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small watershed in karst area
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Table 1~ Soil erosion model under different slope

Regression R?
ethod Slope Regression model
6°  Y=0.015X, —0.008X, —0.02X; +0.904 0.634
16° Y =0.041X, —0.022X, -0. 038X, +1.298 0. 634
Linear  26° Y =0.044X, —0.022X, —0.041X; +1.601 0. 631
regression  36° =0.057X, -0. 031X, -0.059X; +1.857 0.569
6° Y=0.015X, —0. 02X, +0. 669 0. 594
16° Y =0.041X, —0.022X, -0. 038X, +1.298 0. 634
Stepwise  26° Y =0.044X, —0.022X, -0. 041X; +1.601 0. 631
regression  36° ¥ =0.057X, -0. 059X, 0.523
6° Y =0. 051X1 1.543 Xz -0.251 X3 -0.93 0.832
16° Y=0.028X,"%6 « X, ~1921E=8 o y 052 988
Nonlinear 26° Y =0.05X, 1.537 X, -3.794E-8 X, -0.936 0.993
regression  36° ¥ =0.389X, "6 « Y, "0464 . x, -113 0. 692
CY— g/(m? *min) ;X,—  (mm/h);X,—
(%) X;— (%) o
Note: Y—FErosion modulus g/( m®> * min) ; X,—Rainfall intensity

( mm/h) ; X,—Bare rock rate( %) ; X;—Vegetation coverage( %) o
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21
dw
dt - Wi - Wu ( 19)
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Distributed Soil Erosion Estimation Model for
Small Watershed in Karst Area

GAO Xiang CAI Xiongfei WANG Ji HU Guofeng

(1. School of Geographic and Environmental Sciences Guizhou Normal University — Guiyang 550001 China)

Abstract: In order to accurately estimate amount of soil erosion for small watershed in karst area according to
complex terrain runoff differences of soil erosion characteristic in vertical direction and based on the grid DEM

a distributed soil erosion prediction model for small watershed in karst area is established. The model is composed
of hydrological component and erosion component. In the hydrological component the processes of rainfall and o—
verland flow are taken into account the implementation of runoff calculation is carried out on the basis of the im—
proved SCS runoff model for small watershed and the implementation of small crevasse big crevasse channel flow
or underground river confluence calculation is carried out on the basis of the improved DHSVM model for small wa-
tershed in karst area. Based on geography trip difference of soil erosion characteristic in vertical direction is taken
into account in the erosion component established soil erosion model by using Multiple Linear Regression Step—
wise Regression and Nonlinear Regression method( nonlinear regression models show extremely significant level

0.692 <R* <0.988) . The calculation of erosion modulus is realized according to erosion model under different
slope based on artificial simulation of rainfall and the calculation of sediment yield is realized according to the
principle of dynamic balance of mass. Combined with GIS the model can simulate process of spatial-temporal dis—

tribution of soil erosion provides references for deeply understanding soil erosion processes and model research.

Key words: soil erosion model; GIS; small watershed; karst mountainous area



