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Application and Comparison of GeoWEPP model and USLE model to
Natural Small Catchment - A Case Study in Danwol-dong, Icheon-si

Min-Seok Kim, Jin-Kwan Kim* and Dong-yoon Yang

Department of Geological and Environmental Hazards, Korea Institute of Geoscience and Mineral Resources,
Daejon 305-350, Korea

The empirical USLE and the physically-based GeoWEPP which were distributed model linked with GIS (Geo-
graphical Information System) were applied to small natural catchment located in Icheon-si, Gyeonggi-do, South
Korea. The results using by two models were total sediment yield from study catchment between January, 2004 and
January, 2005. During the study period, the observed total sediment yield was 270.54 ton and the total sediment
yield computed by USLE and GeoWEPP model were 358.1 ton and 283.30 ton, respectively. Each of results com-
puted by USLE and GeoWEPP overestimated more than the observed total sediment yield, but, based on the
results, the total sediment yield computed by GeoWEPP approximated to the observed result. We suggest that the
reason why the total sediment yield using by models overestimated was that computed amounts by two models did
not contain the amount of suspended sediment flowed over the weir.
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Zhang et al., 1996).

o] ¥ rde I AP/ Erwte s 12T
o AR 2 AFEH wEl {8314 AM-EL
2= 2 Z|F2dslE Qg o) 713|hAAPCC,
200D HE3kq BE 2 FJFe5= A% It &
7Vsla em(Lee and Lee, 1998), o]2igt 7]4fold
&ollx 7F9-54e] Wzhs ABRREY 2 BAREY
o B2 9 nXEE A 54 dxu B3 e
APl g BEAMTE RS ARl oigh A8 e
dardo] Frlete ok sl B AFode $
Aoz 1dolgl= VI7Heste Bl AE 4 e
AEAAE EFsh=Ad #3, AP/ 2} 2

gl

kd
B & o o

wil Wy o

o

Lo

AR - FEE

2714 7S %ss USLES GeoWEPPE ©)d
A BEE F29 Afdea el 1dEetY E
AMETS AESl, AA AE RS9 Bl - 7Y
gdozn 2ye] Ag43) IS AENAh

2. Model®| 7|2 O|2

2.1. GeoWEPP

BEAE nd<el WEPP(Water Erosion Prediction
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Ak WHoz oy JIIREE A4 e 7134
A 528 (Weather Generation Component), 37
APl AEE F J=F £HE Green-Ampt ZF L
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ponent), & A% 2o B2 FE 2 ESHE F
Aol izt Fke v |He FEALTEE (Plant
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Fig. 1. The Flowchart of GeoWEPP(applied with Shin, 2004).

2.2. USLE Model
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Fig. 2. Location of experimental station & catchment area.
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Ade] Az S A g AXE A5 783 «l AAAHQ ApHeke Gaugoln HagAks < °k
e olzpolt}, 28.98% oItk AT fde] NAL FF3e Terst
Zotoz o] rk, B9k Azt AlEeln, A}
3. AKX Zo] gle Alkd YE=Z o]FojAUth o] fog
19713 ~2004371R19] 3047 A58 YEE HFS
APFe A4 AFL oF 029km? oY IERE 71% 9 Hazke Table 19 AFslo] ok AdF

Table 1. Monthly mean temperature and precipitation in Icheon (1971-2004, from Korea Meteorological Administration).
Jan. Feb. Mar Apr. May June July Aug. Sep. Oct. Nov. Dec. Mean

Temg,ecr;‘t“re 375 046 501 12 173 2143 2433 2443 1951 124 526 091 11.36
Precipitaion ;09 3076 347 988 902 1493 3273 2984 148 491 370 2038 13113

(mm)
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HeltKim ef al, 2004b).
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Fig. 3. Soil profile.
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Fig. 4. Geodetic survey(left) and computation of the total sediment in the weir(right).
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Al itk Fgoll MAHo] gle AH|E o] gsle] B
EALE AFSoh 3 20049 69 oot AlZE}
71 A L3RS o183 shFl AXFolUe o7
B dold] BHES FAs] FAR 3t siglen,
s 77t AR S A 20059 49714 EAE
FE W 20040959 F BEAMEFS A a1

ok 29T PR APIEE GPSE olgdle] AP
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4.2, GeoWEPP RH|o| ¢HXI=

