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Figure 1. The splash boxes placed in the pans for capillary saturation (A) and air drying the boxes for
achieving the interested soil moisture content (B).
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1- Geometric particle-size diameter
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Figure 2. Rainfall simulator device was designed and used in this study.
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Table 3. Analysis of variance of the main and interaction of variables on the amount of sediment production.
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Figure 3. Mean comparison of the splash erosion in Duncan method for soil textures (A), rainfall intensities (B)

and antecedent moisture contents (C).
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Abstract

Background and Objectives: Splash erosion is recognized as the first stage in a soil erosion process and
results from the soil surface bombing by rain drops. Splash erosion is a complex process including the
detachment of soil particles by raindrops followed by splash transport of a part of the detached particles.
Quantification of splash erosion in the soils with different textures for various combinations of rainfall
intensities and antecedent moisture content (AMC) is essential to understand splash erosion processes.
The investigation on the splash erosion in the field is often expensive and time-consuming. Rainfall
simulation has been used extensively as a cost effective method for soil erosion prediction across a lot of
related factors. This study was conducted to investigate splash erosion in relation to rainfall intensity and
AMC in different soil textures using the simulated rainfalls.

Materials and Methods: Splash erosion was measured in three soil textural classes (sand, silt and clay)
and four AMC (from air-dried to saturation conditions) using the four simulated rainfalls (10, 20, 30 and
40 mm h™ in intensity). Forty-eight experimental units were designed at three replicates and analyzed
using the factorial experiment in the completely randomized design. The experimental units were splash
boxes with 25 cm x 35 cm dimensions and 5-cm depth. Splash erosion was determined using the
accumulation of splashed particles during each rainfall and accordingly drying in 105 °C for 24-h. The
physicochemical soil properties were determined using the conventional methods in the laboratory.
Splash erosion data were analyzed using the Duncan parametric test for comparison of the effects of soil
texture, rainfall intensity and, AMC on the splash erosion. Data were analyzed using the SAS 9.4
software and the diagrams were delineated using the SigmaPlot software.

Results: Significant differences were found in the splash erosion among the soil textures (P<0.001), AMC
(P<0.001) and rainfall intensity (P<0.001). Silt showed the highest splash erosion (average value 257.2
g/m”) which was related to easy detachment of silt particles and readily transport by returned raindrops.
Sand was the most resistant soil texture to splash erosion. Splash erosion in sand soil varied from 35.43 to
152.70 g per m”. There were significant differences interactions between soil texture and rainfall intensity
(P<0.001), soil texture and AMC (P<0.001), rainfall intensity and AMC (P<0.001). Splash erosion was
positively affected by the rainfall intensity. Silt showed the highest susceptibility the splash erosion with
increasing rainfall intensity. Different results were observed for AMC among the soil textures in the splash
erosion. With an increase in AMC, splash erosion in the silt significantly increased, while clay showed a
negative trend with increasing AMC. Sand didn’t show an obvious difference in the splash erosion with
increasing AMC. Splash erosion was significantly affected by the interactions of three variables (soil
texture, rainfall intensity and AMC). The highest splash (441.20 g per m?) erosion was observed in Silt for
AMC with 50% saturated point under the rainfall intensity of 40 mm h™ Sand showed the lowest splash
(35.43 g per m?) erosion for AMC with 5% saturated point under 10 mm h™ rainfall intensity.

Conclusion: Results of this study indicated that Silt is the most susceptible soil texture to splash erosion.
Also, variations of splash erosion in silt texture were larger than other textures. Splash erosion of each
soil could be reliably predicted based on the rainfall intensity and antecedent water content.

Keywords: Soil splash, Soil particles distribution, Soil surface properties, Geometric particle-size
diameter

* Corresponding Author; Email: alibaliani63@gmail.com
Ao






