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Application of Vegetation Cover in Soil Erosion Modulus Calculation

YU Sun', Hasi EERDUN', DU Hui-shi®
(1. College of Resources Science and Technology, Beijing Normal University, Beijing 100875, China;
2. College of Tourism and Geographical Sciences, Jilin Normal University, Siping, Jilin 136000, China)

Abstract: The phaeozem region of Northeast China is an important commodity grain base. The phaeozem
degradation and soil erosion caused by long-term natural erosion and overexploitation limit the increasing of
production. Vegetation not only plays an important role in controlling soil erosion, intercepting precipitation
and improving soil erosion resistance, but also has a direct effect on erosion degree. The amount of soil ero-
sion in Gucheng watershed of Keshan County, Heilongjiang Province is estimated using bilogical-control fac-
tor method by which vegetation coverage is extracted from high-resolution remote sensing images with RS
and GIS technology and makes qualitative and quantitative analysis. Results show that soil erosion has a close
relation with vegetation coverage, which means that vegetation plays an important role in controlling soil ero-
sion and demonstrates that the method used in the study is applicable in similar studies, depending on its ac-
curacy and credibility

Keywords: soil erosion; vegetation coverage; CSLE; GIS

R . 20 80 ,
, USLE (Cuniversal soil loss
, . equation) s
o b b b
, ,  USLE MUSLE
R (modified universal soil loss equation) , ,
o ’
. WEEP (water erosion prediction project) .
:2012-11-26 :2012-12-27
: “ ” “ ”(2012BAD16B02) ; “
7 (41171002)
(1987—), ( ), s s . E-mail:sunyu0611208@126. com,
(1964—), ( ) s s s . E-mail: hasi@ bnu.

edu. cn,



186 33

EUROSEM ( European soil erosion model) A— (t/(hm® « a)); R—
LISEM(Limburg soil erosion model) , C(MJ » mm)/ (hm*h + a)); K——
, ((t » hm* » h) /(hm® « M] » mm)J;
[1-6] . L—— ; S—— ; B—
) s ; E—
R GIS s (
b b ) b
B s CSLE s T— s NN
, , (G ,
2.2 B
1
2.2.1
2 b [10: b b
1.0 C,1 —22.7 °C,7 21.3 C,
510 mm, 80% 6—9 Ll (
b )l:lz:l ’ ’ ’
, 125° 37" 52"—126° 03" 19" E, .
47°59'11"—48°09'28"N, .
2 b Y ’ Y
2.1 N o
s RUSLE 2.2.2 (B ) ,
(NRCS) 1997 . R
XARS USLE C s
USLE"™ . C 1.0, C 0.001,
s USLE B
., RUSLE o s o
>70% s H
. , <10% . ; 10%
s N7O% ’
(Chinese Siol B R
Loss Equation, CSLE), Lol USLE
RUSLE, , o
, : @D) . B ,

A=R* K+L+S+*B+E-T (D



5 187
s ’ O’\"lv 17 02
NDVI=&—£ (5)
. B N P1+pz
. . . :01 5
, B , pz o v
, B ’
, [15-17]
(2) o (4) o
NDVI .
, (ND- o :
VD, NDVI — NDVI—NDVL,, %)
NDVI,..,— NDVI,,
’ . : NDVI,;,—NDVI ; NDVI,,,—
NDVI )
C :
C=0.650 8—0. 343 6lgc (2 .
0 & 5% 95% .
C 0, .C
1 : 78.3% .C © ’ «
’ S S 2, .
0; ¢ ) 0~78.3% ,C (D 23
) ) 0 ’ ) 10
. B . CSLE
. . (LS )
, ( ),
Python ; (R
D o ) [18] s
2.2.3
(k )
’ K ;
° (E ) (1]
° : (T )
(D GIS [20]
, 1,
L=X/A+B (3)
L—— CW/(m” « s+ pm)l; 3
X— s A 3.1
(m*/(W s+ ml; B—
[VV/(IH2 * S ‘L,Lm)]a CSLE GIS
(2) o ’ « 1D, ¢
0 Ey, Y(SLA46—2009) (1),
d . :
p=nLd’/(E, + cosf) €Y , ( 8),
7E() .0 on W/ N
(m® * m), 0.983~1.017, 1, )
(3) (NDVD . 3.2
—1<<NDVI<1, NN . .
;0 . ( 2).B ¢ 3,
, . NDVI WorldView ,

