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For the long-term safety of geological disposal of high-level radioactive wastes, evaluation of the radionuclide migration toward
the human environment associated with groundwater flow is an issue of utmost importance. Therefore, we are carrying out a
program for developing methods for assessing long-term groundwater flow in regional scales. As a part of the above program, we
constructed models depicting the influences of geomorphological evolution on long-term groundwater flow. This was done by
reconstructing the processes of river deepening with historical simulation of the profiles of four rivers in the Boso Peninsula. This
area was selected because the sedimentary rocks are widely distributed with uncomplicated topography and geological structure
which enabled the acquisition of a large amount of relevant geological information. The study resulted in the sum of erosion during
the past 125,000 years which is the equivalent of one glacial to interglacial cycle.

Consequently, the profiles of four rivers during the last glacial age to the present were successfully reconstructed using similar
parameters. Also it was found that, in this area, the profiles were sculpted in accordance with the uplifting rates with very little
influence of initial topography owing to the relatively soft and easily dissected characteristics of the geological units. However,
detailed investigation revealed that the effects of geomorphological evolution differ between the rivers emptying into the inner bay
and the rivers emptying into the open sea. In the case of the former two rivers, the river-bed elevation hardly changed during the
125,000 years and shows an extensive concave profile including the marine area. In the latter case, the elevation changed within the
range of 20-30 m during the period and a convex profile appears in the marine area where the present water depth is over 30 m.
Additionally the estimates of total amount of erosion during 125,000 years in the former group were 50-300 m which varied widely
from downstream areas to the upper reaches of the rivers. On the other hand, they were 150-250 m ranging over the whole
watershed in the latter group.

Keywords: geomorphological evolution, river-bed altitude, erosion, uplift rate
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Fig.1 Watershed map of four rivers selected for this
simulation study. The path colored with purple, red,
green or dark blue shows the projection axis of
longitudinal profile by each river.
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Fig. 2 Chronology of terraces identified in the Boso Peninsula. The names of terraces are after

Kashima(1982)[5] and Kuwahara et al.
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Fig. 4 Longitudinal profiles of the Obitsu River and the terraces along it. Upper figure shows the profiles before offsetting by
the amount of uplift from the stage 5.5 with black curve: the current river bed, dark blue curve: the river bed about
eighteen thousand years ago, orange curve: the distribution of uplift rate, and other coloring curves: the sections of
terraces formed in various stages. Lower figure shows the profiles after offsetting by the amount of uplift from the
stage 5.5 with black curve: the distribution of the amount of uplift throughout 125,000 years, red curve: the current
river bed, and other coloring curves: same as upper figure.
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Fig. 5 Longitudinal profiles of the Obitsu River from valley head to terminal; A: the elevation of river bed 125,000
years ago (initial topography for this simulation study), B: the bedrock topography 125,000 years ago (the part of
difference between A and B is called "'primary alluvium™ in this study), C: the elevation of current river bed, and
D: the elevation of river bed 18,000 years ago (the Last Glacial Maximum). Circled numbers showing knick

points (concaved).
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Fig. 6 Longitudinal profiles of the Yoro River from valley head to terminal (see the legends of Fig. 5).
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Fig. 7 Distribution maps of uplift rates in the central part of the Boso Peninsula; (a):
estimated data in this study (including marine area), and (b): the data based on
Kaizuka (1987) [15] which is the well-known existing literature in Japan (almost no

information in marine area)
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(same legends as Fig. 8).
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Fig. 15 Simulation results of the changing process of river-bed elevations during 125,000

years in the Obitsu River. The longitudinal profiles at intervals of 20,000 to 10,000
years are shown in one sitting.
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Table 1 Comparison of the parameters set for each river in
this simulation.
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