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Mechanism of Soil Erosion under Simulated Rainfall

——Erosion by Runoff —

Teruo Fujiwara and Akira Yamamoro

Abstract

For the purpose of making clear the mechanism of soil erosion, rate of eroded soil in keeping with the change

of slope steepness and rainfall intensity was examined.
The relationship between elapsed time and erosion rate were almost linear.

uniform during duration of rain.

This shows erosion rate is

Erosion rate increases as the rainfall intensity and slope steepness increase. The concentration of soil in

water also increases with the rainfall intensity and slope steepness increase.

From the results of analysis of size distribution of eroded soil, fine soil particle is eroded easily.
Results of multiple regression analysis, we obtained following relation E=0.18 ! 30S0.66
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Fig. 1(a) Eroded soil rate (Es). Fig. 1(b) Surface water rate (Ew).

Fig. 1 Es and Ew as a function of T at combination of 4 different rainfall intensities and 5 different slopes.

(Es: Weight of eroded soil, Ew: Weight of surface flow, T: Rainfall duration, S: Slope, I:
Rainfall intensity)
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Fig. 2(a) Relationship betweeen Es and I.
(After 30 minutes)
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Fig. 2(b) Relationship between Ew and 1.
(After 30 minutes)
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Fig. 3 Relationship between Es/Ew and 1.
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Fig. 4 Relationship between rainfall intensity and
size distribution of eroded soil particle.

(ry: distribution ratio)
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Table 1 Measured weights of eroded soil E and runoff W in kg
S\ (mm/hr) Soil (kg) Water (kg)
5 (%) 40 71 133 172 40 71 133 172
9 0.11 0.20 0.34 0.42 2.99 6.56 9.83 11.43
17 0.15 0.35 0.67 1.13 3.70 7.46 11.66 17.44
26 0.15 0.38 0.87 1.35 2.62 7.10 11.90 15.97
34 0.18 0.53 0.94 1.90 3.24 7.50 11.78 16.51
50 0.32 0.66 1.30 2.08 3.49 7.67 11.38 14.04
We=E\,+ Sy

s¢: Downward splash soil

where E=E,} E,,,
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