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Significance of Impact Factors upon Erosion and Sediment Yield on
Northern Shaanxi Loess Plateau Based on BP Neural Network

ZHAO Ming-wei' . TANG Guo-an', LI Fa-yuan', YUAN Bao-yin’, LU Zhong-chen®
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Sciences, Beijing 100029, China; 3. Eco-environment Research Center, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: The relations of erosion and sediment yield with their impact factors on the Loess Plateau of China
have been a research focus. A relation model based on BP neural network model is constructed by taking 23
small watersheds on the Northern Shaanxi Loess Plateau as test areas. In the relation model, six impact fac-
tors are selected as input variables and erosion and sediment yield modulus, as output variable. The weighted
matrix is employed to express the interface for input variables and hidden layers and the interface for hidden
layers and output variable. Results show that the model can effectively distinguish the correlativity between
the six impact factors and erosion—sediment yield modulus. From strong to weak, the six impact factors can
be ordered as: soil anti~erodibility>>nibble degree™>gully density>>average annual precipitation>>NDVI>the
ratio of silt to clay. Finally, the validity of the relation mode is verified by randomly selecting 3 small water-
sheds and employing BP neural network model. This study may be helpful to improve the methodology of the
analyses of erosion and sediment yield in a watershed.
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1
(t+km?+a ') mm / (km * km /> NDVI /% o
1 14 014. 8 460.0 9.1 0. 36 63.9 0. 80 1.8
2 11 648.8 441. 2 6.8 0.32 65.8 0. 86 1.8
3 11 144.1 440. 6 8.6 0.42 61.7 0. 80 2.0
4 10 428. 4 493.6 10.9 0.42 65.3 0. 94 2.2
5 10 311.8 517.4 9.4 0.42 70.6 0. 88 2.0
6 10 666. 4 533.4 8.7 0.47 72.1 0.77 2.0
7 9 333.5 455.5 10.9 0. 44 72.2 0.79 2.6
8 7 438.4 557.7 9.2 0.58 70.7 0. 87 2.5
9 6 077.4 552.0 10.7 0.48 75.4 0.73 2.
10 10 033.2 473.5 9.4 0.41 67.9 0. 80 2.2
11 7 568.0 469. 2 9.5 0.40 76.5 0.74 2.6
12 5470.8 462.6 6.3 0.40 74.6 0. 80 2.8
13 4 557.4 445.1 7.9 0.46 74.7 0. 81 3.0
14 11 760. 4 527.7 9.1 0.51 74.5 0. 82 2.2
15 8§ 101. 2 550. 3 8.3 0. 66 70.5 0.76 2.5
16 3 845.4 580.7 7.5 0.73 87.7 0.71 3.0
17 4 811.4 582.3 5.6 0. 56 85.0 0. 85 3.0
18 2 775.0 578.1 5.0 0. 69 85.0 0. 60 3.2
19 3 326.9 575.4 8.7 0. 65 83.4 0.62 3.0
20 1945.4 590. 6 2.9 0.57 89.4 0.25 3.3
21 1 847.5 587.9 4.6 0.61 89. 8 0.48 3.9
22 2 270.4 578.6 5.6 0.70 88.9 0. 37 3.3
23 2 346.1 553.5 3.7 0. 69 88.5 0.43 3.9
(2)  w, Xw,
2 . MATLAB
2.1 BP R
tansig , 2.58 —2.08 3.90 2.39 1.43 1.64
(purelin) 3.07 0.29—0.09 3.50 1.94 —3.67
o 1 3 |—3.21 3.34 2.46 0.91 1.69 —2.38
) 6 1, b 2.67 3.18 —2.24 —2.92 —0.44 —2.84
, 1.24 —3.19 —0.69 3.28 1.46 —3.77
6, —2.25 3.12 2.78 3.10 —2.01 2.42
Wi s Wy o w,=[0.051 0.034 0.212 0.104 0.043 —0.113]
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/mm (km + km™?%) /%%
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9 421. 10 5 796. 00 7 296. 00 7 084. 50 6 103.50 7 202. 60
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(te km™* D) BP
" ‘ /% /(tekm % ea ) /%
1 11 144.1(0.722 5) 0.791 9.48 8 230.73 26. 14
2 10 311.8(0. 694 9) 0.727 4.62 8 077. 26 21. 67
3 3 845.4(0.362 7) 0.377 3. 80 3 038.22 20. 99
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