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Abstract: In order to explore the effects of hydrodynamic erosion factors on soil detachment rate of freeze-
thaw slope, two slopes (10° and 15°), four flow rates (4.5, 6.5, 8.5 and 10. 5 L/min), and four original
thaw depth (2, 5, 10 and 15 cm) were designed to simulate filed runoff. By means of BP Neural Network
and Stepwise Regression Analysis, we analyzed the relationship between the soil detachment rate and 7 hy-
drodynamic erosion factors, including stream power, unit stream power, original thaw depth, flow shear
stress, flow rate, flow velocity and slope. The results showed that the rank of influence significance of hy-
drodynamic erosion factors from high to low was flow stream power > unit stream power > original thaw
depth™>flow shear stress™>flow rate>>flow velocity>>gradient. Furthermore, according to BP Neural Net-
work model, the average error of soil detachment rate prediction was 2. 848% (R*=0.954). In view of Step-
wise Regression Analysis model, the average error was 4. 820% (R*=0.925). According to Single Hydrody-
namic Erosion Factors (Stream power) model, the average error was 5. 298% (R*=0.867). In general, the
prediction effect based on BP Neural Network was better than others. This study provides a new idea for the
establishment of soil erosion prediction model under different original thaw depths in the spring thaw period.

Keywords: freeze-thaw slope; soil detachment rate; BP Neural Network; R Language; prediction accuracy
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1 4.5 10 2 0.373 5. 189 1. 803 0. 190 24.506
2 4.5 10 5 0. 386 6.353 2.254 0.197 38.730
3 4.5 10 10 0. 383 6.195 2. 189 0.196 35. 351
4 4.5 10 15 0.376 6.894 2. 306 0.192 39. 755
5 6.5 10 0.379 6.512 2.251 0.194 35.961
6 6.5 10 5 0. 390 7.327 2.627 0.199 45. 950
7 6.5 10 0 0. 383 6.929 2.405 0.195 40. 814
8 6.5 10 15 0.378 8. 277 2. 841 0.193 54. 281
9 8.5 10 2 0.391 6.598 2.377 0.199 42.027
10 8.5 10 5 0. 388 7.757 2. 744 0.198 50. 005
11 8.5 10 10 0. 386 7.170 2.541 0.197 45.910
12 8.5 10 15 0. 381 8. 475 2. 868 0.194 55. 960
13 10. 5 10 2 0.391 6.751 2.477 0. 200 42.529
14 10.5 10 5 0.383 8.102 2. 867 0.195 55. 989
15 10.5 10 10 0.377 8.152 2. 804 0.192 52.863
16 10.5 10 15 0. 381 8. 981 3. 183 0.194 63. 878
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19 4.5 15 10 0. 285 9. 448 2.555 0.214 52. 883
20 4.5 15 15 0.319 9.621 2. 858 0.239 60. 920
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28 8.5 15 15 0. 342 9.990 3.026 0. 257 65.026
29 10. 5 15 2 0.316 9. 842 2.926 0.237 54.106
30 10.5 15 5 0.323 9.973 3.032 0. 242 55.290
31 10.5 15 10 0.339 9.767 3.068 0. 254 60. 126
32 10.5 15 15 0. 360 9.915 3. 256 0. 270 73.195
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