7VIAEE 48 B A% APole g Aex
EE AFsa, T9AME 28 feiME X
BE A7 ZE VA YE3E Break point I
ARg-8AY CLIGENS: o]8-3te 71 tleolelg A
s €}, B AFexe o]iAr Y] dd
] ALARE ol g3t Holsle WS ARSI
o @RS ARG o), &, A= #HE =}
Boln, FEXZAFEAL 15000 FAAFEE o4
3l st EQAEE B, AE, §718, 44
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Station: Icheon/korea
Latitude Longitude Elevation

37.17 127.25%
Observed aenthly ave max temperature (L)

2.7 8.2 12,4 20.8 23.9 28.2 28.% 29.8 25.7 21.1 th.® 7.2
Bbserved monthly ave ain temperature (C)

-8 -89 -1.5 A5 11.8 16.9 21.2 20.7 5.8 5.8 1.2 -4.9
Observed munthly ave solar radiation (tangleys)
263.1 A33.7 SH7.7 S17.1 611.6 682.3 421.4 579.9 M9S.6 551.9 206.6 282.9
Juserved monthly ave rainfall (en)

18.8  39.1 19.8 495 186.7 1X0.8 299.9

(m) Gbs. Years Begianing year Years simslated
k1 1 1 1

243.5 188.5 2.8 43,5 21.%

da #6 year prop Gur  tp ip teax tain rad w-vl w-dir tdew
{mm) (b} {€) (L) 13/6) (m/s)(Peg) (C)

11 3 8.8 .98 0.8 U.00 B8 9.5 V5. 6.9 312, -%.9
21 3 8.0 0.00 0.00 0.80 1.1 -13.9 133. 6.9 381. -B.8
3 1 3 2.5 2.428.02 1.81 -84 -8.9 206. 3.7 126. -8.8
3 1 3 0.0 .90 0.80 0.08 -6.1-13.3 185. 7.4 315, -42.9
5 1 3 6.0 0.99 .00 0.90 -8.2 -15.1 126. 5.9 286. -12.3
L 3 0.8 5.00 0.30 8.80 -5.6 -20.9 116. 7.2 294. -12.8
71 3 8.6 .00 0.88 0.00 -1.1 -17.8 1M4. 3.7 5. -12.5
3 1 3 6.0 B.60 0.90 6.08 1.7 -15.6 219. 2.9 179, -18.9
21 3 6.8 e.00 680 8.0 2.2 -8.9280. 6.8 359. ~7.4
18 1 3 8.0 6 W88 888 3.9 -7.2 487. A8 2326. -4.5
1™t 3 4 6 6.8 -1.1 -8.3225. A2 388, -7.h
12 1 3 o0 8. g.88 7.2 -7.8227. 8.9 388, -N.2
13 1 3 0.0 8 G.08 8.9 -h.» 189. 6.3 320, 2.8
% 1 3 08 & 88 3.2 -7.2 119. 3.3 256. -17.8
% 1 3 6.8 @ 2.2 ~93.3 138. 7.6 335. -12.9
1% 1 3 8.8 8. 5.0 -18.6 143. 2.5 93, -19.8
7 1 3 8.8 1. 3.9 -1.1 171, 188 389. -17.a
% 1 3 6.9 8. 5.8 -2.2 152, 7.8 319, -8
1 3 8.8 & bk ~5.8 131, 1.3 176, -18.1

1 3 8.9 8. 3.9 -7.8 155. 5.6 309, -6.8

11241 124928

= 124 928 . 137,448
137346 - 146,964
149 984 - 1852 492
W2AR - 4178
He Data

200Meters

(B)

200eters

200Metens

(D)

Fig. 5. GeoWEPP input data (A is climate data; B is topography map; C is soil data; D is land cover data).
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TR 82, Yol LB CECHSS) Egie] B
A8 aEn Yo fEFAREESS Agolth,
o] 3 B =4o) BAF ABE YERA Fo) M

53 fEgE Axse 59 AEE WEPP E3HoA
AFehs FAHHE AR3IITHFig. 3).

