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Abstract : In cold, snowy regions, multi-purpose dams cover water use in summer by storing the influent water
generated in spring with the thawing of snow accumulated on mountains in winter. Therefore it is necessary to
estimate the snow water equivalents in a dam basin as exactly as possible.

The relationship between snow depth distribution and topography (elevation, slope, curvature and slope
aspect) in forests was investigated using a high-resolution digital elevation model (DEM) created from airborne
laser scanning. As a result, we found that snow depth in forests can be expressed by a simple formula using
topography. Using this relationship, the snow water equivalent estimation model was developed. The model was
used to estimate snow water equivalents in six dams, and resulted in the estimates with a higher level of accuracy
than those using existing models.

The relationship between snow depth distribution outside forests and topography was investigated using
high-resolution digital elevation model (DEM) created from airborne laser scanning. A linear relationship between
snow depth outside forests and overground-openness was clarified. A method to estimate snow depths and snow
water equivalents outside forests was developed using this linear relationship. Using the method, snow water
equivalents in the Chubetsu Dam basin were estimated and resulted in estimates with a higher level of accuracy
than those based on existing methods.

Given that snow distributions differ between inside of forest versus outside of forests, we developed a
snowmelt runoff model that is able to correct the snow distribution by using observation data from snow survey.
This paper reports the results obtained when the model was applied to three dams in Hokkaido, northernmost
island of Japan. The accuracy of dam inflow calculation during snowmelt season was higher when proposed
method is employed than when no correction is made.

We studied the effects of climate change on the Jozankei Dam during snowmelt season. As results, it is
found that fluctuation of the amount of snow and snowmelt water might be increased and heavy rain might be

occurred at the last half of snowmelt season in when percentage of storage is high in the future climate.

Keywords :dam, snow depth distribution, forest line, high elevations, snowmelt, climate change
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