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Abstract

Soil erosion is an natural phenomenon. However accelerated soil erosion has caused many environmental problems. To reduce
soil loss from a watershed, many management practices have been proposed worldwide. To develop proper and efficient soil
erosion best management practices, soil erosion rates should be estimated spatially and temporarily. The Universal Soil Loss
Equation (USLE) and USLE-based soil erosion and sediment modelling systems have been developed and tested in many
countries. The Sediment Assessment Tool for Effective Erosion Control (SATEEC) system has been developed and enhanced
to provide ease-of-use interface to the USLE users. However many researchers and decision makers have requested to enhance
the SATEEC system for simulation of soil erosion and sediment reflecting effects of single storm event. Thus, the SATEEC R
factors were estimated based on 5 day antecedent rainfall data. The SATEEC 2.1 daily R factor was applied to the study
watershed and it was found that the R2 and EI values (0.776 and 0.776 for calibration and 0.927 and 0.911 for validation) with
the daily R were greater than those (0.721 and 0.720 for calibration and 0.906 and 0.881 for validation) with monthly R, which
was available in the SATEEC 2.0 system. As shown in this study, the SATEEC with daily R can be used to estimate soil
erosion and sediment yield at a watershed scale with higher accuracy. Thus the SATEEC with daily R can be efficiently used
to develop site-specific soil erosion best management practices based on spatial and temporal analysis of soil erosion and
sediment yield at a daily-time step, which was not possible with USLE-based soil erosion modeling system.
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Fig. 1. Overview of the SATEEC System ver. 2.0 (Park et al., 2010).
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Table 1. Rainfall and R-factor values for the Revised Universal Soil Loss Equation in the different location in the Gangwon-do

(Jung et al.,, 1999)

Rainfall (mm) R-factor
Totion Apr-Nov | Dec-Mar Annual fa?g:S[U Apr-Nov R Dec—MTﬁR Annual
Highland Taegwallyung 73-96 14124 219.3 1,631.8 0.595 360.5 319 4719 408.5
Mid Inje 72-96 969.1 95.3 1,063.5 0.898 288.4 14.6 21.9 3103
mountainous Hongchon 72-96 1,224.2 120.4 1,344.7 0.966 459.7 2.1 33.1 492.8
Plainy Weonju 72-96 1,124.5 123.8 1,248.2 1277 567.3 29.0 34.0 601.2
Chunchon 67-96 1,133.6 1113 1,2449 1.051 472.8 219 329 505.7
Sogcho 69-96 1,085.2 219.5 1,304.7 0.584 288.8 49.5 74.2 303.0
East coastal Kangjung 72-96 1,171.6 261.7 1433.3 0.669 3184 491 105.5 367.5
Samchwong 72-96 905.7 214.0 1,117.1 0.584 204.9 31.0 46.5 2514
Suwon. Plainy reference 64-96 1,138.2 119.7 12579 1.110 506.0 22.6 37.8 543.8
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Fig. 2. Estimation of *5-Day Antecedent Rainfall’.
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Fig. 3. Location and Landuse at Imha Watershed, Gyeongsang-
buk-do.
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Table 2. USLE P factors different land uses and slopes

Land use P factor
Paddy land 0.2

Slope P factor

0% ~ 2% 0.60

2% ~ 7% 0.50

7% ~ 12% 0.60

pland 12% ~ 18% 0.80

18% ~ 24% 0.90

24% ~ 30% 0.95

>30% 1.00
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(b) Analysis of peak sediment yield (1999 ~2008)
Fig. 7. Analysis of peak sediment yield during 1999 ~ 2008,

Table 3. Comparison of SATEEC system ver 2.0 and SATEEC system ver 2.1 with observed sediment yield

Observed sediment yield SATEEC system ver. 2.0 SATEEC system ver. 2.1
(ton) Sediment yield (ton) Diff. (ton) Sediment yield (ton) Diff. (ton)
Aug. 1999 2218.54 1072.18 1146.36 1114.79 1103.76
Sept. 2002 717.26 169.90 547.36 671.68 45.58
July 2003 1990.80 1703.05 287.75 1953.54 37.26
Aug. 2004 1604.60 1447.03 193.58 1649.48 -8.88
July 2006 5495.02 4512.05 982.97 4998.08 496.94

Table 4. Comparison of relative error (%) SATEEC system olt, H|F e FAT ANYgez AFH FYdAMY EY

ver. 2.0, SATEEC system

sediment yield
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SATEEC system SATEEC system
ver. 2.0 ver. 2.1
Aug. 1999 107 99
Sept. 2002 322 6.8
July 2003 16.9 1.9
Aug. 2004 134 0.5
July 2006 21.8 99
Average 96.2 23.6
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