4.3. USLE mulo| olaixiz

USLE®] R 7+ A. G. Toxopeus(1998)7} A3k
R=3.85+0.35 X PmmAyr)& ©)&3te] A stgich
1971958 2004a71A)9] d Ha 73S 1311.26

mm/yr o™, ¢ F2lo] ol AR R 462.791
mmfyr 2 ARESIETh A AMEE dErise] B
3L sl 5me ARz BY &t LS g2 =

GRID FileZ THEo] ARSI

= 125000 ALEYEE &%

EYES BH3AL, A9

2l 0.26% Fg3le] Eok A4 s s
o]

2]
21& AAok AT, AIFAQ] AR 132 Fo
Fglon, X EaEAA}F G IRS-1C9139737t Landsat

w

(A)

B)

©)

)

Fig. 6. USLE input data (A is LS factor; B is P factor; C is K factor; D is C factor).
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Sediment Delivery Ratio (SDR)
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Fig. 7. SDR suggested for the Design of Sedimentation
Basin.

ETM+2] 9488E S8l wEoizl 745e] Xy
BRERE) vjFEFAo ] 23 Cahe AMEsIt
o] dxrk E2X99] 001, D=7 B AYe
0.09 233 AGAGe sl 48 08 Z2
Ho siplen] Axe= Fe 67 2t} 18]x USLE?)
ZAeE 90 AX EgFNFE Fale dow
BEAMEES AR B3 oln) AMgshe HhY
o] SAPARE (Sediment Delivery Ratio)= B- ¢
Ae f9d9 HEd mE fAY JAPHE uF
NCHRP(1980)°111 413-& B3] ARt fAHEE
TAE olg3t] BEAMEDS 2HE3IItHFig. 7).

5. EAIREY MEgn A 8

9 W APEOIM Y AN EYIH e USLES
GeoWEPP mdo| &% Z3 17052 ton¥ Geo-
WEPP 10729 ton® 2 7zt 2HEEglon, Q1A|S
U A840)7 Je AR EANGEZS USLE
+ 358.10 ton, GeoWEPP2- 283.80 tono= 7}7} 4+
2590 28 A7AY | AdEdolol Had B
AbEEg AFE A3} 27054 ton 22 vieldt), Zizte)
A= Table 201 A3kt

49 ) ESFEL USLEAE 1705.2 ton, Geo-
WEPPol M= 1072.9 ton 2.2 zkz} 2 59ic}, USLE
N DEE EGFEFHS GeoWEPPIAM 2=d %
Rt} oF 630ton o] © BA FFHUG ole} 7
Zol7t vehles 7k & 898 F Rz s 2
4 9tk 2 A WA g9lo7E USLE Rde A7
o EFAFE 73] 98 2FHom @ Folug,
7R} gk AP A & 303 B9k IEEe) ¥
#g o]gae] ATt ol BHAES 200495
o] BEokaao] opd dRg Bz 2004
T E27ke#ko 1176 mmoE A 9ol <k

HOA - A - e

Table 2. Comparison of Results (unit: ton)

Methods Soil loss Sediment yield
USLE 1705.2 358.10
GeoWEPP 1072.9 283.80
Observed amount No Data 270.54

1311 mm BT} J& Ao 2 2004350 EFHAZFE
A2 wgsiA Eatx e AR wddr)
a2} 71¥ USLE HEd7oME durzlos ¥yl
Zo], USLE 3§ A 5385y 7oz #gg
A Ryt TA HolXER ool e 2% &
gle] ® 4= gith FTE 2004352 75 HL3)]
A3 o] EFHAFS 161034 ton 22 &
=o] GeoWEPP A&gHt} o8] Audez I
AR Aoz Jeidd), F WA a1e®E USLE
R} 3k F AR} Zhe AlLEly A& P 2
FFe vRE AR AFERIRER ThE IARgke] BE
0-1 7H& zh= R0l uisled ARERIAF Zhe] Wfle 0%
8 AFsie st AN gAY kg zheth
ag|sk] AFRQIAL 3t AR Al A¢Ae] DEMe] &
B3] wkdER] gk}l A =R 7HsAol et
ol ETF TS sk LSAUxe] 54 WESE
HolLl, GeoWEPP oA % 7+& DEMS AMR-3lE, T
3 GeoWEPPEA] USLES}H 7o) WL AT 3
D2 AM-¥ DEM# E4l#hel ole FAJE 2oz
713E F Ao

DEM Z&4] = g2 ggle g USLE HLof u}
2 LS 39 27149 dole #4A] Grid 271E 1m
ARZ A3 dlela et @A sFeAdel Ut
12}t GeoWEPPel M AME8: Grid 2719 2+ 5m
2 283 Anet A9 zlelrt giAl AEHY Grid 2
7ol P Bo| YW oz g

ol¢} Z+& 92lg gt A7 USLES GeoWEPP
o] HE43} BEFHAFNAM] RJole o] BRde] &
Q) oA WAIZE AYo] FAH},

