
3 87.0 87.0 27.1 81.8 82.0 0. 656 0. 065 0. 151
4] 45.0 45.0 2.0 25.9 40.4 38.0 0.304 0.048 0.098
5] 33.0 10.0 21.1 21.9 28.0 0.224 0.029 0.049
6] 105.0 105.0 38.8 85.7 100.0 0. 800 0.068 0.172
7 69.0 69.0 23.6 39.2 64.0 0.512 0.048 0.110
8 21.0 21.0 20. 1 14. 4 16.0 0.128 0.020 0.035
9 29.0 21.0 7.0 13.1 22.3 17.0 0.136 0.030 0.078
10l 54.0 48.0 3.8 43.0 49.8 45.2 0. 362 0. 085 0.173
11 52.0 37.0 4.9 36.6 35.8 42.1 0. 337 0.062 0.116
12| 120.0 117.0 10.4 56. 2 79.9 104. 6 0. 837 0.127 0.179
13 22.0 22.0 22.5 16. 7 17.0 0.136 0.036 0. 069
14] 55.0 55.0 31.2 39.1 50.0 0. 400 0.054 0.100
15| 44.0 44.0 26.3 31.3 39.0 0.312 0.068 0.121
16 90.0 72.0 5.0 29. 1 65. 6 80.0 0. 640 0. 064 0.140
17 62.5 62.5 26.5 52.0 57.5 0. 460 0.072 0.126
18] 80.0 80.0 31.5 58.9 75.0 0. 600 0. 060 0.127
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A: Reconstruction of marine terrace surface from summit level. Contours
show summit level and are assumed to an original surface of marine
terrace. Example from Miyazaki area (Loc. 16 in Fig. 2). Distribution of
marine terraces [10] is also shown in the figure.
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recent surfaces of marine terrace.

Fig. 3 Estimation of denudation rates based on volume of dissected valleys
measured by using the 50m-DEM system.
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Fig. 4 Comparison of the calculated denudation rates
between 5m- and 50m-DEM systems.
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Fig. 5 Relationship between the denudation rates and tectonic features of the Last Interglacial marine
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