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An Analysis on Dynamic Changes of Soil Erosion in Semiarid
Loess Area Based on Uniform Sampling
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Abstract: The aim of this study is to assess the effect of vegetation restoration on soil erosion dynamic chan-
ges in recent years. Based on the uniform sampling(1%) . the impact factors of soil erosion were surveyed in
39 watersheds in Wuqi County, Northern Shaanxi Province in 2009 and 2011 respecitively. With the compari-
son of land use interpreting result from 2009 SPOT multi-spectral image, the accuracy of the sampling meth-
od, soil erosion dynamic changes and the impact factors were analyzed in Wuqi County. The results showed
that; (1) The 1% uniform sampling ratio could well represent current situation of soil erosion in Wuqi Coun-
ty. (2) From 2009 to 2011, the area of slight erosion increased significantly, while the proportion of moder-
ate, intensive, extreme intensive and severe erosion has reduced in varying degrees. All the areas of intense
erosion, extreme intensive and severe erosion decreased by more than 5%, while the erosion intensity varied
significantly within the single watershed. (3) The main reason that causes soil erosion changes was the rain-
fall erosivity, which was smaller in 2011 than in 2009. Compare to 2009, although the area of shrub land de-
creased, the area of grassland and all the other types of vegetation cover increased in 2011. Due to this, the
soil conservation biological factor decreased, and the changes of other factors were small.
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a . 8 000~15 000 t/(km? * a) 075 1. 36 1.50 0. 14
15 000 ¢/ Ckm? » @) 5~8 2.28 2.08 —0.20
8~15 9.37 8. 85 —0.52
1.3 15~25 25.96 25.61 —0.35
110000 DEM(5 m 25~35 34.84 36.08 1.24
X5 m), ArcGIS 9.3 >35 23. 20 22.88  —0.32
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2 2009 SPOT
/% /% /% /% /% /%
13.79 40. 09 44.36 0.13 1.05 0.58
SPOT 12.68 53.29 33.03 0.48 0.53 0
31.6%,2011 11.4%.
2
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2.1.1 EHKRTAi (CSLE)
2009 2011 3 CSLE 2009
88 285 66 563 t/(km* «a)( 3), 2009 2011 2o -
4723 2 447 J(tekm?~a ) 2000 Dol 1
t/Ckm® + ), 2011 2009 (<1 000) 22.71  41.59  18.88
2 276 t/(km* « a), 2009 (1 000~2 500) 24.81  24.25 —0.56
o , 2009 ,2011 (2 500~5 000) 22.83 21.16  —1.67
, . . (5 000~8 000) 14,06 8.10 —5.95
’ (8 000~15 000) 9.76 411  —5.65
15 000 5.84 0.79 —5.05
5% ' 15%. = /)<1 «km’+a') 88285 66563 —21 722
2.1.2 AR DABRMG LEZREE T 2009 JGtekmiealy 4723 2447 —2 276
2011, , 39
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,2009—
2011 . , 64 ,2011
2009 42. 8%, 2011 2009
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4 2009 2011 %
2009 2011
2 14.62 29. 60 30. 55 15. 29 5.09 4. 85 34.76 31.47 27.40 3.46 0. 86 2.05
9 12.15 25.53 26.16 12.98 12. 83 10. 35 39. 90 28. 34 22.94 6.78 0. 94 1. 10
11 8. 25 18.99 30. 96 26.23 14.70 0. 86 32.90 16. 82 41.10 8.53 0. 64 0. 00
13 19. 06 29.67 19.21 5.51 6.42 20.13 41. 36 37.25 11.78 9.62 0. 00 0. 00
21 8.57 21. 24 26.50 29.83 10. 83 3.03 43.97 27.54 25.24 1.03 1.99 0.23
23 42. 35 37.39 18.09 1.16 0.67 0. 34 39.47 30. 44 26. 14 0.98 1. 28 1. 69
25 50. 44 24,22 9.18 4. 88 8. 25 3.02 61.57 21.51 15. 46 0. 25 0.74 0. 48
27 19.73 34.42 39. 29 1. 98 2.45 2.13 43.58 25.50 27.81 0.71 0. 95 1. 44
29 16. 16 31.61 30. 56 17.05 3.96 0.67 24.63 33.06 31.81 8. 74 0. 86 0. 90
42 9.58 17. 86 25. 46 22.35 21.65 3.09 46. 88 23.53 18. 00 6.24 4.07 1.29
44 7.14 23.62 28.68 27.16 2.65 10. 75 36. 90 23.48 31.92 7.69 0. 00 0. 00
