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Evaluation of Effects of Soil Erosion Estimation Accuracy on Sediment Yield with SATEEC L Module
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ABSTRACT

SATEEC ArcView GIS system was developed using the Universal Soil Loss Equation (USLE) and sediment delivery ratio (SDR)
modules. In addition, time-variant R and C modules and Rs module were developed and integrated into the SATEEC system in
recent years. The SATEEC ArcView GIS 2.1 system is a simple-to-use system which can estimate soil erosion and sediment yield
spatially and temporarily using only USLE input data, DEM, and daily rainfall dataset. In this study, the SATEEC 2.1 system was
used to evaluate the effects of USLE LS input data considering slope length segmentation on soil erosion and sediment yield
estimation. Use of USLE LS with slope length segmentation due to roads in the watershed, soil erosion estimation decreased by
24770 %. However, the estimated sediment yield using SATEEC GA-SDR matched measured sediment values in both scenarios (EI
values of 0.650 and EI 0.651 w/o and w/flow segmentation). This is because the SATEEC GA-SDR module estimates lower SDR
in case of greater soil erosion estimation (without flow length segmentation) and greater SDR in case of lower soil erosion
estimation (with flow length segmentation). This indicates that the SATEEC soil erosion need to be estimated with care for accurate
estimation of SDR at a watershed scale and for accurate evaluation of BMPs in the watershed.
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(b) SATEEC 2.1 Rs module

Fig. 3 USLE R factor in SATEEC system ver. 2.1 (Woo et
al., 2010)

2010) 7 hat E%PU

o= 7&% WZ40] 1999E5E 2007

. wgﬂ*ﬁ4%%?mﬁgiﬁﬁwﬁ°ﬂ REE (Fig. 3(b)
ol4ale] 5AMFFLQ} L7t HEEE FOEAA] 1

ot

2) EFAIRIA} (Soil erodibility factor)

USLE K Factore E%¥%4]1A} (Soil erodibility factor)Z
A BEGY HAS Uehdty EFRARIAN: B9 24,
spebd EAS UeaL, B9 129 B4, f71ER 2,
AE HEO] =t AL k. 4] (1) Modified Universal
Soil Loss Equation (MUSLE) (Williams, 1975) 3-4lo] wz}
Kol AFgEw, o}7]A4 SAN, SIL, CLAE Z&, AE, H=
=F (%)o]™, SN12 1-SAN/1000]ct.

SIL

K=0.2+0.3exp(—0.0256. 54AN(1 — (W)) (1
0.25CLA
(1.0 CLA+exp(3.72—2.950) )
SN
(1.0-(0.7 SN+ exp(—5.51 +22.95N) )
21



SATEEC LEES o]83]0] EoRg-Ale A

Fig. 4= E oA AMEE SATEEC system ver 2.19
EAIIAE YRt

3) Z=7E2IA} (Crop management factor)

A0 EQIA = A2 wE AFuEHE 800
=t oA e o) geke AEo] gl wet A
A "ok oldet AE/dH] WE EGRA AdEE s
7] laliAl= Aol weh Wskels A|EuEAdeE aest
ofof 3t Fig. 5+ ol2fdh A& & AeE 1T & S=
SATEEC system ver. 2.1 Time-Variant C module®] ¢
g zgolr},

-.Lﬂi'i

(

0233- 028
0. 0.327

0373 042
No D ata

0 2 4 6 8 10 Kilometers

Fig. 4 USLE K factor used in SATEEC system ver. 2.1

2

ONCHNO:

ZNOODLWNSO

23S

o Data

o
N

4 6 8

10 Kilometers

Fig. 5 USLE C factor used in SATEEC system ver, 2.1

22

4) ZE=7ARIAL (Supportlng conservation practice factor)
A-Z0] A A= 72 W ol oJjt EY A

2olE Yelfl= Zholt), Park (1999)8 EAJo]&3} ZAMEo]
o2 RIS Table 13} Zo] AIQKgH v} Qlct. whef 7
o T ARG ek 71A s Axbzel] wE Az
oIz} 7S vehdch Fig. 6& SATEEC System ver 2.1914
O] AEHARIAE YERd H<5olrt,

Z4APE1aL (USLE L factor)t ié AFE] Zojal 22.13
me} GLFALE o]F+= AF Q| Zolo| H|Z Ul A=
QIZHUSLE S factor)= EZAISES] HARES] 9 %ol TisjA]
TUBARE o)F= AP AAES HIE YeaL oot E3E
LS#E& A48 djof= RUSLE User Guide (Foster et al.,

Table 1 USLE P factors various slopes (Park, 1999, 2002)

Land use P factor
Paddy land 0.2
Slope P factor
0%~2 % 0.60
2%~7 % 0.50
Upland T%~12 % 0.60
12 %~18 % 0.80
18 %~24 % 0.90
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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
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Fig. 8 Representative field slope length in the SATEEC
system

Fig. 9 GIS input data used in USLE L estimation
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