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Review on Hillslope Erosion Prediction Models in China
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Abstract: By the research of hillslope erosion prediction model, the knowledge about the process and the mechanism of soil
erosion were strengthened, and the arrangement of soil and water conservation practice on hillslope were supported. The
quantificational evaluation and the research of prediction model about hillslope erosion were divided into three stages in China:
( 1) Hillslope erosion statistical model based on USLE (U niversal Soil Loss Equation); (2) Steep hillslope soil erosion
prediction model; (3) Physically based hillslope erosion prediction model. Finally, considering special erosion sediment and the
complex terrain in our country, some intensified aspects on the establishment of hillslope erosion prediction model were
advanced, which were the research on the process and the mechanism of ephemeral gully erosion, the equation of interrill flow,
rill flow, ephemeral gully flow, modeling of steep hillslope-

Key words: hillslope; erosion prediction model; empirical model; physically -based model

20 70 ; ;
(USLE) ,
USLE ,
RUSLE WEPP , ! USLE
20 60 ;

20 50 USLE , ,

, 80 , , ,

. USLE .

(
©) £ 2004-07-10

(KZCX3- SW- 422); (40335050)

SRR (1979 ), k(REk), T A, BEFRAE, FFR 6 R LT i A2 L AR .



110- 11

ez, CSLE ( China Soil Loss Equation)'”
1 USLE 29
(K) (0 (P)
(R) (LS)
A= RKLSCP
5 4 .
LS = 0. 07197L0-18 ¢ R , 4 6
Esol % e c
c
A= 12.66RLSCP
6° 20m
6° 10° 15° C 0.53,0.52
Elx . p=0.455+ 0. 121
\ 0.37 0.47
s L= (L/20)%3
$=0.05+ 3. 601gS + 51. 601eS2
A= RKLSCP
:0.24 0. 08, 0. 35, 0. 05, 0. 19,
Ely LS= 0.067L0-251.3
0. 17 0. 26, 0.24 0.18
A= RKLSCP
L= 04103 ,
Elyp ,
S=0.074S8"%

A= 0.8351RKLSC-23

K= 0.0075D- 0.05 P=18982.63C~ 23
A= RKLS
LS=(S/10)07®
(L120)0-4
A= RR.KK.LSCP
Ely
s 2. 094, 1
KE> 25 3.116
A= RKLSCP
Cc
LS= (L/20)0-%
Eeol %
(5/5)1.32
R 14
CSLE (10 USLE
> 10 min (
’ )
’ ( 9 2
)3 B E
A= RKSLBET (D )
A — © hm?); R— ’ ’
(1 ) USLE L: S
(MJ. mm/h- hm® a);K— (t- hm*- h/hm?
McCool (1987) s
- MJ mm* a); S— ( )sL——
( sBET
( ) ’
, USLE
s CLSE s , (B) (E)
> : 15° ,20m (1) 5

,5m ,



4 111-
) JE, (J/m?) ;A—
(kPa); 0— (9; C,—
e (%) ; E,— (N/m?;E,—
1985 1991 , (N)
, , GIS
, ARC/INFO ,
' 4
M= 5'097P0999[302.63750.8&)L0.286ch (2)
H= 1+ (S‘ 15)[1. 003( P [30)* 13— 1] (3) >0
30- 15 20
M — (t/km?); P—— (mm);
VEYS 30 min (mm/min) ; S — (9
L— (m); H— (15°
);C— s
(1)
’ USLE )
’ USLE ,
C 3 , (> 109 7
% USLE
1.0; 5% USLE
’ USLE
s c n
’ (2)
3 B 5
GIS ,
1996
112
, ) GIS , ,
’ (1) ;
b (Db) ’(2)
(D) (T.) .
Dy= 0. 015]( E4/ A)e(268i0-048y,) (4) .(3)
D= 1.776x 107 7E %X 7 (5)
T.=0.0081E," (6) .
Di— (kg/mz);Dr— ,
(kg/m?); T.— (kg/m?); J—



112 11

[ 1]  Wischmeier W H, Smith D D. Predicting rainfall erosion losses — a guide to conservation planning [S]. USDA
Agricultural Handbook, No-537, 1978.

