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Abstract

Hydrologic component analysis was conducted to investigate water budget characteristics the Oedocheon watershed, Jgju
Isand. For this purpose, integrated SWAT-MODFLOW model was applied to this watershed for continuous surface
water-groundwater modeling. Pasture and forest-deciduous are the major land use types and these affect general hydrologic
component ratio. The spatio-tempora groundwater recharge can be obtained from SWAT and then distributed groundwater
recharge can be reproduced by MODFLOW. The groundwater level variation was simulated with distributed groundwater
pumping data. The water budget in this watershed was compared with the previous estimated result by Jgju-Do(2013). As this
result considered discharge to the coastal side, the discrepancy was found. However, it was found that the overall tendency of

both analyses were similar.
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Table. 1 Characteristics of Subbasin

No. of Area Malfmcgtarr]\nel Mag;;?::tnel Tributary Length | Tributary Gradient | Average Elevation

Subbasin (kmf) (k) (mim) (km) (m/m) (EL.m)
1 4.020 5.921 0.032 7.839 0.039 114.0
2 5.400 6.609 0.036 8.463 0.048 141.0
3 0.510 0.150 0.001 2.298 0.032 40.0
4 4.030 4.428 0.038 6.342 0.044 141.0
5 0.380 0.833 0.006 0.986 0.014 80
6 19.590 13.495 0.069 14.898 0.088 355.0
7 11.880 11.466 0.061 13.349 0.077 330.0
8 3.480 2137 0.070 5.183 0.088 752.0
9 11.280 5.926 0.010 7.586 0.127 1,116.0
10 13.690 2.686 0.010 8.741 0.128 1,276.0
11 12.590 11.477 0.056 14.020 0.081 305.0
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Table 2. Weather data of Oedocheon watershed

Month 1 2 3 4 5 6 7 8 9 10 11 12 Ave.
Temp. | Max | 85 | 102 | 134 | 179 | 218 | 250 | 200 | 209 | 262 | 219 | 162 | 106 | 192
() Min 30 | 36 | 60 | 104 | 145 | 191 | 233 | 244 | 212 | 154 | 94 | 46 | 129
Solar radiation 67 | 98 | 144 | 180 | 196 | 181 | 182 | 182 | 143 | 131 | 89 | 67 | 138
MImd)
Relati V?;:)”m'd'ty 614 | 604 | 591 | 60.0 | 658 | 730 | 754 | 727 | 724 | 627 | 602 | 618 | 654
Wind Speed

41 3.6 3.7 3.2 29 27 2.8 2.7 29 3.0 34 42 33

(m's)
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® Surface observation station

® Groundwater station

®m Weather observation station
® Rainfall station
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Fig. 2. Weather and rainfdl stations. Fig. 3. Surface and groundwater stations.
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(a) Digital eevation map of Oedocheon watershed (b) Land use map of Oedocheon watershed
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(c) Precise soil association map

Fig. 4. Gauging stations, DEM, Land Use, Soil map of Oedocheon watershed.
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Table 3. Land use types and areas of Oedocheon watershed
Items Types Area(Km?) Ratio(%)
PAST Pasture 21.75 25.04
WATR Water 0.30 0.35
UCoM Commercial 0.03 0.03
UINS Institutional 0.19 0.22
FRSD Forest-Deciduous 23.08 26.58
FRSE Forest-Evergreen 16.50 19.00
FRST Forest-Mixed 1.48 171
AGRC Agricultura Land-Close-grown 114 132
URLD Residential-Low Density 229 2.65
uibU Industrial 0.05 0.06
RICE Rice 0.24 0.28
UTRN Transportation 0.99 114
AGRR Agricultura Land-Row Crops 7.12 8.20
ORCD Orchard 11.66 13.42
Table4. Hydrologic soil groups in Oedocheon watershed
Name Area(Km?) Ratio(%) Name Area(Km?) (%)
uUboO 0.77 0.89 JUNGEOM 054 0.63
PYEONGDAE 255 294 IDO 0.93 1.07
SONGAG 0.42 0.49 YEONGRAG 0.02 0.02
DAEHEUL 0.08 0.09 DONGGUI 8.59 9.9
GUEOM 0.68 0.78 RB 3.06 3.52
NORO 2.68 3.09 AEWEOL 0.57 0.66
MINAG 0.09 0.1 HANGYEONG 4.18 4.82
YONGGANG 0.08 0.09 YONGSU 0.01 0.01
DAEJEONG 021 0.24 WEOLPYEONG 0.02 0.02
ARA 179 2.06 HANRIM 221 254
SARA 3.94 454 MUREUNG 0.34 0.39
TOSAN 2.18 251 JUNGMUN 3.97 457
JEOGAG 4.96 571 ORA 6.73 7.75
ONPYEONG 0.13 0.15 JOCHEON 0.21 0.24
JEU 10.80 12.44 GANGJEONG 0.34 0.39
NONGO 218 251 HEUGAG 14.17 16.32
YONGHEUNG 177 204 BRB 0.02 0.02
JEONGBANG 0.30 0.35 GYORAE 0.08 0.09
GUNSAN 4.33 4.99 DONGHONG 0.42 0.49
GAMSAN 0.24 0.28 GUJWA 0.22 0.26
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. Ui

