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Fig. 1. Hourly variations of soil temperatures
in plot 2.
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Table 1. Depth of the srow layer on plot 1. (cm).

Date 10h | 9h53m | 10h00m | 16h45m ! 10h35m  17hH00m
a 13 April ;| 14 April 15 April | 15 April ‘ 16 April 16 April
iDépth of the snow 7 1 ]
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Fig. 2. Profiles of the soils in pioté 1 and 2.
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Table 2. The thickness of the frozen soil in plot 2. (em).

Date 10h15 April

16 h45m

} 10 h 35m 16 April {

Thickness of the
‘ 9.2
frozen soil in plot 2
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Table 3. Computed values of the amount of melting in plot 2.
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Table 4. The amount of ablation of the snow surface. (cm).

1 %  7h  17h 17 6n  6h 16h
i 14April~15April ¢ 15April~15April | 15April~16April 16April~16April

Plot 1 ° 0.4 | 7.4 v 0.1 6.8
Plot 2 1.0 17.2 0.5 15.9
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Table 5. Hours of sunshine at various places.

| Sapporo Asahigawal Suttsu Hakodate Obihiro \ Kushiro ( Nemuro | Abashiri
Hours of March 158.9 143.8 110.7 170. 7 229.4 209 2 ‘ 197 2 , 182.9
sunshine | April ' 196.0 | 178.9 | 185.4 | 210.2 | 217.3 = 198.0  191.9 ;| 190.2
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Summary

In this experiment the effect of solar radia-
tion upon the melting of frozen soil was stu-
died.

(1) The observations were made at Taisho
village, Tokachi district, Hokkaido, from 14
to 16 April 1951.

The arrangement of plots is as follows:

Plot 1 Control. On the surface of frozen
soil, there was a snow layer of 30 cm thick.

Plot 2 Bare soil. There was no snow on
the soil surface and it fully received the solar
radiation.

Each plot is 8.0x83.0 m in area.

(2) Hourly variations of soil temperatures
in plot 2 are shown in Figure 1.

The soil temperature in plot 1 showed no
remarkable change during the observation
because the snow layer on the surface pre-
vented the penetration of solar radiation to
the surface.

The thickness of the frozen layer in plot 1
was nearly constant during the observation
while the frozen layer in plot 2 gradually
became thin (Figure 2).

The amount of melting of the frozen layer
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in plot 2 from 10h 00 to 16h 45m, 15 April
was 4.1 em.

(4) The amounts of heat which flow in
through a plane z; and flow out through a
plane x; for the time Interval from ¢, to %,
will be called @, and Q. respectively (Figure
3).
The surplus @;—Qs=W,, which the layer
from 2z, to x5 receives, is used for melting
of frozen layer and raising the temperatures
of layers X3, H,, H; and X,.

Suppose that the thickness of the layer
which is melted, is h;—h,, then the amount
of heat, L, used for melting is 80(h;— ko) Py,
where p, is moisture content of the frozen
soil by volume.

To calculate the amount of heat used for
raising of temperature of layer X, for the
time interval from t; to ¢,, consider a vertical
column of unit sectional area in the layer
reaching from x, to h.

Let ui,1 and w1 2 be the temperatures of the
infinitesmal element dx in the column corres-
ponding to the times ¢; and ¢, then the varia-

tion of heat content of the soil column X
20+ é
j L ez~ 1) dx
1

w- XL

where ¢; is the heat capacity of the soil.
In like manner the variation of heat content
of the soil in the layer X is

o+ —=
J cs(Ua,2—ue7) doc.
£ — Xa

9

Let us consider the condition that the tem-
peratures of layers H, and H; at ¢, and ¢
are the same. In this case we have the
equation (5).

Put

aXi(@e—a11] + es Xy[@ae—Ta1]=W,
then formula (5) becomes (6).

By means of formula (7) and the observed
values of soil temperatures, the amount of
melting has been computed for 3 periods.

The results obtained are shown in Table 3.

The diffenence detween computed and ob-
served values is about 0.6cm.



