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Abstract

The Soil and Water Assessment Tool (SWAT) model users tend to use the readily available input dataset, such as the Ministry
of Environment (MOE) land cover data ignoring temporal and spatial changes in land cover. The SWAT model was calibrated
and validated with this land cover data. The EI values were 0.79 and 0.85 for streamflow calibration and validation,
respectively. The EI were 0.79 and 0.86 for sediment calibration and validation, respectively. With newly prepared landcover
dataset for the Doam-dam watershed, the SWAT model better predicts hydrologic and sediment behaviors. The number of
HRUs with new land cover data increased by 70.2% compared with that with the MOE land cover, indicating better
representation of small-sized agricultural field boundaries. The SWAT estimated annual average sediment yield with the MOE
land cover data was 61.8 ton/ha/year for the Doam-dam watershed, while 36.2 ton/ha/year (70.7% difference) of annual
sediment yield with new land cover data. Especially the most significant difference in estimated sediment yield was 548.0%
for the subwatershed #2. Therefore it is recommended that one needs to carefully validate land cover for the study watershed
for accurate hydrologic and sediment simulation with the SWAT model.

keywords : Hydrological response unit (HRU), Land registration map, Landuse (EGIS), Soil and water assessment tool
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1.ME &
A EFRAS HEA,
we) AAwel

SAvEE IEZA 43718 AXBA S5 =48
5 2~3709 & AdsE Y71 F7le EFel

w43t WA, 2005) & = E2RT F Fo|7t ¥
A 9 SR A aPA
AF YA=Z BAH 3l FE A7
=

g Exolg H3 AFEL FI Ak 53 sFAHY 2
< AF#A, 1, A{ ALY A& F9 €dER A
d FgAdel FAHR Uk 53 FAE AFZY AY
Mg o)F =5Alg 713 ASFES 5 ANA o FEFF
A7t 928 3L 41 ok JEFez f5dE U
B2 AN FAL dstd AZANF olde IS F
offt YLES AT ok et dEHA 1P
EQAd AL e Z9E P =99 /9 ¥
29 EYF=E A2F F FE JFEY TS 5FHe=
1-3dulc} wfAlEZ 20~50 cm BE AEE AA|EIL 919

" To whom correspondence should be addressed.
kjlim@kangwon.ac.kr

FEAEH SR EZES|X| M4A FH6S, 2008

o7 fE 2 3 29s FEAIIE ik B s
E2 FAAWAL §3357] A8 nPA 23 JI AA
A AER §L AET ¥ o] EoE ALIAY AR
AE 1Pz Pgoz HEde Al FY oJFER EGH
A 9 vFgHe] A4E Futd Qe 23 EME 7t

I QITHAYEE, 2005). WebA 99 22 FAHEES &
Asl7) 98 nPA AGolAY 4} vALEE 4 E
Ugd DAFE Fgs) ZUEHPY BAsor ok shA T
ARG a7y 8 ATFNE F5F Al Fo] 285
719 Ao =E B2 Ago] AREHALH F, 2007).
olgE o]FEZ U FYMg EHAA sPuALY
4 BYE 93 98 71A 2dF 7)ge] EQIEHo] 3L H