SIS FHOE B, oA, YA, o5 54
W25t SHISS B SR deisigon, of s
Ao ARFESGT AL Fofsto] SWAT O
e Ae9lz @Ol 51919 MODFLOWSIA A
AbEL AJ51R12] SR9iRjel mhek 451 R &l 24
=% S

A A AA SIS Sk 451470 B %
Sl ool 557)2] To] BE(Fig. 6)3har Lo
v ofi= mHlo|A] Qg O R MAle] ZAlN RS
ol 24 T AT Jrohm s Jesiict

3. ZuEA

3.1, X+ REEAM

Q= Fool ST RS 285t fEA
ARSI AFE R0 SIAIT S S
Al oA ThEe] 77t sl teFE] o] thA] gk
T 77k AN SRR fER O RN S0 B
So] A% 9l AAIBEIZ ShtolciHa % 2008).
S AH210) §HEE ToI)] Fisto] “olHiL(2)
S BE2olH BEE S9-REARE olg3t
o] 9 RYVATALLE APHSIo] G2 APk
tHJunga} Yang, 2008; Jgu Development Institute,

o

N

¢

3 Kilometers

Fig. 6. Pumping well distribution.



A Q= fole) B3 B4R 1A

477

1000 - S— e " -0
L A B I

200
100

400
= 10 E
E E
= 600 §
5 8
]
g z
L Tao @
a
EmmPrecipitation
01 =—Simulated Discharge
. 1,000
= =-Observed [Jluholgc_:‘
0.01 1,200
2007 /06 2007 /08

2007/10
Year/Month

Fig. 7. Streamflow calibration.

s H H
o io-m 0- 30
_id0-50 ) @ - 60 i x-®
[ %0 - 100 - 100 ] 0 - 100
100 - 150 100 - 150 100 - 150
150 - 200 150 - 700 150 - 200
. oo - 250 I 00 - 250 200 - 250
- o R 240 - 300
W oo - a5 B 0 a0 00 - 350
DR IR — EIE
] 1 8 Kilometers o ! 2 Kilometers 8 Kilomaters 8 Kilometers
O —
I} I}
(@14 (b) 2

60
100
r: 150
250
AN o
e 300 - 350
A [ B
o 4 B Kiboseters L) i 8 Kilometers o L) 8 Kibmeters
—s I e— —
(954

(974 (hy8d

|

o 4
—

E8¥3E508°
g

[ ]

& Kilometon

® Kilometers 0 1 % Kikometers (] [ % Kilometers
e e — ——————
(od () 104 (k) 114 (124

Fig. 8. Monthly groundwater recharge estimation.



G

i

478

2009). Fig. 7-& 9= §9o] fEETAoR A
S IERET, S BolRESS el Zoe =
O] §ERIHo] P& ST} R*=0.652 1|14
gt ARSI

795t Fig 8of LreRd Hiel o] 4
© 712k 710l w2t 2HdshA EeiAle A
©ou] o] Bx|o}4- W EoFE, HAHE wet o
H| 2G| Bxsh= A2 3Rl 4= Q)%

2~ ]q_
AE T U E T MR

3.3. XBl+ RS 24

QE= ool El. 600m o] aix|dfjof] AJsla=
HE USohe ol EAIHA] ¢7| wiZol HSA]s)
9 BEEe AAH O] eAE EYBlAL Q1S o8 T
ehelh TR freuiol] IRt 37H9] ek 54
AR Al 3RS AP 7] vils- ol
Y SRS e RO AAeI e, At
off SHA| ARl oA SR 0= frEshe AlFAI o] 1Y
2 5d& WERch Asle9] AAIE Zefgre] Be=
Asl g arel vlaa] F4] g2 WS A8l
$iRpmet wlwsteon, RP=0.728 wolx|7} p=4]9]

P FBIA mARBIT U2 U4 U

100

-3

Q]
=

o

.

Tt

[)0-50
[ 150-100

[ 1100-150
B 150 - 200
I 200 - 250
50 -300
() = 350

350 - 400
I 400 - 430
4 8 Kilometers

Fig. 9. Smulated spatia groundwater distribution.

) Z7H= Table 509 Liehigick
371'4(2008~2010) 0| T3} E<=
g o] Sk 26 96 ~ 45

~ 40 %, AH{EE 20-34 %]
oick ole} e Mol 71 47E A1)
AR)EIA ] 1 AT SRA ) 4 th] AR
A Bk FUbiE34 96, RIORF 44 9%, A2

22 %<} vl wf AARkE o 2 AR el A

""'W"‘I"'T""'W”’r]m [Wr"wlwrr'mvﬂrn

4]

200

&0 400 ¥
— m
E g
=4 o
3 £
a 3
= 40 600 =
= 3
@ 2
20 I Precipitation 800
—Simulated GW level
——-Observed GW level
0 1000
2005/01 2006,/01 2007 /01 2008/01 2008/ 2010/01
Year/Month

Fig. 10. Comparison between simulated and observed groundwater time series.



A Sl £1.910] BaHE4A] B4 479

Tableb. Integrated water buget result

Prec. Direct runoff EVT Recharge Baseflow Discharge to sea
Year
(mm) (mm) (mm) (mm) (mm) (mm)
2008 1,538 392 693 524 276 248
2009 1,921 523 688 709 288 421
2010 2,681 923 689 1,069 305 764
Ave. 2,047 589 683 772 290 485
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