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Quantitative Analysis of Interactions between Interrill Erosion Influencing
Factors
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Water Resources, Yangling, Shaanxi 712100, China)

Abstract: [ Objective ] Interrill erosion is a complex process triggered jointly by a number of influencing factors, and the effects
of each factor vary with changes in other factors. [ Method ] Based on the data published and available in the literature and
multiple linear regression analysis, the effects of soil type, rainfall intensity, slope gradient and slope length on interrill erosion
process and the interactions were quantitatively analyzed. [ Result ] Results show that rain intensity, slope gradient, interrill
erodibility and slope length were the main factors contributing to interrill erosion rate positively, and among the factors, rain
intensity was the major one, contributing (62.93%). Analysis of the interactions between these factors shows that the increase in

slope length promoted the contribution of the factor of slope gradient, but inhibited the contribution of the factor of rain intensity.
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The increase in slope gradient promoted first and then inhibited the contribution of the factor of slope length, but did reversely the

contribution of the factor of rain intensity. The slope gradient of 20% was the inflection point of the interaction between slope length

and rain intensity, changing from positive to negative. The increase in rainfall intensity interacted positively with slope length and

slope gradient. However, slope gradient was more dependent on rainfall intensity than slope length. [ Conclusion ] During the process

of interrill erosion, the interactions observed between the factors of soil type, rainfall intensity, slope gradient and slope length

were either positive or negative. All the findings in this study are of great significance for revealing mechanism of rill erosion and

predicting soil erosion on slopes.

Key words: Interrill erosion; Erosion factor; Simulated rainfall experiment; Interaction
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Table 1 Levels of the influences of the factors on Interrill Erosion

A 520 R 77K Level of Influencing factor
Influencing factors 1 2 3 4
IR Type of soil texture BRK ATW DUB LOR
Y Slope gradient/% 5 10 20 30
YK Slope length/m 0.15 0.3 0.45 0.6
Wi Rainfall intensity/ (mm-h™") 13.6~14 26.4~27 74.3~76.3 112~115
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Fig. 1 Frequency distribution of interrill erosion rate
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Table 2 Influence of each factor on slope erosion rate based on multiple regression and ANOVA
LIS R A1 SEJ7 A H Yo7 F{i B
Variable Influencing factors Sum of squares  Degree of freedom Mean square F value Sig.
209 18] ] e 6972.484 1 6 972.484 27.334 <0.001
ek 3110.658 1 3110.658 12.194 0.001
(FLIES Werz 23 031.396 1 23 031.396 90.288 <0.001
Erosion rate (O 163 466.74 1 163 466.741 640.823 <0.001
Bl )= 7 A D;=0.164K+0.109L+0.297S+0.7931
R? 0.752

s (D). Bz (S), Wk (L) Ry ZIugetkinlm e
FH (R*) A+F 0.79~0.83 Za] (% 3), W#nxf{z
AR TTRCR R, & T 62%, SERZ, W
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Table 3 Normalized regression equation for relationships of slope erosion rate with its influencing factors relative to level of the factor

SR A SR R K [l )3 75 ,
Influencing factors Level of Influencing factor Regression equation *
A b S A BRK D=0.148L+0.2085+0.8731 0.831
Type of soil texture ATW D=0.055L+0.3425+0.8231 0.799
DUB D=0.132L+0.3815+0.8021 0.788
LOR D;=0.1221L+0.294S+0.838I 0.802
Rz 5 D=0.101K+0.01L+0.9051 0.836
Slope gradient/% 10 D=0.159K;+0.083L+0.9011 0.846
20 D=0.201K+0.159L+0.8831 0.849
30 D=0.217K+0.148L+0.8911 0.866
Pk 0.15 D=0.167K+0.2555+0.8551 0.821
Slope length/m 0.3 D=0.152K+0.38+0.8211 0.789
0.45 D=0.189K+0.35+0.7971 0.761
0.6 D;=0.161K+0.343S+0.7891 0.761
R 13.6~14 D=0.513K+0.315L+0.454S 0.585
Rainfall intensity/ ( mm-h™") 26.4~27 D=0.475K+0.182L+0.707S 0.758
74.3~76.3 D=0.402K;+0.335L+0.743S 0.826
112~115 D=0.41K+0.288L+0.733S 0.788
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Fig.2 Analysis of the interaction between rainfall intensity, slope gradient, slope length and interrill erodibility
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Fig. 3 Contributions of rainfall intensity and slope gradient to variation of interrill erosion rate with slope length relative to soil texture
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Fig. 4 Contribution of rainfall intensity and slope length to variation of interrill erosion rate with slope gradient relative to soil texture
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Fig. 5 Contribution of slope gradient and slope length to variation of interrill erosion rate with rainfall intensity relative to soil texture
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