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Soil Erosion in the Thawing Period on Agricultural
Sloping Land of Snowy, Cold Region
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(Department of Agricultural Enginecring, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1. Behaviors of fluvial discharge (Q) and -
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suspended sediment {concentration; C,
load ; Q) in the agricultural small basin
at snowmelt period (1986. 4. 10).
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Fig. 2. Illustration of the investigated arable
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4. 12).
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Fig. 4. Location of gully from snowmelt runoff.
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Fig. 6. Suspended sediment concentration (C) of
snowmelt runoff and depth (#) of the
watercourse.
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Behavior of surface drainage discharge
and suspended sediment from the agri-
cultural sloping land at snowmelt period
(1986. 4. 12).
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Table 1. Soil properties

Soil sample Mi Sy So Wa
Gs 2.64 2.65 271 2.70
sand (%) 50 62 34 34
slit (%) 34 28 34 35
clay (%) 16 10 32 31
LL (%) 68 51 89
NP

PL (%) 53 31 54
unified soil CH Y CH VH
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Fig. 10. Change of permeability by freezing and

thawing.
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Fig. 13. Change of water retentivity by freezing
and thawing (pF 2.0).
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freezing (sample: Mi, freeze-thaw: 1
cycle).
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Table 2. MMD of air dried soil and
change rate of MMD of wet
soil by freezing and thawing

MMD of wet~prefrozen soil
Soil air dried |change rate of MMD (%)

sample soil

{mm)

1 cycle 3 cycles

So 0.8 36 44
Mi 17 20 37
Sy 2.4 12 24
Wa 2.5 10 24
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Summary

Mechanisms of soil erosion in the thawing period
on agricultural sloping land were investigated by
field surveys and experiments. The field surveys
indicate that damage by soil erosion was conside-
rable in frozen arable land. The principal cause

is increase in surface runoff with snowmelting be-
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cause of the limited infiltration into ground. The
form of the arable land, soil properties, drainage
facilities, and ground surface conditions are also
indirectly influencing factors.

In the experiments, the influence of soil structure
by freezing and thawing were investigated with
considerations of infiltration, permeability, retenti-
vity, and water stability. The following results
were obtained :

(1) There is little infiltration of snowmelt water
into freezing ground. However infiltration into
thawed ground is higher than that into prefrozen
ground.

(2) Water permeability of soil increases with

freezing and thawing, and the increases in the rate
of water permeability is influenced by the dry
density of the soil.

(3) Water retentivity in prefrozen soil increases
in the low pF range and decreases in the high pI
range, and the limit is about pF 2.

(4) Water stability of soil aggregates decrease by
freezing and thawing. The degree of this change
is dominately influenced by moisture conditions at
freezing.

(6) The changes in the aggregate size of air dried
soil by slaking suggests a decrease in the water
stability of fresh soil by the freezing and thawing.