EAMZE S USLEY Z¢ A% Hlaste of
88 ton 9] FHNFEHL HolT gJoH, GeoWEPP &4
oF 13E9] I FXHL Holx Utk zEv Geo-
WEPPS- USLE] H|3l] A& B} 77l 23}
£ Hole Aoz vehgth X9k A2 XA
BHEAR A998 97 wput gol 23
HRA kg wEel mdd Axrt Jdigd HAS
Aoz gHaach oy drxigeae] AEdEs
AFH Wihe BREA AE AN BREAN] o



2R BAME AHES 913t GeoWEPP model® USLE®] Bl - g d7oldA dds §98 ARIE 111

X]** R AE ogle] Z7]olH, 2005
T 1,000/sec 4 W FHEAFSES oF 2113
mgl 2, %3 EFEAFEEoe] dA= <F 1.67mgy
sec 02 UENWHKim ef al, 2004b; KIGAM 2005),
A7F FEFo] oF 1,200,000k 2 FHE u), HH=
WAL RREAIRS oF 2ton 2 FAE Geo-
WEPP =4 A3y} dA BAMEEE & 993hs
AoZ Holl wt} Aaat Oiaok 2D EAL) it
Ade FHEA) gt 49 2 d77F ask 2L
= FehE
EAME S st /‘a‘%%bﬂ g A5 Q1A
g Zhzte] RdA= et g S A
ek, ool thste] 7t wuiu g def =d
AA7}F Zh= AR diFl ZeEfsteiol & Flo|ot, §-
4 USLES] &4 A} @AR2, 5 USLEAS W
22 A7 A7k A FA91Te] B A
2Fal7] 948k Aol= & (Loch and Rosewell, 1992) =+
AR gt 2E A EAFe] BT & USE Al
Al Al felve A fF9oAe] USLE °‘“fu‘
Akme] Age] A HFaled HAE a9 7HEA|
g Ag2le Oig Hrk g HAo] AR o|FojAA
2L & & oM, Evans ef al(1992) o] AA|
g g == vloge] A7Iie] Holx 106 o) F
oo} gtk AgAste} dito] e ALE AziEnh
wEk 29k mAAA 21kl K ksoil erodibility)<]
A9 FAA Ao APAFOIBR 0|5 AAFGe] A
B3k A2 Fel7t ol Ao Helvh %8 K 32
HAFz 2 (sheet erosion)® Al F2)(xll eorsion) 2F4
A3 AR Ao, AEA e 9 Wde] ulE 7k
Hzol A Uee Ze2(Kim e af., 2004a),
9], L% 80150] X MAFAo = FPAAE A
<),
U LE®] ¢

3 A

[=5ha IR EY

dw A Y

(o3

L‘u_ﬁmlo
r

% ig]-o]—o:] 501: zmnzq;q _.q.
29E 3}7193le] RUSLE (Renard ef
al., 1993; Renard ef al., 1994) ¥ USLE-M(Kinnell
and Risse, 1998)5-9] #4340 WsiARE, 7]1&-50
E USLEY #Fulg 73 7] diiel Aad5-9
Ag A Rt wE2s A2 AztEth(Renard e aof.,
1993; Renard et al., 1994; Kinnell eof al., 1998;
Shin, 2004, Kim et al., 2004a).

£ 7te] g A&k 2dl GeoWEPPS| 7
9 Mz nEsly USLERC A3 AN 23
Holi=g] ol fele] BHS YTHoE & WG A
o= F4E. 2, F84942 2Y GeoWEPPS

B3tro] AAEA fE BEAMES 2499 AR 2
2ol #A|, 7ol WE NI 7wl og FE
A EFEe| ©
USLEET} ¥lad] AZ]ol] ZARE & Bd Ao
2 o)

a2v GeoWEPPY] 4= B 71X] A E k=
t}. GeoWEPPS TOPAZ(Garbrecht and Martz 1997)
Z o)83le] 32 "k Ak o Eof] AYE A
=A% (Digital Elevation Model)ol |E& Bol
Wt 2, Yy 1/6000 FRAIEAAM T AAAPAIA
WAEE T(gully) Bol BAREC] A 2 B9t
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