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Effect of raindrop impact on nutrient losses under different near -surface soil

hydraulic conditions on black soil slope
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Abstract: Soil erosion is largely initiated by raindrop impact on soil surface. Raindrop impact not only disperses soil
material, but also enhances the disturbance of runoff, thus significantly affects soil erosion processes and nutrient losses.
However, few investigations have addressed the effect of raindrop impact on soil loss and nutrient loss under soil saturated
and seepage conditions. A laboratory study was designed to quantify effect of raindrop impact on soil erosion processes and
nutrient losses (NO,-N, NH,-N and PO,-P) of black soil in the Northeast China under different soil surface water regimes.
Three soil surface water regimes were tested ; freely draining soil profile with rainfall (FD) , saturated soil water profile with
rainfall (Sa) and seepage under 20 e¢m hydrologic pressure with rainfall (SP). Under each hydraulic condition, two surface

cases were included with and without raindrop impact through placing nylon net over soil pan. Results showed that the

EEWHE . [ER 973 7125 H (2007CB407201 )
We#s B #:2011-05-19; 1&iTH#:2011-10-27
# W IRAER Corresponding author. E-mail ; flzh@ ms. iswc. ac. cn

http ://www. ecologica. cn



7580 A E = 314

elimination of raindrop impact greatly reduced soil loss and sediment concentration by 59. 4% —71. 6% and 57.3% —
73.0% , respectively, and the reduction effect were in order FD>SP>Sa. Effect of raindrop impact on nutrient losses by
runoff was only pronounced for FD treatment, and NO,-N, NH,-N and PO,-P losses by runoff reduced by 33.3% , 23.1%
and 40.7% after eliminating raindrop impact for FD treatment, respectively. However, the elimination of raindrop impact
greatly decreased nutrient losses by soil loss for all soil surface water regimes, among the reduction effect was the most
pronounced for FD treatment, NO,-N and NH,-N were with decrease rate of 20. 9% —54. 9% and 25. 0% —62. 3% ,
respectively, while PO,-P loss reduced by above 74. 6% . Raindrop impact enhanced NO,-N leaching, while it had no
obvious influence on NH,-N and PO,-P leaching. After eliminating raindrop impact, for FD treatment, the effective depth
of transport by runoff of nutrient decreased by 26.7% —42.6% , while for Sa and SP treatments, it varied slightly. These
findings supply scientific support to control soil erosion and non-point source pollution on slope, especially the place where

seepage flow occurs.
Key Words: soil saturated; seepage condition; raindrop impact; runoff and sediment yield; nutrient losses
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Table 2 Runoff and soil loss under different soil surface hydraulic conditions

K L A JisE/ mm R/ (g/m?) FEW S/ (g/min) P/ (e/1)
Soil surface Runoff Sediment yield Sediment yield rate Sediment concentration
hydraulic conditions JeLb M 2 JeLh M Zh 7 T Zh I T T 2
FD 33.7 28.5 53.6 15.2 0.46 0.14 1.59 0.43
Sa 51.4 51.6 59.8 25.4 0.54 0.24 1.29 0.55
SP 60.3 57.1 90.2 26.5 0.81 0.21 1.54 0.53
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Fig.2 Sediment concentration as a function of duration of rainfall
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Fig.3 Effect of raindrop impact on nutrient losses by runoff
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Table 3 Effective transport depth of runoff under different soil surface hydraulic conditions
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