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Abstract: In order to explore the influencing factors of organic carbon transfer (Mg, in rill
erosion in alpine soil and to construct an organic carbon migration model that conforms to
regional erosion characteristics, this study selected four factors that affect soil erosion: gravel
cover degree, slope length, slope, and flow rate (Rc, L, S, Q). A full factorial design method was
used to conduct runoff erosion experiments. The main results were as follow: (1) M, varies
parabolically with Rc, and there was a positive correlation between M, and Rc when Re below

the critical value, and a negative correlation between Rc and M, above the critical value, with a
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critical value of around 45%; M, increased with S, and the rate of increase gradually
decreased. L and Q had a small impact on M. (2) The sensitivity and contribution rate of the
factors to M,,. were consistent, with Rc (68.69%) > S (18.97%) > Q (6.00%) > S x Q (2.09%) >
Re x 5(2.08%) > Rc x Q (1.18%) > L (0.91%). The interactions of Rc x L, S x L, and L x Q had
no significant effect on My, (P > 0.05). (3) Rc, S, and Q had a cumulative contribution rate of
93.66% to Mg, which can explain most of the M, variation. A redictive model for M, was
established based on these three factors: M= 0.6 231Rc + 1.998 S + 6.885 O - 0.006 849 Rc’-
0.06 073 §?- 1.108 Q. The model was tested with measured values, and the R? value was 0.8
352, the NSE value was 0.722 545, and the P-value of the Mann-Whitney test was 0.724, which
indicated that the model was basically applicable and achieve high prediction accuracy.
Compared with the various test indicators of the full factor model, some factor models had
fewer independent variables, simpler equations, and basically no decrease in accuracy. They had
a high explanatory power for the dependent variables, making them more suitable for predicting
M, in the southeast of Tibet, where information acquisition was difficult and the environment
was complex.

Key words: Alpine soil; Gravel cover; Full factorial design of experiment; Runoff erosion;
Organic carbon loss; Model
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