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Effect of Soil Wetting Rate on Hillslope Erosion Characteristics of
Cinnamon Soil under Contour Ridge Cultivation

An Juan' Liu Qianjin'?  Wu Xiyuan'?
(1. Shandong Provincial Key Laboratory of Water and Soil Conservation and Environmental Protection ,
Linyt University, Linyt 276005, China

2. Institute of Water and Soil Conservation and Environmental Protection, Linyi University, Linyi 276005, China)

Abstract: The difference in collapse of soil aggregate among soil wetting rates and erosion types would
induce variation of hillsope erosion processes. The unique erosion characteristic of a contour ridge system
may change effect of soil wetting rate on erosion processes. Simulated rainfall experiment was conducted
to evaluate the characteristic of runoff, sediment yielding, and soil aggregate transport under five soil
wetting rates (10 mm/h, 20 mm/h, 30 mm/h, 60 mm/h and 90 mm/h) for cinnamon soil in a contour
ridge system at different stages of erosion. The result showed that runoff was increased with the increase of
soil wetting rate during inter-rill stage, but no significant difference was observed among soil wetting rates
at rill stage. For sediment yield, it was enhanced gradually when soil wetting rate was increasingly shifted
from 10 mm/h to 90 mm/h during both inter-rill and rill stages. Compared with 10 mm/h soil wetting
rate, sediment yield from 20 mm/h, 30 mm/h, 60 mm/h and 90 mm/h were significantly increased by
25.16% ~ 115.51% , 95.02% ~ 144.34% , 151.03% ~ 164.49% and 249.42% ~ 398.91% ,
respectively. The variation of soil wetting rate only changed process of runoff yielding at inter-rill stage,
while it altered runoff and sediment yielding processes at rill stage. The transport of micro-aggregate,
which was the chief lost size, was mainly from breakdown of 2 ~5 mm and 0.25 ~0.5 mm at inter-rill

and rill stages, and critical wetting rate thresholds of 20 mm/h and 10 mm/h controlled the collapse of
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2 ~5mm and 0.25 ~ 0.5 mm size, respectively. The mean weight diameter for the transport of soil

aggregate at different stages from large to small was in order of rill stage, undergoing wetting stage and

inter-rill stage.

Key words: soil wetting rate; contour ridge cultivation; runoff and sediment yielding; transport of soil

aggregate ; cinnamon soil
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Tab.1 Physical and chemical properties of soil used in experiment
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TR AR B %

AR RN AL
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% . T/ - - - -
28 (<0 08/2mm)/ 0,05 mm)/ 2 mm)/ pH ﬁﬁftbl 2-~5 1~2 0.5~1 0.25~0.5 <0.25
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Tab.2 Runoff and sediment yield at varied soil wetting

rates during inter-rill stage

R AP L S =01 G114 i/ R/
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60 4.83 13.46 £0.22" 789. 53 £47. 60"
0 4.00 14. 83 +0.05° 1569. 16 £79. 35°
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Fig.2 Temporal variation of runoff rate and sediment concentration at different soil wetting rates during inter-rill stage
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Fig.3 Runoff and sediment yield at varied soil wetting rates during rill stage
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Fig.4 Temporal variation of runoff rate and sediment concentration at varied soil wetting rates during rill erosion process
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Tab.3 Size distribution of soil aggregate during

different erosion stages
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Fig.5 Mean weight diameter of soil aggregate at

different stages
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