, ( 9,



188 33
[@D) 2 9 ,
, R 2 3
s , B
. ,  ArcGIS 9.3
’ O? Y ~
@S
(< hin=-a7) 0.01~0. 03,
23707.1
0 10km .0 0.3 ° ’
s 3 o
(2) 3 1 8 y
1« » (SL446—2009) B ,
/(tekm?eal) ’ B ’
< 200 .
200~1 200
4
1 200~2 400
2 400~3 600 [@D) 136 135.72 t,
3 600~4 800 12 563. 10 t,
> 4800 61. 80 t/(km® « a);
62 744. 30 t, 672.23 t/(km? * a);
39 738.50 t, 1 551. 33
t/(km® « a); 10 635. 10 t,
2 842.39 t/(km® « a);
4 995. 37 t, 4 118.53 t/(km® » a);
5 459. 35 t, 6 381.47
t/(km? « a) .
(2) .
R , 46.09%  29.19%; .
.2.999954 s 9 23%
7.81%; .
. 3.67% 4.01%,
(3) N .
B ’ 2
B . CSLE
L ]
B [1] : (1],

,1992,12(4) :1-9.



(2]

189

[2] . . [Jl. [12] , .
»1995,9(1) : 25-30. (1l ,1991(12):935-938.
[3] s s R USLE IDRISI [13] Wischmeier W H, Smith D D. Predicting rainfall-ero-
L1l . sion losses from cropland east of the Rocky Mountains:
2000,14(2) :19-24. Guide for selection of practices for soil and water con-
[4] s . servationf M]. U. S, Dep. Agric. Handbook,1965.
[Jl. ,1992,12(1) :34-37. [14] s s s USLE
(5] ; , . IDRISI Ll
L. ,2008,6(3) : 1-6. »2000,14(2) :20-26.
[6] , s , [15] s s . USLE
. ,2009,7(2) (1], ,2001,21
18-23. (4):6-9.

[7] Yoder D, Lown J. The future of RUSLE: inside the [16] Arwenault E, Bonn F. Evaluation of soil erosion pro-
new revised universal soil loss equation[ J]. Journal of tective cover by crop residues using vegetation indices
soil and water conservation, 1995,50(5) :484-489. and spectral mixture analysis of multispectral and hy-

[8] Wischmeier W H, Smith D D. Predicting Rainfall Ero- perspectral data[ ]J]. Catena, 2005,62(2/3):157-172.
sion Losses: A guide to conservation planning [ M ] // [17] Bannarta, Pacheco K, Staenz H, et al. Estimating and
USDA Agricultural Handbook, 1978,537:62. mapping crop residues cover on agricultural lands using

[9] Liu Baoyuan, Zhang Keli, Xie Yun. An empirical soil hyperspectral and IKONOS data[ J]. Remote Sensing
loss equation[ C]// Process of Soil Erosion and Its Envi- of Environment, 2006,104(4) :447-459.
ronment Effectl: Volume [I. 12th ISCO, Beijing: Tsin- [18] , .
ghua Press, 2002:21-25. [yl ,2003,25(1) :37-38.

[10] [M]. [19] s , s .

,1997. (Il ,1992,12(4) . 1-9.

[11] . LJ1. [20]

,1994,1(3):9-13 [R]. 2006.
( 133 )
, (3) :65-66.
, [7] Deng ] L. Introduction to grey system theory[J]. Jour-
) nal of Grey System, 1989,1(1):1-24.
’ ) i [8] ,
Ll ,2011,31(1) :66-69.
’ ’ 9] . [M.
° ,1996.:104-105.
[ ] [10] , . GM(1,D
v . ,
. ,2007,38(1) : 75-77. 2007301  17-20.

[2] Huang G H, Xia]J. Barriers to sustainable water quality [11] Markov GM(1, D
management [ J ]. Journal of Environmental Manage- Ly]. »2011,33(2):155-163.
ment,2001,61(1):1-23. [12] ’

r3] . ’ . (. ,2012,42(7):127-132.

. ,2012,35(2) :195-199. [13] ’ ’ ;2007
1] . ’ o BP 0. »2012,30(2) :32-34.
[l ,2012,6(2): [14] L1
699-704. ,2012,40(2) :123-128.
[5] : : GM(1. 1) [15] AL
. ,2012,21(3) :123-124. ,2002,22(5) :9-11.

[6] i , ) [16] .

7. ,2012,10 [1]. ,2012,21(7) :821-830.



[ 1.0.3 8
B 0.35-0.48
= 048058

0.55-0.60
R 10.60~0.68
[ 0.68~0.81

W12 KM ties AER PEEE13 20104 5§ 2 A He ik 38 e B 1 FR W 5 %5

.
=
=c

-

FE14 1989,1999712007 4 M1l 4 H B M F B BT A 445 L MWL 50 B 5575