EX|ESE Haso] IE SWAT o5 2F H7} 691

I 9tk 2 Az, F8A 52006 =4E 9 FFH
HlAeHY EFE o=357] 98] Hydrological Simulation
Program-Fortran(HSPF) 23 & o] &3l HHF5HTH
of o vFeY FaiFe AZAHE EMsA A92
52001)S JuA 272 FdFYol dis] Agricultural
Nonpoint Source Pollution Model(AGNPS) 28& o] &3}
o EFAAD F9lM9 sHuFLY FaFE FEste
o JLs9c) A 5200002 2335 F90M9 IF
A7 =& 9)&] Simulator for Water Resources in Rural
Basins(SWRRB) 23 & &390t 99 22 o8 24
g 53 A&l slev 1 F @A fvEelA M
Bol AHEHI e dEAA §9 @9 =2d<! Soil and
Water Assessment Tool(SWAT) 232 59 ¥4 gl
g% FE 8 9 Al - FTH WEE 2T F Ue A
2doltk. SWAT 232 918 A52 37 4 713A8E
ol &35l7lol WA A} T 7GEsI AF A9
FE 9 #32 4 29k Jtesty, EGTH EAE 9
B2 el we wgste diE 99 £33 EAMRE
2 59 2R Ascl dig EX@E g 9FE 4
% 7hsd 2@0lE A AAFCz gol o]&5HI UTH3
AT 5, 2007). 22v diFE9 SWAT 23& ¢ A7
S0 ] 7HF 71EAH 4Y A5 FF A AFAY W
#& 2 uFeE As 4FE WA= S A v
g5t SWAT 23 & 93 AFAkEZE F3] §58c
AT §(2007) AFAT] Jstd nPA FHAY =
d 9 U 3AMM AE} gol 4P A HE
Agtstd SWAT &4 Al 71€ 5353 sdAri«d
(NIAST, 2000)o| A A|&ste= 1:25,000 ALELYTE AR
He B9 AEH EFEES Estd SWAT 4%
2o {AMES va HISAE Al &F TI%EE L/ &
Ae ¢ F AUtk 249 FFY B A HE £4&
a5 G FF 29 A RFAEAFENT} 0.66, F
AFsE EFFEASFEDT 04100 28y AE &4
£ LA BF T8 29 Al RFFEASED 0.86,
AHsE ZYHEEAFENT} 0512 F4HAT oj= SWAT
23 & o83l EGRAF AF) Qo] 9 W} EF 5
4& AF3 wgdstes 3o 49 W EGH4AE 2 +AHAF
o gt & 9FE A=A € F Ae 4% dHg
& & Atk 2 o SWAT 299 ol Fa8 9F
A82 EAMERE § ¢ Aok $FF2007)E b=
B3 F90049 7l 2F f9uU9 37 FSRE
Fg7 vHLEERY ATE 387 A SWATE o]
&35t FZtde Hgsgen, FaA 520062 HAE
T 29 FFMAE AT vHEY FEWHE A
A&l SWAT R & o]&std 574 4% §9& i
2 H3egd H71E o EF MEY 50062
SWAT 23 & ol&3fe] fejuete] f9 diste vldL
Y Fotg 393 AFg FrrstaA ok A% gL
ATES SWAT €G] FFFA AFse EXER
£ ol &dtd SWAT 2oE & dAFAl S0t a8y &

A fFAYFRAHXEGIS, 200043 EAYEE 7
29 A% EANE EFE A¥IGYNAM vdehtes ZA
AABE 71FL2 BESE Aol EX LF8A wet
A8 2P| 98] dFHE A5 vnsHES Al 4T
& Aol7t g AR #ddh FFF EAINEES F
7HllAE 5 ml IRS-1IC 9494, 30 mQl Landsat TM
9494 FAAFE1:500002 o) &5 FIAAEZ P
T, A - AAE, AP E(1:25,00005L o] &3t Tt}
EXZAYRAIE 7|2FH o2 1975~20008 744 <F 53 7HF
9] Landsat $JAAEE o] &35t BAHE HAAFE FH2
2 3lgou, Landsat 9197 Zo] EFAMY F§ T80l
AE 3 FHEAF AY dfxe AREY EHE
A5 Hetar] oY < 1-2d =9 AHH Aol
3gsta UHBAAR S4AZF A ¥ EGIS, 2007). &
Al - B A ETE Fobd f9 Ul EXol&dEES B
8 FE3ed o A AE F Aok 2PFA AY
3 22 5972E AL de AY9L2 g5 249 3¢
FAANA Y wAgFo] g@ol RG] Al - I Y=
7F 42 §AF EXNYEE AEE AHLEHS FF o&F
7t 48 HsAdel sk

e £ A7 5FLE =gd 499949 AAZE
vz JHYYe FAstY FEHE EXAEZS 87
7 EXNQELE o] &sle] SWAT 249 ¢ A8E A
L3598 Al EXARF FFYo] FAAE PlAE 9%
Hristden, & 479 AA7t 79 W g EAolE
TFo] SWAT 299 F&y Hrlo] dupt T34 A
A& & de ez gadd.

