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Estimation of the volume and thickness variation of the Kuranosuke
snow patch using ground penetrating radar survey
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1) Graduate School of Science and Engineering, University of Toyama,
Gofuku 3190, Toyama 930-8555
2) Graduate School of Science and Engineering for Education, University of Toyama,
Gofuku 3190, Toyama 930-8555
3) Tateyama Caldera Sabo Museum,
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Abstract: The authors performed a ground-penetrating radar survey in Kuranosuke snow patch in
the Northern Japanese Alps to estimate thickness, inner structures, volume of the snow patch and
basement topography under the snow patch in 2005. Moreover, we discussed variations of the snow
patch by comparing the results with the snow patch thickness estimated in the studies performed in
1983. Past studies revealed that Kuranosuke snow patch consisted of firn layer and fossil ice and
there is an unconformity at the depth of around 5m. In our survey, an unconformity was found at
the depth of around 5-7m, and we found that the firn layer was thick in the center and west of the
survey area. In the fossil ice, the authors found plural reflections seemed like gravel layers and those
reflections were clearer in the western survey area. The basement topography under the snow patch
was bowl shape that slightly expanded to east and west direction. The maximum thickness of the
snow patch was around 23 m and its entire volume was estimated 136000 m®. Furthermore, we found
the possibility that the thickness of the fossil ice had decreased by 8 m at a maximum during the 22
years from 1983 to 2005.
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