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Study on Watershed Soil Erosion Models Based on Erosion Mechanics Mechanism
—— Taking Yangtze Rive Three Gorges Reservoir Area as an Example

XIA Yan-hua', ZHANG Ping—cang’
(1. Institute of Rock and il Mechanics, CAS. Wuhan 430071;

2 Soil and Water Conservation Bureau of Yangtze Rive Conservancy Commission , Wuhan 430010)
Abstract According to observation data and the outcomes of artificial rainfall in Wangjiagiao basin, based on ero—
sion mechanics mechanism, two concepts of slope erosion and basin erosion are distinguished grimly and soil ero—
sion models of slope and small watershed have been established. The calculative products of the models manifest
that slope erosion is small and equated to 7. 1% ~ 11. Bo of watershed erosion. It suggests that the erosion matter
of the small watershed mainly comes from channel erosion and gravitation erosion, instead of slope erosion.
Therefore it is a considerable problem how to carry on works of soil and water conservation in Wangjiagiao small

w atershed.

Keywords Wangjiagiao basin; slope erosion; watershed erosions erosion mechanics mechanism; prediction model
L —
I 71 &

[1]

2 ATATEWHRE LERMED

21
9 , 200 m, , 4
) 20, 25,30 ,35, .
50~ 70 cm, .5 (25 .
2.2
, [2]

* : 2002-1023

1974,



1 : 153

[3] [4]
. R= Plx»
b1 24~ 29, :
Me = 412 135( sin"™'8) © (cos™ P18) - &M MW g4F0 20,928 (1)
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3.1 1 t /km>
(2) 1989 . 1993 1993 1996
1996 3 N (% ) (% )
( 2) ) 1 54. 08 6. 69 23 324. 82 433. 60 8
2 105. 45 81. 44 - 23 602 11 524. 06 -5
7. Yo~ 11. Te. (2) 3 27. 18 56. 69 217. 84 368. 56 8
4 41. 68 24.36 - 10 147. 63 158. 41 5
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7. 1% ~
1L 7 ’ ? 1989 1993 1996
(t/km?) 1276 442 1714
) > (t/km?) 90. 5822599 33. 00551247 202. 058368
( 3) . % ) 7.1 75 11. 7
(1) LA . 1989 1023 7mm,3 4 A 6. 719 4, 16. 865; 1997
327. 4 mm, 1989  31.9%% , A 28 548,161.69, 1989 425  9.59 . (2)
LA . 1991 1653 mm,3 4 A 1. 466 83, 10. 2002 ; 1997
63. 1 mm, A 28 548,161.69, 1991  19.46  15.85 . (3) AL (4
A
3
1989 1990 1991 1992 1993 1994 1995 1996 1997
(t/km?) 1276 611 2487 276 422 287 206 1714 599
2 (t/km?) 105. 45 87.47 367. 32 602. 1 188. 46
3 (t/kmz) 85. 74 46.91 36. 48 23.06 23. 4 41. 69 287. 77 195.2 171
4 (t/km?) 215. 2 331.6 253. 68 46. 5 43. 01 288.7 14. 71 369.2 968. 55
(mm) 1023. 7 628 677. 5 508. 8 577. 5 572.3 245806. 6 327.4
(mm) 151 144.9 165. 3 H. 1 125. 8 125.8 53. 8 72.5 63. 1
(d) 10 6 6 10 10 7 7 9 8
(mm) 33. 4 144.9 165. 3 61.2 37. 6 70. 8 33.7 137.5 139
30min (mm) 19 43.9 25.2 34.4 19. 4 35.8 19 13 251
2 24. 988 30. 48 178. 31 35.13 31. 462
3 6. 7194 7.678 1. 4668 8 3551 5. 545 14.53 139. 69 11.39 28. 548
A %) 4 16. 865 54.27 10. 200 16. 848 10. 192 100. 6 7. 1408 21.54 161. 69
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30min
2
(mm) (mm /h) (t/km?)
Mew; Mog : * 150. 9545 29.4 835.0144
1989 122.614 23.22 85.492
Mo = Mor+ Mo (3) 94. 85786 12.6 49.8916
128. 6935 19.2 137.5371
Mo , 1993 74. 698 8.52 16.92418
, , Mo 64.389 37.14 171. 8098
142. 158 14.22 71. 3024
. : N : 1996 140. 6874 19.32 141.9192
, 101. 1038 71.58 1306. 925
o
5 3
’ (4 1989 1993 19%
’ (thkm) 1276 442 1714
5, 3 73. 8%~ 88.6% , 3 (t/km?) 970.398 326,271  1520.147
% ) 7. 05 73. 817 88.69
Maw R= Pl , r= 0. 905
, Mo : 6
M= 0976 %" ho %0 = 0,929 (4) 1989 1993 1996
(t/hm?)  1279.093 406 7816 2245.954
. (¢ lkm?) 1276 442 1714
Mi= Mo K.CZ+ MwK.C (5) (%) 0.242367 - 7.96796 31.03583
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[©) Y= 0.787141+ 0. 209699X 2= 0.85243
5 @ Y = 1.798690¢0 050654¢ 2= 0.88436
® Y= - 0.245071+ 0. 217217X 2= 0.85495
s @ Y= 3.449157 — 0.291649X + 0. 016408X?> 2= 0.89554
® Y= 1.080272+ 0. 110493X 2= 0.94720
© Y= 1.664379+ 0. 026907X + 0. 002687X2 2= 0.95106
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