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Study of the influence of initial thawing depth on the erosion and sediment

yield processes on freezing-thawing slope
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Abstract: The incomplete thawing layer is the main factor affecting the soil erosion in the tha-
wing period. To explore the effect of the incomplete thawing layer on the slope erosion and sedi-
ment yield in the loess area, an indoor simulated rainfall experiment is carried out to compare the
characteristics of sediment load and runoff on the freeze-thaw and unfrozen slopes by controlling
the rainfall intensity and the initial thawed depth. The results show that the freeze-thaw has a
significant effect in reducing the initial runoff time on the loess slopes and the total sediment yield
on freeze-thaw slopes increased by 10 to 24 times compared with the unfrozen slope. The catas-
trophe time point of runoff and sediment increases with the increasing rainfall intensity. For the
freeze-thaw slopes with different initial thawing depths eroded by equal rainfall intensity, the
runoff characteristics with time were consistent, with the total amount of runoff varying with the
initial thawing depth and there was no stable rule, while the sediment yield increased with the ini-
tial thawing depth. At the same slope, the sediment concentration did not change at different
rainfall intensities and the sediment yield was influenced by the runoff volume. The amount of
sediment yield was significantly correlated with rainfall duration, rainfall intensity, and initial
thawing depth, with the slope runoff strongly correlated with rainfall duration, rainfall intensity,
and sediment yield, whereas they did not correlate with the depth of initial thawing, indicating
that the initial thawing depth had no significant effect on the slope runoff, which was closely re-
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lated to the amount of sediment on the slopes.

Key words: freeze-thaw erosion; initial thawing depths; water sediment relationship; erosion cor-

relation
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Fig. 2 Runoff process on freeze-thaw slope and

control slope
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Fig. 3 Runoff process of freeze-thaw slopes at different
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rainfall intensities and initial thawing depths
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Fig. 4 Sedimentation process of freeze-thaw slope and

control slope
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Fig. 5 Sedimentation process of freeze-thaw slopes at

different rainfall intensities and initial thawing depths
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different rainfall intensities and initial thawing depths
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Tab. 3 Correlation between the erosion factors
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