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Abstract

With accelerated soil erosions at the watershed, many computer models have been develoed and utilized for various 
purposes in recent years. The Universal Soil Loss Equation(USLE) and USLE-based soil erosion and sediment 
modelling system have been developed and tested because of its ease-of-use and readily available data sets in many 
countries. The Sediment Assessment Tool for Effective Erosion Control(SATEEC) system was one of these models. 
In this study, The SATEEC system ver 2.1 and ArcGIS Tool were used to evaluate effects of topographic factors 
on soil erosion estimation by adjusting values by ±50%. With these changes, there was 24.8% change in estimated 
soil erosion values. However, the R2 and the Nash-sutcliffe coefficient were 0.688 and 0.642, respectively. Similar 
trends were also found for estimated sediment yield values. These results indicated that the soil erosion values at the 
field levels should be evaluated first prior to its application at the watershed scale with the SATEEC system.  
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Fig. 1. Location and land uses at Doam-dam watershed, Kangwon-do.
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연구방법
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2. SATEEC system ver. 2.1 개요
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Fig. 2. Overview of the SATEEC system ver. 2.1 (Woo et al., 2010).

GA-SDR 
.  

, 

. , 

5 R₅
(Woo et al., 2010).

3. SATEEC system의 입력자료

 . (Rainfall erosivity factor)

  

. 

, 

5 R₅ 
Module(Fig. 3) (Woo et al., 2010). 

 . (Soil erodibility factor)

   USLE K Factor (Soil erodibility factor)
. 

, , , 
, , . (1)

Modified Universal Soil Loss Equation (MUSLE)
(Williams, 1975) K , 
SAN, SIL, CLA , , (%) , SN1
1-SAN/100 .



토양유실량 및 유사량 산정시 지형 입력 자료의 영향 평가 45

Fig. 3. USLE R factor in SATEEC system ver. 2.1 (Woo et al., 2010).
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Fig. 4. USLE K factor used in SATEEC system ver. 2.1.
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 Fig. 5. USLE C factor used in SATEEC system ver. 2.1.
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Table 1. USLE P factors various slopes (Park, 1999, 2002)

Land use P factor

Paddy land 0.2

Upland

Slope P factor

0%~2% 0.60

2%~7% 0.50

7%~12% 0.60

12%~18% 0.80

18%~24% 0.90

24%~30% 0.95

>30% 1.00

Fig. 6. USLE P factor used in SATEEC system ver. 2.1.
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Fig. 7. USLE LS factor used in SATEEC system ver. 2.1.

4. SATEEC system 의 GA-SDR Module

  GA-SDR Module
SATEEC system

, 
, , 

Curve Number (CN) (A) 
(B, C, D) 

. (3) GA-SDR . 

        (3) 



토양유실량 및 유사량 산정시 지형 입력 자료의 영향 평가 47

Fig. 8. Soil erosion used in SATEEC system ver 2.1 and random grid.

 Table 2. Soil erosion and Sediment yield used in SATEEC system ver.2.1

Scenario Scenario1 Scenario2 Scenario3 Scenario4

Soil erosion (ton/ha/year) 4.01 3.62 3.17 3.74

Sediment Yield
(ton/ha/year)

0.686 0.685 0.684 0.687

  DA (km²), ZL
(m/km), CN (Curve Number) . 
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, 

.

5. ArcGIS Random grid Tool을 이용한 
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결과 및 고찰

1. 시나리오별 토양유실량 비교
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2. GA-SDR을 이용하여 유달률 산정 
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3. 시나리오별 유사량 비교 
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