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Comparison of Soil Loss Estimation using SWAT and SATEEC
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Abstract

Soil erosion is a natural process and has been occurring in most areas in the watershed. However, accelerated
soil erosion rates have been causing numerous environmental impacts in recent years. To reduce soil erosion and
sediment inflow into the water bodies, site-specific soil erosion best management practices(BMPs) need to be
established and implemented. The most commonty used soil erosion model is the Universal Soil Loss Equa-
tion(USLE), which have been used in many countries over 30 years. The Sediment Assessment Tool for Effective
Erosion Control(SATEEC) ArcView GIS system has been developed and enhanced to estimate the soil erosion
and sediment yield from the watershed using the USLE input data. In the last decade, the Soil and Water Assess-
ment Tool(SWAT) model also has been widely used to estimate soil erosion and sediment yield at a watershed
scale. The SATEEC system estimates the LS factor using the equation suggested by Moore and Burch, while the
SWAT model estimates the LS factor based on the relationship between sub watershed average slope and slope
length. Thus the SATEEC and SWAT estimated soil erosion values were compared in this study. The differences
in LS factor estimation methods in the SATEEC and SWAT caused significant difference in estimated soil
erosion. In this study, the difference was -51.9%(default threshold)~-54.5%(min. threshold) between SATEEC
and non-patched SWAT, and -7.8%(default threshold)—+3.8%(min. threshold) between SATEEC and patched SWAT

estimated soil erosion.
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Table 1 Precipitation and R-factor values for the universal soil loss equation in Taegwallyung(y &, 1999)

Precipitation(mm) R-factor
Location Dec.~Mar.
Apr.—Nov. Dec.-Mar.  Annual | Adjusted factor.U  Apr.-Nov W Annual
High land | Taegwallywg | 73-96 | 14124 2193 16318 0.595 3605 319 479 4085

lﬂ 7LE ‘PI‘ ¥
%e Wlil_ AL Fdgt 75‘ B EAO] o]

Qlete] Zekzlch Williams(1975)= 9o F4l&
EWE K#s A8 o 9+ Monographs AAI5HY
= $vet Bl A8 HE Ay gdst A
or Hud v QT F, 1976). 2 doA=
FEAZAA g 1:25000 AUEFEY] HE,
AE, m#jo] geke] AH|E B8 K factor &S
Silag
AEARAHOE 2l 222 S| et BY
Aol A&t weh ok SRR of Hof o
HEZ A7F FlollAE 4 5(1985)9] dA+E
Afshd Ao gl AAoltt, £ Aoi= FAR
FRA RN wjESk= 20051 1:2,50009] o

5 oA BEXYER ARE og3tyt o|F ol&
0}0:] ZF BATEHZ Table 2= 4 5(1985)9] C
factorgre 2-843}od AR

Table 3& EAo|8E 2E7ARIA}F 7 el
Al ARRALS Eiglths 7MY )

g0, o] H% 5
o Aol TE HEANIAL G ek Rolch

—LI

o 2 2 do

i

o
LR
g

saepbisy
BEaBIHE®
i

10 Kilometers

o 5
B {(a) R(Rainfall erosivity)

Table 2 C Factor for Various Land Uses(d %,

1985)
Landuse | WATR. | FRST. | PAST. | AGRL. | URLD. | Bare ground
Cfactor| 00 | 0001 | 001 | 026 | 001 1

WATR : Water, FRST : Forest, Past : Pasture, AGRL : Agricultural
land , URLD : Urban residential low density

Table 3 USLE P factors for different land uses

and slopes
Paddy land 0.2
Slope P factor
0%~ 2% 0.60
2%~ 1% 0.50
7%~ 12% 0.60
Upland
12%~ 18% 0.80
18%~ 24% 0.90
24%~ 30% 0.95
>30% 1.00
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SWAT ArcView GIS Extension PatchS ©]83}%
U2 7|89 SWAT(w/o patch), SWAT ArcView GIS
Extension PatchE ©]83%F SWAT(w/ patch)e] 2

g vlwatgon, SWATS 2o A thre-
shold®] ZFe 7]Egh(dafault threshold)3t 2 Agh
(min. threshold)& ARESte] 2G99 77] 9 A4
£ 2oty vluwstgch Fig. 72 ok 49 W 2
259 EY fA 38 BARE 08 w/ patch®t
SATEEC] E% e vlssstA 29(Fig. 7(b) <
(e)3k= d B3] w/o patche o]¢t= th2thFig.

Table 4 Comparison of default threshold SWAT results and SATEEC result

Year w/ patch w/o patch SATEEC Year w/ patch w/o patch SATEEC
1974 3,963,136 1,513,324 1991 2,430,533 1,204,913

1975 4,764,354 1,561,617 1992 1,217,883 618,712

1976 1,859,135 807,665 1993 3,472,645 1,662,264

1977 1,235,239 457,895 1994 1,248,711 636,921

1978 2,264,014 825,413 1995 586,085 283,558

1979 1,036,216 374,695 1996 529,496 279,731

1980 1,177,209 500,845 1997 671,532 364,135

1981 1,267,640 464,909 1998 2,306,264 1,180,249

1982 2,417,130 1,005,068 1,763,190 1999 1,918,804 1,038,120 1,763,190
1983 394,318 198,559 2000 963,307 475,893

1984 2,289,139 1,209,194 2001 596,853 296,396

1985 1,344,266 737,932 2002 8,123,938 3,890,439

1986 887,558 482,406 2003 2,061,436 1,099,019

1987 851,156 436,072 2004 1,445,782 724,602

1988 1,200,100 644,725 2005 1,025,959 537,246

1989 1,021,456 584,541 2006 1,486,456 846,006

1990 1,896,199 913,829 Avg, 1,829,386 848,586
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Table 5. Comparison of min, threshold SWAT results and SATEEC result

Year w/ patch w/o patch SATEEC Year w/ patch w/o patch SATEEC
1974 3,926,009 1,353,402 1991 1,997,630 1,110,720
1975 4,714,161 1,427,094 1992 1,035,393 576,731
1976 1,880,687 753,697 1993 2,872,246 1,523,774
1977 1,179,743 404,179 1994 1,046,457 600,718
1978 2,157,087 745,096 1995 485,553 264,001
1979 968,268 353,743 1996 460,036 259,824
1980 1,041,572 469,758 1997 563,498 340,981
1981 1,180,322 415,447 1998 2,027,802 1,169,002
1982 2,123,684 1,030,746 1,763,190 1999 1,669,069 933,930 1,763,190
1983 333,932 174,257 2000 824,375 459,464
1984 1,948,296 1,068,678 2001 487,754 276,189
1985 1,168,007 705,462 2002 6,995,065 3,990,982
1986 756,140 451,037 2003 1,690,151 859,445
1987 769,904 427473 2004 1,247,572 710,606
1988 1,062,544 599,168 2005 949,224 552,094
1989 852,249 530,467 2006 1,337,519 810,375
1990 1,591,609 882,027 Avg, 1,624,971 802,091
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