46 14. 89 15.41 23.62 31.08 14.07 0.94 56. 88 13.17 11.56 12.10 5.03 1. 26
48 22.37 29.46 26. 66 13.62 5.27 2.63 33.22 39. 26 15.62 7.05 0. 87 3.97
50 20. 10 20.78 22.37 20.01 16. 49 0. 26 50.91 36. 40 12.54 0.15 0. 00 0. 00
64 42. 84 27.19 20.52 2.57 4. 26 2.62 89.19 6.75 0.91 0.70 0. 68 1.77
66 9.08 22.10 27.05 18. 40 15.11 8. 26 31.98 27. 46 30. 40 7.60 1.25 1.32
68 7.23 19.43 27.13 20.93 16. 57 8.72 15.41 31.18 35.11 12.68 5.21 0.42
70 13. 60 18.79 19. 54 22.26 16. 23 9.58 24.62 28. 87 23.19 16. 08 7.25 0. 00
72 18.57 29. 36 30.03 10.73 6.93 4. 38 30. 77 27.19 31.57 6.29 3.96 0.22
74 27.74 18. 15 19. 88 12.51 17.99 3.73 53.32 21.27 20. 10 3. 64 1.67 0. 00
76 20.72 29.07 27.77 20.08 2.11 0. 25 77.79 14.72 5. 06 2. 36 0.07 0. 00
93 32.81 25.53 16. 66 8.43 14. 28 2.29 26. 64 31.95 22.61 15.09 3.58 0.13
95 6.72 22.89 26.15 20. 87 23.23 0.15 23.92 31. 39 42.68 1.10 0. 26 0.65
97 25.82 24. 46 17.90 18. 45 7.98 5.39 23.16 26. 24 28. 64 20. 43 0.97 0.56
99 29.75 32.43 14. 33 6.05 8. 86 8.58 65.90 20. 54 4.25 6.09 3.21 0. 00
101 15. 29 33.06 36.78 12. 64 1. 30 0.92 45. 35 31.75 19. 16 3.43 0.31 0. 00
103 11.15 9. 83 17.74 11.42 18. 45 31.41 42.53 16. 31 10. 16 9.84 20. 99 0.17
105 19.79 22.38 21. 84 15. 67 19.91 0.42 25.70 24.51 28.91 18.03 1. 86 0.98
122 24.70 29.19 20.53 10.72 9.54 5.32 36. 44 32.47 22.26 2.67 3.38 2.79
124 17. 34 33.58 32.82 11.61 4. 40 0. 25 20. 00 31. 87 27. 28 13.03 7.82 0. 00
126 15.64 20.10 14.51 10. 90 11.65 27.19 42.78 20. 80 13. 38 11.68 11. 31 0.05
128 13.85 18. 89 20. 80 16. 85 10. 50 19.12 25.55 32.99 15.05 12. 47 12. 23 1.70
130 8.75 12.95 20.03 21.05 25.11 12.10 27.65 18.52 23.29 18. 48 10. 84 1.22
138 13.25 16. 10 22.81 15.58 22.08 10.18 37.32 32.94 20.52 5.03 4.19 0. 00
139 9.07 23.57 29.19 36. 74 0.02 1. 40 13.08 24.56 35.49 18.93 .95 0. 00
141 31.63 31.75 21.73 5.05 9. 84 00 11. 39 21.16 27.23 21. 64 18.58 0. 00
143 36.85 34.43 4.70 5.25 5.958 13.19 20. 56 13. 46 25.42 21.19 19. 37 0. 00
148 45,01 22.42 17. 31 7.20 4. 46 3. 60 53.62 16. 80 13.82 7.58 7.99 0.18
150  46. 46 18.92 19.63 12.47 1.66 0. 86 66.69 17. 28 10. 48 4.57 0.99 0. 00
CSLE
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YN T A E 16.6  0.63 20.6  0.79
12009 2011 809.7  30.96 540.0  20.59
6.4  0.24 19.7  0.75
5 20092011 360.5 13.79  339.9 12.96
2009 2011 1.0 0. 04 2.0 0.07
/% /% 0.0 0.38 9.8  0.38
0.09 10. 06 10.05 976.6  37.35 1288.7 49.14
0.219 5.17 12.75 136. 6 5.22 105.7 4.03
0.294 5.76 1.39 15.1 0.58 0.2 0.01
1 79. 00 75. 82 71.7 2,74 11.3  0.43
3.5 0.13 3.8 0.15
( 207.4  7.93  276.1  10.53
7), 2009 2011 ( ) 0.0 0. 00 4.8 0.18
. 2011 2 614.95 100.00 2 622.60 100.00
7 2009 2011
/% /% /% /% /% /% o
(tekm?+a )
2.34 0.77 3.18 6. 49 14. 60 72,62 16 564. 1
27,47 19.58 47.53 5.35 0. 00 0.07 2 198. 1
100. 00 0. 00 0. 00 0. 00 0. 00 0. 00 738.7
13. 60 54.67 4.26 11.17 8.13 8.18 5951.6
2009 0.51 26. 71 36. 80 13.72 22.26 0. 00 4551.4
10. 15 25.56 46. 20 10. 16 2.26 5.66 4004, 1
0. 00 0. 00 0. 00 0. 00 0. 00 100. 00 37 497.5
1.69 18.23 34.55 8. 45 5.47 31.61 5 502. 3
12.47 12.01 33.70 27. 48 14.35 0. 00 3988.2
1.63 2.74 4.95 7.20 26. 30 57.18 14 666. 4
65. 85 7.94 22.11 4.09 0. 00 0. 00 1034.0
76. 41 0. 00 0. 00 23.59 0. 00 0. 00 1 420. 6
41. 86 44,76 5.95 2.73 2. 90 1.80 2 603. 3
2011 16. 70 39.05 40. 93 3.31 0. 00 0. 00 24724
31.06 24,58 35.92 6.38 2.06 0. 00 2 690. 5
0. 00 0. 00 00 0. 00 100. 00 0. 00 14 321. 3
76. 33 0. 00 23.67 0. 00 0. 00 0. 00 926. 6
26.75 32.91 32. 86 6. 42 0. 00 1.07 2581.4
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