[2] s s , . [17. , 1992, 12(4): 1- 9.

[3] , , , . [J]. , 1997,28(6): 251- 253.

[ 4] s . [1]. , 1983,(6): 23— 27.

[5] , , ) [A].

[M]. : ,1992. 60— 84.

[ 6] s s . [1. ,1991, 5(3): 22- 27.

[7] , , .. [J1- , 1995, 9(1): 25- 30.

[ 8] , . [J]. , 1992, 12(1): 23— 41.

[9] [J]. ,1999,19(1): 1- 9.

[ 10] Liu Baoyuan,Zhang Keli, Xie Yun. An Empirical Soil Loss Equation[ A].In:Process of soil erosion and its environment
effect volume I 12th ISCO[ C]. Beijing: Tsinghua Press,2002. 21~ 25.

[ 1] , , . [J]. ,1996,2( 1): 1- 9.

[ 12] , s . [M]. : , 1998.190- 196.

( 65 )

[ 10] Daniel T C, Sharpley A N, Lemunyon J L. Agricultural phosphorus and eutrophication: A symposium overview[ J]. J.
Environmental Quality. , 1998, 27:251- 257.

[11] Foy R H,Withers P J A.The contribution of agricultural Phosphorus to eutrophication| J] . Proc. Fert. Soc. , 1995,365:
1- 32.

[ 12] Carpenter S R,Caraco N E,Correll D L, et al- Nonpoint pollution of surface water with phosphorus and nitrogen[J] -
Ecol. Applic., 1998, 8: 559— 568.

[ 13] Parry R. Agricultural phosphorus and water quality: A US Environmental Protection Agency Perspective[ J]. J.
Environ. Qual., 1998, 27:258- 261.

[ 14]  Gburek W J, Sharpley A N.Hydrologic controls phosphsros lossfrom upland agricultural watersheds[J] - J. Environ.
Qual. ,1998,27(2):267- 277.

[ 15] Gburek W J,Sharpley A N, Heathwaite L, et al. Phosphorus management at the watershed scale: A modification of the
phosphorus index[J] .J. Environ. Qual. ,2000, 29: 130- 144.

[ 16] Walter MT, Walter M F,Brooks E S, et al. Hydrologically sensitive areas: variable source area hydrology implications
for water quality risk assessment[ J].J.of Soil and Water Conservation., 2000, 35(3): 277- 284.

[17] Beasley D B, Huggins L . ANSWERS User’s Manual| S|. West Layette: Dept. of Agric, Eng., Purdue U niversity.
1982.

[ 18] Knisel W G, et al. CREAMS: A field scale model for chemicals, runoff and erosion from agriculture m anagement
system [R].Washington,D. C.:Cons. Res. Rep. USDA, 1980, 20.

[19] Knisel W G, et al. CREAMS: A field scale model for Chemicals, Runoff and Erosion from A griculture M anagement
System[ R] - Cons. Res. Rep- No. 26, Washington, D. C.: Science and Education A dministration, USDA, 1983.

[20] Young, R A- AGNPS: A nonpoint source pollution model for evaluating agricultural watershed[J]. Journal of Soil and
W ater Conservation, 1989,44(2): 168- 173.

[21] http://www. sedlab. olemiss. edu/agnps. htm [ EB/ OL] .

[ 22] Daniel, T C, A N Sharpley, D R Edwards, et al Minimizing surface water eutrophication from agriculture by

phosphorus management[J] - J.Soil and Water Conservation, 1994,49:30- 38.

[23] Sharpley A N, Daniel T C, Sims J L, et al. Determining environmentally sound soil phosphorus levels[J]. J. Soil and
Water Conservation, 1996, 51(2): 160- 166.

[24] Sharpley A N,Chapa S C, Wedepahl R et al- M anaging agricultural phosphorus for prorection of surface water: Issues
and Options[]J].J. Envoron. Quality, 1994,23: 437- 451.

[25] Sharpley A NmTunney H. Phosphorus research strategies to meet agricultural and environmental challenges of the

21st Century[ J] .J. Environ. Qual. , 2000, 29: 176- 181.



