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Summary

It was believed until the present investigation, that a surface runoff prevailed in the snow-
melt period and temperatures of streams were close to 0°C. However, the author found that
the temperatures of discharged water in the period were fairy high, 3 or 5°C in the source
areas of the snow-rich basin, whereby they concluded that subsurface runoff prevailed in the
period.

The observed basin, located in the northern part of Hokkaido island, Japan, has an ares
of 11 km? and the elevation above sea level ranges from 290 to 610 m. The basin is one of
the coldest regions in this country and the daily minimum air temperature in winter sometimes
goes down to —35 or —40°C. The mean annual air temperature is 3.5°C and the air temper-
atures in the snowmelt period from mid-April to mid-May range between —10 and 15°C.
The daily amount of snowmelt is 1 or 4 cm-water and the peak discharge at the outlet of
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the basin reaches 2 or 6 m%s. While the daily peak of snowmelt takes place nearly at noon
when the solar radiation is maximum, the peak discharge is delayed by 5 or 7 hours at the
outlet and by 4 or 6 hours upstream in the source areas.

The whoie basin is covered with snow 1 or 2m deep even in the end of April, in par-
ticular most parts of the upper streams were covered with snow thick enough to insulate
discharged water from external heat sources. The distance of a course free from snow in
the only main stream of the basin 1.5 km upstream from the outlet and the stream temperature
at the outlet showed a diurnal rhythm which ranged from 2 or 3°C at night to 5 or 6°C at
noon. At the upper streams under the snowcover, the amount of discharge showed a diurnal
change analogous to that of the outlet of the basin; however, the temperature of the streams
remained nearly constant around 3°C. This means that the increase of discharged meltwater
does not decrease so much the temperature of discharged water. The water temperatures of
springs in the basin remained also nearly constant at 5 or 6°C in the melt period though
the amount of discharge showed a daily rhythm corresponding to the amount of average
snowmelt.

The soil temperature of the surface layer dropped to near the annual low in the end
of the snowmelt period and the temperatures at the depth of 1.5 and 3 m at that time were
observed to be 3 and 5°C respectively. The mean annual temperature of soil at the depth
of 4.5m was about 7°C, higher by 3.5°C than that of air, whereas the annual variation of
soil temperature ranged between 6 and 8°C.

The heat transfer from soil to meltwater during the melt period from 16 April to 15 May
1975 was roughly estimated as follows: The decrease of heat stored in soil before the snow-
melt period is calculated to total about 300 cal/cm® using the data of temperature profiles;
The meltwater of 75g/cm? gains the heat of 220 cal/cm® to be warmed to about 3°C; At
the bottom of the snowcover the heat of 120 cal/em? is expended to melt snow of 1.5 g/cm®

The foregoing fact that the discharged water keeps nearly constant temperatures at fairly
high values, 3 or 5°C, during the snowmelt period, proves that most parts of snowmelt water

infiltrate into the ground and reappear in springs and streams at some distant points.



