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LISEM: A Single-event and Physically Based Soil Erosion and
Hydrological Model for Drainage Basin
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Water Resources, Yangling District, Shaanxi Province, 712100, PRC)

Abstract A new physically based soil erosion model LISEM , has been developed by the scientists
of Netherlands, which can be used to predict soil and runoff and to make soil conservation and
landuse plan in small catchment. The varied processes of erosion is incorporated in the model.
LISEM is one of the first examples of physically based models that is completely incorporated in a
raster GIS and digital remotely sensed data and can be easily applied in larger catchments. A}
though the model has several advantages over other models, it is far from perfect, so more attention
should be paid to the spatial and temporal variability of soil properties and description of soil ere-
sion processes.
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1 LISEM
1.1 L1.2]
LISEM ,
500 km” ,
s 2~ 20 m 42~ 321 m,
, 750 mm,
4~ 10 , 30 min 24 mm/h
s ,0.002~ 0.5 mm 75% R
" 83% ~ 94% , 6% ~ 14% 4~ 6
15~ 50 mm/h
1 [1,2]
(%) (t/ km?)
(km?) )
Nol 0.00577 3~ 6 0~ 25 1~ 60 45.3 18.3
No2 0.0480 3~ 9 <5 2~ 80 695 582
No3 0.0940 1~ 6 0~ 3.0 0 - 11.4

Nol- Catsop; No2- St Gillistraat; No3— Etzentvade
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, 1980):
, GIS
(Holtan) , USLE
A GNPS(agricultrual nonpoint source ,1989):
) ( ) ,
, USLE , AGNPS
KINEROS(kinematic erosion simulation model , 1981): Smith
— panlange (
ANSWERS )
60 ,
EUROSEM (european soil erosion model , 1994) :
USLE
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WEPP( water erosion prediction project —— , 1991~ 1994) :
) USLE
(1) ,
(2 ,
GIS
(3) ;
2 LISEM w
LISEM
ity =42
i ok i
f
2.1 LISEM o esokw BER/ARDEE | —| HOKRN B
LISEM { { |
ANSWERS " R N e
LISEM
GIS

GIS LISEM



3 : LISEM: GIS 85
, 1
2.2 LISEM
LISEM ,
2.2.1 MeEdmidAz )
2.2.2 AREGIA )
Hoyningen— Huene( 1981)
Smax= 0. 935+ 0.498x L,— 0. 00575L,° (1)
Smax —— (mm); L,——
AStOl’l N Smax
Cd_ Smdx[ 1_ (- P)P S a“‘] (2)
: Ca— ,Pmax— ,P— ,P: (1— 0.046XL11)
2.2.3 BE 5Ky iaA AL Richards .
00 [ah ]
B Lirn) (3)
E— (m/s); h— (m); 06— (m’/m’); z—
( ); LT
2.2.4 M EMMFEE  Onstad(1984)  Linden( 1988)
Ruma= 0.112R,+ 0.031R,*~ 0.012R,*a (4)
Ripax — (C‘m), R, — (CH]), a——
(- =)
Ru= 0.329R.+ 0.073R.’= 0.018R.* a (5)
Moore  Larson( 1979) 3 (D
(2) :(3) ,
D= R,[0.0527R,- 0.0049a/ (6)
D— . (1)
Fuax= 0. 152R, - 0. 08R, - 0. 08R,*a (7)
Frax — .
F= Fual Ri/Ruu]™* (8)
2.2.5 4w .9
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Da=[(2.82/a*E*exp” "™+ 2.96](P- I)[dx?/dt] (9)
;o Dg— (gls); a— ; E— (J/mz);
d— ;o P— N ;ody — ;o —
2.2.6 Wi ,
T=Cifa V""" (10)
T — (cm3/cm3); a— (m/m); V—— ; C1, Dy
. (Ds) LISEM D1, C, i
2.2.7 A tmin a2 4k EUROSEM (Morgan, 1994)
, ( ) ;
De= @ U*(T— C) (11)
0 D.— (kg/m3); ©w— ;s (m/s);  To—
;o C—
Dr= ywv(T— C) (12)
Dy — . ,
y= W/ = 1/(0.089+ 0. 56Cy) (13)
;o B— ;o B ;o G
(kPa)
2.2.8 3% HRAAE ,
n
3 LISEM (IS
GIS 10 a
, L8] 10 a
[6,7,9 11]

3.1 LISEM GIS

LISEM L6l (7.9~ 1] GIS,
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, ( ) ,
3.1.2 #FHAEFMIALF 2K =2 B4E ,
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3.1.4 FWATHIT
3.1.5 HARIES ;
GIS
GIS , GIS
[11]
3.2 LISEM GIS
GIS 3 81
LISEM  GIS 3, GIS
LISEM  GIS P CRaster GIS [13~15] , GIS
, GIS
GIS ,  PCRaster
,LISEM 200 GIS ,
33 ' [6,14,15]
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