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Summary

Meltwater formed at the surface of a snowpack percolates through the snowpack,
and then discharges into a river as groundwater or surface flow. In this paper, infil-
tration of meltwater is studied as a time lag process in the snowmelt runoff. Special
attention is given to the yearly difference in travel time for the meltwater to percolate
through the snowpack.

Snowmelt observations were made in the front yard of the Snowmelt Observatory
at Moshiri in the Experimental Forest of Hokkaido University from 1987~1990. The
amount of snowmelt was estimated by the heat balance method, and the discharge of
the meltwater at the bottom of the snowpack was measured with a lysimiter. The
same measurements were made nearby at the top of the experimental watershed in
1989 and 1990.

In order to define the time lag between snowmelt at the surface and discharge at
the bottom of the snowpack, “center of time” is defined as the time at which half of
the snowmelt or discharge has occured. The time difference between the centers of
time for snowmelt and for discharge is called the “lag time”, and the thickness of the
snowpack divided by the lag time is called the “propagation speed.” The lag time
and the propagation speed for days with similar daily total snowmelt are examined
and the years are classified into two groups of long and short lag times.

Snow pit observations show that the stratification of the snowpack is more com-
plex for years with shorter lag times than for those with longer lag times. “Complex”
stratification means more noticeable layers and greater inhomogeneity in the vertical
distributions of snow density and size of snow particles.

The hydrograph at the bottom of the snowpack is reconstructed by a tank model
since the recessional part of the hydrograph is approximately exponential. The model
predicts the hydrograph very well. However, the coefficients used in the model are
not determined systematically, even for the same year.

The hydrograph is also simulated using the kinematic wave method. The snow-
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pack is assumed to be homogeneous following the result of Colbeck (1978). This
simulation also represents the hydrograph very well. In the kinematic wave simula-
tion the seed of meltwater flux is assumed to be proportional to the 2/3 power of the
magnitude of meltwater flux, and the proportional coefficient is obtained from the
observed relationship between the propagation speed and the daily total snowmelt
amount. The proportional coefficient then, must be dependent upon the layered struc-
ture of the snowpack.



