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ABSTRACT

Universal soil loss equation (USLE) has been frequently employed to estimate potential soil loss in land since it was
developed based on the statewide data measured and collected in the United States. The equation is an empirical model
mainly used for U.S. soil, thus it has been recently modified to reflect Korean soil conditions and named as Korean Soil
Loss Equation (KORSLE). The modified equation was implemented in ArcGIS software, and used for estimation of
potential soil loss from 2003 to 2016 in the thirty-eight Water Protection Districts. Five out of the thirty-eight districts were
identified as the area of potential soil erosion most severly. In those five districts, potential soil erosion were estimated to
be more than 50 Mg/ha/year that requires site investigation under supervision of the Korean Ministry of Environment.
Distinctive site characteristics were found in the potential soil loss estimation such that the districts of low potential soil
loss had low five factors in the aggregate. However, if one of more factors are dominantly large, the potential soil loss
significantly increased. This study provides a useful tool to identify the potential areas for soil erosion and the important
factors that play an important role in the estimation process.
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Fig. 1. Schematic flow of ArcSATEEC to estimate soil loss.

Table 1. Description of input data source

Data Description

Source

Digital elevation model Scale 1:5,000

Soil map Scale 1:25,000

Landuse Scale 1:25,000

Daily precipitation
(2003.1.1. - 2016.12.31.)
Water protection district -

Rainfall data

National Geographic Information Institute,
Ministry of Land, Infrastructure and Transport

National Institute of Agricultural Sciences,
Rural Development Administration

Environmental Geographic Information Service,
Ministry of Environment

Korea Meteorological Administration

Water Resources Management Information System
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Table 2. Landuses of Geumgang watershed
Forest Agriculture Urban Pasture Water Wetland
Area (km?) 5,855.5 2,500.2 793.1 376.3 227.5 151.8
Percentage (%) 59.1 252 8.0 3.8 23 1.5
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Fig. 2. Landuses and the water protection districts in study area.

WAL AEa o, AR} 252%, Al7lekR|ee]
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Fig. 3. Soil loss estimations using monthly R maps, K map, LS map, monthly C maps, and P map in 2016.

Table 3. Ranges of factors in 2016

R K LS C P A
Jan. 1.085 - 63.812 0453 0.025
Feb. 45.687 - 147.406 0.467 0.547
Mar. 12.754 - 153.961 0.510 0.631
Apr. 277.368 - 735.000 0.559 5399
May 198.609 - 485.497 0.527 2.657
Jun, 70.205 - 286.024 0.000 0.069 0.291 0.000 1.194
Jul. 1540.780 - 2646.090 0‘0'77 80.8'63 0211 1'0;)0 17.020
Aug. 63.268 - 447.156 0.204 1.764
Sep. 195.979 - 1098.910 0239 5.845
Oct. 297.829 - 944212 0.280 5.173
Nov. 27769 - 151.793 0.326 0.458
Dec. 108.831 - 243.851 0.375 1.402
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