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Soil Production Rates and Chemical Weathering in Japanese Granitic Mountains
Spanning Diverse Climate Regimes
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In this study, we estimated soil production rates by analysis of terrestrial cosmogenic °Be in quartz in saprolite or
saprock beneath soil layer and measured chemical and mineral compositions and mechanical changes of hillslope
materials by weathering in Japanese granitic landscapes in diverse climatic regimes. We calculate constant soil
production rates with thin soil layer and exponential decline of soil production rates with increasing soil depth
above a certain soil depth. They were modeled with a power function. K and Ca depletion, which represents
feldspar weathering, were modeled with the Arrhenius equation based on mean annual temperature and average
annual precipitation. Finally, we suggest the semi-empirical model of soil production rates as functions of soil
depth and strength reduction of rock accompanying feldspar weathering depending on climate.
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