2. 7

21. 92X|Y MY

A7 AFA9E FA7Y 4 Z2L9E BT dTF Hel
&3l =YYW §902 E7 128° 37-28° 47, BS| 38°
35'~38° 47'0] A& AUk AFFYH WH L 221.6 km’ZA
B AAEE 14637 km’e] 152%0] AFEH, £33 &2
9 dolx < 295 kmojth. =g €9 WHL 1446
km’2 i@ W WH 2216 km'S) 65.3%% A §H}. Fig.
1& =949 799 249 ZAE Jeri sich

2.2. SWAT 28 Mg

221, SWAT 28 72

SWAT =24 vz 549 FUATI(Agricultural
Research Service, ARS)o|A 7§t §9¢]9] mdo|o)
of B2 mx FFGAA /HEste] o] &3] & CREAMS
7d, GREAMS 24 9 EPIC Rd3} & =993z &
dEL At wrEojZtHAmold and Srinivasan, 1994).
53] SWATS Z-#22d3 F2Axdo] GISY dA®
s@ndzy 37 3% $£348 29T £ glen, nA
F AYAME 27}t 7hede, FFPEHY 1% - 44
59 ¥z B2 £39 4dF R FBHL F U

Journal of Korean Society on Water Quality, Vol. 24, No. 6, 2008



692

Sl - 271 - AR - o E - BHYE - R8N - HE0] - 22N

N

e A

Gang Reung-si
Yeon GoK-Myeon
il
Gang Redng-si

Gan Rau'nagi
%
A7A2) seong San-myeon

| N 4
\\ Pyeongchan=Gun— "™

Ak £
Daegwa ;ongd-mve on
7 ]

| Gang Reung—3i

P OHQchan—-éﬁ <z Wang San-mfeon
Jin{Bu-myeon {

20 40 Kilomaters

Fig. 1. Location of the doam-dam watershed at Pyeongchan-Gun, Gangwon-Do.
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Fig. 2. Overview of the SWAT model - model input/output parameters (Park et al., 2008).
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Fig. 3. Soil distribution map using soil properties of reconditioned soil at agricultural field.
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Fig. 4. Landuse at the doam watershed (EGIS).
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Fig. 5. Database development for land cover map with land registration map and high resolution satellite image at doam-
dam watershed.
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Fig. 6. Land registration map at the doam-dam watershed.
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Fig. 9. Validation of SWAT hydrologic component (2002~2003).
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Fig. 12. Distribution HRU at the subbasin No. 13 (EGIS).
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Fig. 14. Sediment yield yearly average with land cover of
EGIS.
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Fig. 13. Distribution HRU at the subbasin No. 13 (landuse Reg.).
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Table 2. Comparison of prediction sediment yield with EGIS, land registration map and high resolution satellite image using

SWAT model
Sediment yield (ton/ha/year) Sediment yield (ton/ha/year)
No. of Area EGIS Land reg. Difference No. of Area EGIS Land reg. Difference
subbsains (ha) (A) (B) (B-A) subbsains (ha) (A) (B) (B-A)
1 401 105.1 36.4 -68.7 22 87 51.9 113.3 61.4
2 292 165.9 25.6 -140.3 23 315 64.7 53.7 -11.1
3 558 153.2 41.2 -112.1 24 402 48.7 49.6 0.9
4 396 102.7 37.5 -65.2 25 299 354 19.8 -15.6
5 38 78.3 23.8 -54.4 26 439 315 17.5 -20.0
6 578 127.0 27.6 -99.3 27 103 353 84.1 48.8
1 692 883 39.1 -49.2 28 275 31.2 233 -1.9
8 624 15.8 353 19.4 29 108 41.7 27.6 -14.1
9 607 86.5 255 -61.1 30 213 24.8 343 9.5
10 501 88.3 256 -62.7 31 973 86.4 344 -52.0
11 395 80.1 68.6 -11.5 32 238 23.1 284 53
12 334 42.7 7.3 28.7 33 437 25.1 20.5 -4.6
13 381 39.2 46.1 6.9 34 313 15.9 289 13.0
14 163 33.2 68.4 35.2 35 868 46.6 8.7 -37.9
15 547 42.4 33.1 -9.3 36 139 25.9 28.7 27
16 204 25.1 74.4 49.2 37 47 315 36.1 -1.4
17 398 49.8 322 -17.6 38 415 19.2 41.2 22.0
18 477 30.2 46.7 16.5 39 42 126.4 25.6 -100.8
19 163 292 4717 18.5 40 741 41.7 327 -9.0
20 96 27.6 96.9 69.3 41 44 244 26.4 1.9
21 120 66.4 353 -31.2 Total 14,463 61.8 36.2 -25.6

i
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Fig. 15. Sediment yield yearly average with land cover using
land registration map and high resolution satellite
image.
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Fig. 16. Spatial changes of landuse with EGIS, land registra-
tion map and high resolution satellite image at doam-
dam watershed.
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