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Assessment of WEPP Model Applicability( Hillslope Version)

on Hil}gully Region of the Loess Plateau
—A Case Study in Slope Length Factor
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(1. College of Resource and Environment, Northwest Agriculture and Forestry University,
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Abstract: Based on observed meteorological data and measured soil loss data from field runoff plots in 1985 —1992
at Ansai Comprehensive Experimental Station, the applicability of WEPP model to different slope lengths on hil:
gully region of the Loess Plateau was assessed. Results showed that simulated values of event runoff, annual
runoff, and average annual runoff by WEPP model were not desirable for the slope lengths of 10 m, 20 m, 30 m
and 40 m. However, the simulated values of event soil loss and annual soil loss by WEPP model were desirable for
the slope lengths of 10m, 20m, 30 m and 40 m, respectively. T he differences of simulated values between slope
lengths and increasing trend with increase of slope length were close to observed data of the soil loss. The Nash
Sutcliffe model efficiencies of event runoff simulation and annual runoff simulation were 0. 915 and 0. 879, respee-
tively; and the Nash- Sutcliffe model efficiencies of event soil loss simulation and annual soil loss simulation were
0.853 and 0. 758, respectively. The simulated accuracy of annual average runoff and soil loss by WEPP model was

satisfied. 730 had a great effect on runoff simulated values at individual storms; the error between simulated values
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and observed data probably increased when [ 3 was higher than 0. 92 mm/ min. T he soil loss simulated values at in-

dividual storm had a close correlation with Pl39, and the error between simulated values and observed values in-
creased when PI30 was greater than 129 mm?/ min. ZP]mwas an important factor affecting simulated accuracy of
WEPP model, and simulated accuracy decreased when the ZP]30 was higher than 150 mm>/ min; meanw hile, the

effect of ZPI30 on runoff simulation was more greater than that on soil loss.

Keywords: WEPP; soil erosion; slope length; application; the Loess Plateau

371 mm, 69 %
) , . 8. 06 km/km?,
10
WEPP( water erosion prediction project) (1716 , ,
, 14000t/ (km’*a) '
30 USLE 4 ,
(universal soil loss equation) '™, USLE 10,20,30 40m( 1), ,
WEPP , 4 )
20 cm, s
[2] 3%
WEPP USLE , i
1995 WEPP , WEPP ;
/m /m /(%)
WEPP 1 10 5 30
WEPP 2 20 5 30
, WEPP 3 30 5 30
. WEPP 4 40 5 30
CLIGEN( climate generator)
WEPP 1.2
8a(1985—1992 ) ,
1985 —1992
, WEPP
WEPP 10,20,30 40m
3 ,
, WEPP
1.3
, 1985 —1992
1 RB IR AT | )
1.1 WEPP ,
(
: : 10919, 36 ) — ;
st 1068~ 1309 m'"” 10, 20, 30
, 8.87C, 40m 4 1
36.8 C, -23.6C 1985—1992 ;

530 mm, 6 —9



52 27

2
/ /
/C /C (MJPm™>d " (m*sec ') /C
19900605 0 3.4 1.7 17.6 2.6 157.5 8.9
19900606 0 27.3 13.3 5.6 3.0 180.0 13.7
19900607 3@ 24.1 12.6 12. 1 1.3 337.5 12.6
HO) : 19.00, 19. 10, 19. 30; :0, 1.3, 1. 4mm
2 WEPP #/ vh IS H ) by g
2.1 ,
6 ,
2.2
1 , 4 ,
10,20,30 40m, 10 m 30 m
, , 1985 —1992
2 . , 20m 40m
25 1992
: R= D, 2 (Xpi— Xui)®
Jj=5 1= 1985
- (i = 1985, 1986, .., 1992;j = 5,15,25)
o : R— ; Xy —
ﬁé ok g Xpi —
@( ;1 , 1985—1992 ; j —
B 1 , 10 m 30m
] 161
g 0.5 Lo L5 2.0 15 mm/ h, 3.5
BYFHER Pa, 0.0025s/m
—— tR R ER —N— 4 43 ) + 3% °] 4l 4
—B— tEERYY ) —o— MMM S AR ’
—a— WH LT —A— HHAK ISR R,
1
4( 22. Imm/h, 3. 6Pa
o 0.022 s/m
= Bl
a 2.3
i 2 . WEPP
& 1t 20m  40m 1985 —1992
o , , , , , N ash-Sutcliffe
0.5 1.0 1.5 2.0 (7
BRENER
—— PEEEE —— 2 g (3] + 36 T .
—a— LHMERNY S —e— WHHATAE , :
—h— AT —A— FHK SRR
M 1 Z( Y obs— Ypred)z
E = -

2 Z( Y obs — Ymean)2



53

2 : WEPP
Mg ;o Yo —— ; 3 )
Ypred — 5 Yimem Mg 0. 876 0. 882, Spearman
Mg 1, 0.945 0. 986,
Mg 0 ME 0.744  0.764, Spearman
; My 0.948 0.975 WEPP
Mg 0.5 , )
[7]
3
/ mm /(kgem™?)
My 0.876 0. 882 0. 744 0.764
Spearman 0.945 0. 986 0. 948 0.975
3 4;%@*%*&2%%-\%21{?&%*}? WE;zsh— Sut cliffe ME 0. 915,
0.879 - 0.056( 3,5,7);
3 s WEPP N ash-Sut cliffe Mg
10,20,30 40m 4 0. 853, 0. 758 - 0.456( 4,6, 8)
) WEPP
Nash Sutcliffe Mg Mg
4 , WEPP 0.75 WEPP
WEPP
) X ( 35
7, 0.7 mm; 8 a
12 mm, R 4;  Nash
WEPP WEPP Sutcliffe
, WEPP , WEPP
, 2.71 mm,
3.81kg/m’( 7-8)
( 4,6,8) WEPP
1007 -0 954x+0. 253 o y=0.757x+0. 374
R*=0.917 R'=0. 867
801 m,=0.915. o~ 30p M=0.853
E 5ok n=248 i n=248
@ 1988-08-03 é 20
10
20 1989-07-23 1988-08-03
1991-08-17
0 2[0 410 610 810 1 (1)0 0 10 210 310 4IO

