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Summary

The melting rate of snow near the south side of a structure such as a building
or a board fence is naturally greater than that in the shade at the north side. This
is, of course, due mainly to the difference in the radiative energy absorbed by snow
at the south and north sides of a structure. Such the difference is, however, affected
by weather conditions; the areal variation of melting rate of snow near the structure
is influenced by various factors natural and artificial.

A board fence, 1.7 m high and 7.2 m wide, was made of eight 90X180x0.5 cm ply-
wood boards by installing it along the east-west direction on a snow field in Moshiri,
Hokkaido. The distribution of melting rate of snow was observed in the test area at
14 locations from 5 m north of the board to 7m south of it during a week from April
18, 1975. It was cloudy in the first three-day period (I) of the week, which was followed
by another three-day period (II) with an almost clear condition. As shown by two
graphs I and II in Fig. 2, the amount of snowmelt at a location 1 m south of the board
was 1.6 times that at 0.7 m north of the board during period I, but the former was 11
times as great as the latter during period II. The increase in melting rate due to the
influence of the board was found to take place at a distance 1.5 times the height of
the board in the southside area.

A special attention was paid to the effect of difference in the color of the south
surface of the board upon energy exchange at the surface of snow in the south of the
board. When the south side surface of the board was lacqured in white, the intensity
of shortwave radiation at a distance of 20 cm from the south side of the board (S-20
cm) increased by 20% of the control, which was the rediation at a place far from the
board. The increase in all-wave net radiation at S-20 cm was 50% of the control (Fig.
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4(a)). These are the averaged results during two hours from 1000 LST. In the case
of the black-lacqured surface facing the south, the increase in shortwave radiation at
S-20 cm was not more than 5% of the control, but the all-wave net radiation at the
same place was found to reach more than twice as great as the control (Fig. 4(b)).
The increase in shortwave radiation near the white board facing the south is due to
an additional amount of solar radiation reflected by the board. On the other hand,
a large iecrease in allwave net radiation near the south side of the black board is
related with the fact that the temperature of the south surface of the black board
was 30~35°C higher than the ambient air temperature and about 20°C higher than the
temperature of the south surface of the white board. The air temperature at a height
of 1 m above the snow surface in the snow field was observed to be +3~+5°C during
the time of this experiment. The shortwave solar radiation in the shade near the
north side of the board was only 15% of the control. For wet snow no clear tendency
was found in the areal variation of turbulent transfer of sensible and latent heat from
the air to snow near the board fence (Figs. 4 and 5).

The influence of a board fence made of unlacqured plywood boards upon melting
and heat exchange at the surface layer of a snowpack was also tested in Sapporo. As
the location of a solarimeter was moved from the south to the board, the radiation
was observed to increase up to about 120% of the control and decreased down to 10~
20% in the shade behind the board when the sky was clear. Under a cloudy condition
the shortwave radiation was found to decrease at both sides of the board (Fig. 6). This
is explained by the partial cutting by the board at a location close to it of the scattered
radiation, the proportion of which increases as the cloudiness increases.

The distribution of melting rate of snow near the two three-story buildings of our
Institute was observed by 14 snow stakes set up along a line in the north-south direc-
tion from a point 25m south of the south wall of the south building to a point 15m
north of the north wall of the north building of the Institute during the period from
March 26 to April 4, 1975. The total amount of snowmelt of the area from 3 to 10 m
south of the south building during this 9-day period was found to be 1.4 times as large
as the control (snowmelt at S-25m); on the other hand, that of the area from 3 to
10 m north of the north wall of the north building was 0.59 times as small as the
control. This means that snowmelt at the southern test area was 2.4 times as fast as
that in the shade of the northern test area. The decrease in melting rate in the shade
was especially remarkable under a clear condition but the melting rate at N-5m under
a cloudy condition was almost the same as the control (Fig. 7). The influence of
reflected solar radiation and longwave thermal radiation from the south wall of the
south building was found upon melting rate or snow temperature in winter even at
a southward distance 1.5 times the height of the building.

During a colder season when no melting occured, it was noticeable that the snow
surface temperatures at the south of the south building and the board fence were
higher than the air temperature, while those in the shade behind them were much
lower than the air temperature under a clear condition; then the direction of sensible
heat transfer between the snow surface and the atmosphere in the sunny side of
a structure was opposite to that in the shade (Figs. 9(a) and 10).



