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Influence of Slope on Splash Erosion of Lou Soil in Guanzhong Area under
Simulated Rainfall

WANG Zixuan', WU Fagqi’

(1. Institute of soil and water conservation, Northwest A & F University, Yangling, Shaanxi, 712100, China; 2. School of resources and
environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract:  Objective Soil erosion is a major contributor to the loss of land resources, and hinders development of the
agricultural production and construction of the ecological civilization. The purpose of this study is to explore impacts of slope
gradient on amount and distance of splash erosion. Method Using splash collectors that can be adjusted towards eight directions
separately, five troughs (packed with lou soil and set at a slope gradient of 0°, 5°, 10°, 15° and 20°, separately and a new model of
needle spinkling device driven by a linear vibration motor, simulated rain-splash erosion experiments were carried out to explore
relationships between slope gradient with amount and distance of splash erosion.  Results (1) the amount of splash erosion on
the slope of 0°, 5°, 10°, 15° and 20° was measured to be 0.486 g, 0.871 g, 1.235 g, 1.757 g and 3.570 g, respectively. It can be
seen that a linear relationship between slope and amount of downward splash erosion was observed with y = 0.1411x + 0.173 and
R? = 0.9983in the range of 0°~20°. The amount of downward splash erosion on the slope of 0°, 5°, 10°, 15° and 20° reached
0.632 g, 0.629 g, 0.621 g, 0.557 g and 0.588 g respectively. (2) The total amount of splash erosion on the slope of 0°, 5°, 10°, 15°
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and 20° was 3.815g, 3.902g, 4.106g, 4.889 g and 6.657 g, respectively, from which a binary function relationship was observed
with y = 0.0156 x>-0.21 x + 4.5815 and R? = 0.9983 between total amount of dispersed splash erosion and slope. (3) the net
sediment transportation volume of splash erosion on the slope of 0°, 5°, 10°, 15° and 20° was -0.148 g, 0.242 g, 0.614 g, 1.200g
and 2.982 g, respectively. (4) the percentage of the splash erosion of first round on 0°, 5°, 10°, 15° and 20° slope was 46%, 34%,
33%, 30% and 29%, respectively, while the percentage of the splash erosion of the third round was 10%, 5%, 13%, 17% and 23%,
respectively. Conclusion On the slope varying in the range of 0~20°, with rising slope gradient, the total amount of dispersed
splash erosion, the net sediment carrying amount of splash erosion and the amount of downward splash erosion on the slope
increases, while the amount of splash erosion decreases first and then increases. There is no significant relationship between

splash erosion and slope gradient.

Key words: Slope; Amount of downward splash erosion; Total amount of dispersed splash erosion; The net sediment transport of

splash erosion
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Table 1 Physical and chemical properties of the tested soil

UKL 2 A
AL AR AR A
Particle composition/%
+1EH Soil type Organic Ammonium nitrogen  Nitrate nitrogen Available potassium
matter/% / (mgkg") / (mgkg!) / (mgkg!)
Sand Silt Clay
#+ Lou soil 21.5 50.8 30.3 7.4 37 4 64
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Fig. 2 Percentage of the splash ersosion dispersion within a certain
range to the total dispersed splash erosion relative to distance and
slope gradient
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Table 2 Amount of splash erosion relative to direction and slopes gradients

77 1) Mg Amount of splash erosion/g

Direction 0° 5° 10° 15° 20°
[i3) I 3B ol A 0.479+0.006eC 0.870+0.019dB 1.250+0.155¢cB 1.752+0.039bB 3.553+0.225aC
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fia) b 398 0 ol A 0.636+0.027aB 0.624+0.023abC 0.629+0.033aC 0.575+0.016bcC 0.556+0.037cA

7 : @O Downward splash erosion, @ Sideward splash erosion, 3 Upward splash erosion. {T:: *3& N K5 FH: A R J7 [ 38 foh 2
B )Y W E 22 R AT, RN/INE FERERR A 1) Uk i 5 b B RD ) B8 35 M 25 543 FT. Note: The capital letters in the table mean

significant difference between splash erosion different in direction, and the small letters in the table significant difference between splash

erosions relative to direction and slope gradient.
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