LW {E/mm

S E (kg + m™)



27

54
1200 0. 882x+7. 204 501 0. 726x+4. 409
100+ R'=0.884 40l R'=0.779
e M,=0.879 Y ki M=0.758
g B80r u=32 % 30 7732
@ gol 19884 <)
=
E 40l N 1989% g 20 Togst:
20} Za 10
0 2‘0 4’0 GlO 48T 160 1J20 0 10 20 30 4‘0 Sl()
L H {6/mm E W/ (kg » m?)
5 6
45 0. 034x+35. 854 200 y=1.955:—8. 683
R'=0.913 ~— R'=0.995 %
M,=—0. 056 'e 151 M,=0.456 -
R © | s
§ aa A :\; 10r
ﬁ 35 ﬁ 5L P
®
%% 35 40 25 0 5 1o 5 20
32 H/mm SERME/(kg » m ™)
7 8
4 , 1988 1989
( 19880803, 19890717, 19890717, 19890723 (95,
19910817) (3 > Plsof T3
4 I30( 30 min ) ) 5 1988 1989 > Pry
4, 4 £ 0. 94, 1. 00, 192.52  150.90 mm>/ min,
130 s 130 ZP130
PI 1988
(19880803) : S ; ;WEP? (
( 9 P30 4 s ) ( %
- 2Pln . 2Pl
Pl 129. 34 mm"/ min,
WEPP Pl3o . 2Py
, PI3 ,
4 I30( 130 220.5 mm/ min)
I3/ (mm®*min~ ") PI 3/ (mm® min™ ") 30/ (mm® min~ ") Pl3/(mm® min™ ")
19850805 0. 85 45.31 198907239 0.92 35.70
19860706 0. 50 8.20 19910609 0.63 23.75
19880803 0. 94 129.34 19910817 0.96 28.32
19890717% 1. 00 105.10 19910914 0.60 16. 50
O 3 4
5 1985—1992 D PIy,
1985 1986 1987 1988 1989 1990 1991 1992
D Pl /(mm min~ ) 88.29 33.02 51.94 195. 52 150.9 61. 01 116.77 22.57




2 : WEPP 55
4 g:l:lk i//E\‘ Erosion Prediction Project (W EPP)[ A] .‘ NSERF Rep.ort
No. 1, West Lafayette: USDA-ARS National Soil Erosion
1985 —1992 Laboratory, 1987.
[2] Nearing M A, Foster G R, Lane L J, et al. A process
’ based soil erosion model for USDA- Water Erosion Predie-
WEPP
tion Project technology[ J]. Trans ASAE, 1989, 32(5):
3 ’ 1587 —1593.
10,20, 30 40 m 4 [3] Nearing M A, Lane L J, Alberts E E, et al. Prediction
> Nash- technology for soil erosion by water: status and research

Sut cliffe needs| J| . Soil Sci. Soc Am J, 1990, 54(6) : 1702—1711.
( 1) WEPP ) [4] Laflen] M, Lwonard J L, Foster GR. WEPP a new gern-

, ; eration of erosion prediction technology[ J]. J of Soil and
, Water Cons, 1991, 46(1): 34 —38.
[5] Foster G R, Nearing M A, Laflen ] M, et al. Hillslope
erosion component [ A]. USDA-Water erosion prediction
’ project, hillslope profile and watershed model documenta
, WEPP

tion. W Lafayette: Ind: NSERL Report No.10. USDA-

ARS. Purdue Univ, 1995.
3 [6] Zhang X C, Liu W Z. Simulating potential response of hy-
22.1 drology, soil erosion, and crop productivity to climate
mm/h,3.5Pa  0.022s/m change in Changwu tableland region on the Loess Plateau
(2) 10, 20, 30 40 m 4 s of China[ J]. Agricultural and Forest Meteorology, 2005,

WEPP 131(3—4) : 127 —142.

WEPP [7]  Zhang X C. Calibration, refinement, and application of
the WEPP model for simulation climatic impact on wheat
’ production| J| . ASAE, 2004, 47(4) : 1075—1085.
’ [ 8] Wischmeier W H, Smith D D. Prediction rainfall erosion
» WEPP losses a guide to conservation planning[ A]. U.S.: Agr+
WEPP culture Handbook, 1978. 537.
Nashk-Sutcliffe Mg [9] 7 7 . [].
0.915 0.879; ,2004, 11(4) : 1 —10.
N ash-Sut cliffe MEg 0.853 [ 10] , .WEPP [n.
0.758 WEPP , 1998, 18(5): 6—12.
2.71 mm, [ 11] , ) . [J].
3.81kg/m2, WEPP , 2004, 11(4): 13 —24.
[ 12] s , . WEPP [J].
, 2004, 11(4): 146—149.
[13]
(3) 130 WEPP [M]. : ,
, I3 0. 92 mm/ min, 1990, 36—56.

WEPP Pl [ 14] , , . . WEPP CLIGEN
, Pl 129 mm?*/ min BPCDG (. , 2004, 20
ZP130 WEPP (6):321—324.

P [ 15] s , USLE  WEPP
. D Pl 150mm%min | -
, ZP[30 ,2005,1(1):13—16.
[ 16] , )
[ ] [Jl. ,2006,4(2):

[ 1]  Foster G R, Lane L J. User requirements, USDA-W ater

18—23.



