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Studies on the freezing and thawing of the volcanic ash soils
in eastern Hokkaido (II)

—Soil freezing and thawing in a grassland (Sasa nipponica)

and a brush cutting area—

Michiyuki TAKEUCHI
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Table 1. First day, last day and duration of Table 2. Monthly maximum depth
continuous snow cover. of snow in cm.
1977-78 | 1978-79 1977-78|1978-79 |average®

First day of continuous snow cover* Dec. 25 | Jan. 19 December 6 0 10
Date of 15¢m snow cover occurrence®* | Jan, 20 | Feb. 6 January 42 4 41
Last day of continuous snow cover®** | Apr. 6 | Apr. 9 February 37 42 45
Duration of continuous snow cover 103 81 March 52 25 51
Note *  average: late December April 15 31 17
**  average: mid January # The Climatography of Snow in

*k%  average : late March or early April TJapan(5)
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Cy :Temperature of Soil Surface
Xy :Depth of Frozen Soil

Fig. 5. Stefan’s model of temperature distribution.
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Temperature
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Cy :Freezing Point (0°C)
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St @ Equivalent Depth of Frozen Soil to Ha in Heat
Conduction

At :Heat Conductivity of Frozen Soil
ha 1 Heat Conductivity of Heat Insulating Material
Ha :Thickness of Heat Insulating Material
Xz :Depth of Frozen Soil
Fig. 6. Temperature distribution model covered with heat insulating material.
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Résumé

It is wellknown that any type of ground cover reduces the depth of frost penetration.
However, very few studies have been made to determine the actual exient by which a
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ground cover soil {reezing and thawing.

In this report, the author deal with some investigations on the penetration of soil freezing
and thawing in a bare ground, in a grassland (Sasa nipponica) and in a brushcutting
area. This investigation was carried out in Kyoto University forest in eastern Hokkaido
(lat. 43°017, long. 143°58’, alt. 35-140m) during winiers of 1977-78 and 1978-79.

The results obtained {rom this investigation were as follows;

1) In both winters, the maximum depths of {rost penetration were exiremely greater in
a bare ground than in a grassland (Sasa nipponica) and the defferences were more than
20 cm.

2y The maximum frost depths did not vary a great deal between the bare ground and
the brush cutting plots.

3) The depth of frost penetration (X;) into the soil covered with a heat insulating material
might be presumed from the following equation,

Xp= =SSP+ X7
S=30cm :in a grassland (Sasa nipponica)

S=8cm :1in a brush cutting area

where X is the depth of frost penetration in a bare ground and S is a equivalent depth
of frozen soil to a thickness of a heat insulating material in heat conduction.





