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Abstract: Based on field investigation the processes of earth road regolith erosion were studied un—
der indoor simulated rainfall. Results showed that the runoff initiation time for both regolith and
earth road surface erosion decreased with the increasing rainfall intensity and slope steepness. With
the increase in regolith thickness the initiation time for earth road surface erosion lagged for 2-5
min. When the regolith thickness was <0.5 ¢m the runoff rate turned to be stable at 2 min after
runoff generation and the average runoff rate increased with the increasing rainfall intensity and de—
creased with the increasing slope steepness. When the regolith thickness was =1.0 ¢cm  runoff rate
turned to be stable at 3 min after runoff generation and the average runoff rate increased linearly
with the rainfall intensity but exhibited a gradually decreasing trend after the first increment with the
increasing slope steepness. The critical point for regolith erosion decreased with the increasing rain—
fall intensity and slope steepness. With the regolith thickness of <0.5 cm the erosion rate in—
creased with the increasing rainfall intensity with the erosion rate ranging from 24. 5% to 434.

4% and the erosion rates for 8° and 16° slopes were 2.4 times as those for 2° and 4° slopes. With
the regolith thickness of =1.0 c¢cm the erosion rate turned to be stable about 9 min after runoff gen—
eration and increased with the increasing rainfall intensity and slope. With the increasing slope
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steepness the erosion form changed from sheet erosion to rill erosion and then to headward erosion.

The average erosion amount over 10 min single rainfall for the regolith thickness of =1.0 c¢m was 1.

3 times as that for the regolith thickness of <0.5 ¢m while it was 2.7 times as that at the stage of
regolith erosion alone. With the regolith thickness of <0.5 c¢m the erosion amount had a signifi-
cant correlation with rainfall intensity and runoff volume with slope steepness. With the regolith
thickness of =1.0 ¢m both runoff and sediment yields in 10 min single rainfall had a significant
correlation with rainfall intensity. The proportion of regolith erosion to the combined erosion in—
creased with the increasing regolith thickness while the road erosion was the main form at small

regolith thickness.

Key words: regolith; earth road in loess area; runoff yield; sediment yield; simulated rainfall.
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Fig.1 Variation of runoff producing time with rainfall intensity
under different regolith thickness and slopes.
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Fig.3 Variation of runoff rate with time at different slope steepness for the regolith thickness of 0.5 and 2.0 cm.
C,: 2° 2° critical point; C,: 4° 4° critical point; Cg: 8° 8¢ critical point; C¢: 16° 16° critical point; C, 4: 2°

2° and 4° critical point; C, g: 4° 8° 4° and 8° critical point; C4 @ 4° 16° 4° and 16° critical point; Cg ¢ 8° 16°
8° and 16° critical point. The same below.
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Fig.4 Variation of erosion rate with time at different slope steepness for the regolith thickness of 0.5 and 2.0 cm.
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1 10 min
Table 1 Runoff and sediment yield by single rainfall in 10 min and regolith erosion alone stages in erosion process

Rainfall intensity ( mm * min~")

Ttem Thickness Slope 1.0 1.5 2.0 2.5 1.0 1.5 2.0 2.5
(‘em) ) 10 min
Stage of regolith erosion alone
0.5 2 8.98 11.72 10.09 8.03 7.03 7.84 7.65 4.86
Runoff yield by 4 16.58 15.42 15.63 11.16 5.36 5.37 7.24 9.70
single rainfall 8 19.70 18.59 19.07 19.64 1.57 4.31 3.72 9.53
(Le+m?) 16 27.25 26.30 25.95 24.39 1.41 1.67 3.63 1.70
1.0 2 8.98 14.15 19.06 21.58 9.96 8.34 3.27 7.77
4 12.05 17.51 21.62 24.53 9.56 6.82 3.59 6.79
8 8.33 21.35 22.27 21.87 6.37 7.81 3.82 10.13
16 9.16 16.49 18.62 25.31 10.13 3.17 6.58 6.13
2.0 2 4.66 15.24 15.67 18.73 12.36 13.59 11.92 8.36
4 9.75 17.24 19.22 22.69 12.08 10.24 5.14 8.40
8 7.61 15.26 17.71 21.20 12.71 6.06 10.18 7.72
16 7.97 12.42 16.79 21.94 7.04 5.74 4.27 5.46
4.0 2 7.04 12.71 15.07 21.45 14.02 36.56 10.27 10.24
4 8.01 15.47 18.79 23.06 4.37 12. 14 7.14 9.07
8 7.61 15.92 17.53 21.83 12.88 14.25 8.32 8.08
16 6.57 11.39 15.73 22.41 4.12 8.84 5.59 5.73
0.5 2 0.11 0.55 0.75 1.45 0.08 0.25 0.25 0.11
Sediment yield by 4 0.32 0.55 0.70 2.20 0.14 0.15 0.22 0.75
single rainfall 8 0.75 0.95 1.87 2.83 0.09 0.24 0.42 0.59
(kg *m™2) 16 0.95 0.60 3.34 4.88 0.18 0.07 0.53 0.16
1.0 2 0.20 0.33 1.78 1.28 0.22 0.18 0.35 0.38
4 0.94 0.76 3.35 2.82 0.78 0.29 0.54 0.57
8 0.68 1.69 4.63 2.97 0.56 0.49 0.64 1.03
16 0.33 1.93 5.39 6.55 0.38 0.21 1.53 0.64
2.0 2 0.12 0.77 0.69 1.11 0.36 0.68 0.49 0.48
4 0.72 0.98 1.56 2.31 1.17 0.56 0.27 0.77
8 0.84 1.18 1.70 3.14 2.01 0.35 0.10 0.95
16 1.22 1.53 2.91 3.99 1.02 0.49 1.13 0.45
4.0 2 0.22 0.11 1.17 2.54 0.72 0.46 0.71 1.09
4 1.03 1.15 2.44 2.41 0.53 0.75 0.80 0.96
8 0.58 1.02 3.25 3.95 0.23 0.87 1.44 1.31
16 0.88 0.61 3.29 5.05 1.99 0.41 0.97 0.72
2 Pearson
Table 2 Pearson correlation between runoff and sediment yield and rainfall intensity and slope
10 min 10 min
Runoff yield in regolith Runoff yield in 10 min Erosion yield in regolith Erosion yield in 10 min
erosion alone stage under single rainfall erosion alone stage under single rainfall
<0.5 cm =1.0 cm <0.5 cm =1.0 cm <0.5 cm =1.0 cm <0.5 cm =1.0 cm
0.354 -0.220 -0.133 0.910™* 0.528" 0.030 0.703™* 0.692%*
Rainfall intensity
Slope -0.716** -0.361" 0.953** -0.017 0.027 0.253 0.530" 0.443**
* P<0.05; * % P<0.01. <0.5 cm n=16 =1.0 cm n =48 The number of samples was 16 when regolith
thickness <0.5 c¢cm  while 48 when regolith thickness =1.0 cm.
2.5 mm * min"' 1.0 mm - mm * min~' 0.83 kg * m™ 6.
min”' 3.3 2% ~42.4%
2° 0.17 kg * m™ 8° 30.6% ~63.1%. <0.5 cm
50.0%. =1.0 cm 0.26 kg * m™”

1.0 =>1.0 cm 0.71 kg * m™
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