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Groundwater Recharge Estimation for the Gyeongan—cheon Watershed
with MIKE SHE Modeling System
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Kim, Chul Gyum / Kim, Hyeon Jun / Jang, Cheol Hee / Im, Sang Jun

Abstract

To estimate the groundwater recharge, the fully distributed parameter based model, MIKE SHE was
applied to the Gyeongan—cheon watershed which is one of the tributaries of Han River Basin, and
covers approximately 260 km? with about 49 km main stream length. To set up the model, spatial
data such as topography, land use, soil, and meteorological data were compiled, and grid size of 200
m was applied considering computer ability and reliability of the results. The model was calibrated
and validated using a split sample procedure against 4-year daily stream flows at the outlet of the
watershed. Statistical criteria for the calibration and validation results indicated a good agreement
between the simulated and observed stream flows. The annual recharges calculated from the model
were compared with the values from the conventional groundwater recession curve method, and the
simulated groundwater levels were compared with the observed values. As a result, it was concluded
that the model could reasonably simulate the groundwater level and recharge, and could be a useful
tool for estimating spatially/temporally the groundwater recharges, and enhancing the analysis of the
watershed water cycle.
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Fig. 1. Hydrologic processess of MIKE SHE (Refsgaard and Storm, 1995)

(St. Venant 4))& oj-&3sle AAlsla, v]E3}bo)
]

o,
o M
rlo
+
M,
ot
o
2=
tlo
N
N
ol
_c;h
2
—
_)‘4_1‘
%U.
5
o,
w
foir = fof

FAEHE o] B3te] Fold moldr) x| &
E2 3%9 Boussinesq 219 #Hn)

5
= 20
4Ag olgstel e AFHH MBS A

Mr oot wo

o] B7|= BT} &4 A9
e 495 km Aol9 FHE shHez B EX|o]

$ 54¢ AYD YT FY gRRe] 454 BRI

of %3 glom A2 wASL 22 AP 9o
Fredel SE 2 52 Esk) HE BAlol B Aol
o fole) Exolg @ae ok 9%, FAX 4%, ¥
B 16%, 715 1%24] ol AA3he v)Fo] Fe
Aoz mEFe glont, f93A 288% WA
F AAE derla glok (3715, 2000,

2 dTolNE FFA (DA% A=t s
A FHBSe AW H9 FTHOE st FAA
45 Ade uagdom Agsigen, foune
°f 259 ko)1, Fig. 25 o] 78 AWE 7Eo2 9
Aol 2fdon PRI,

Y 482 A% NYARSE F9dT Sl
stk ASARE R 5 $¥REL ARS BE

4048 H6%% 2007F 64

_(.;15
= 38

T
>

2
oy L ol Hy
2l

o]

il

AR FEIHTE

o] Wl A¥FAzE #RFFlAM 75 30 m DEM
< 83t (Fig. 3(2), EX0]E4AEE NGIS Alge
2 I5E EX9EHZEE2YE Fig 3¢ o] &
BT, F9TE, Y, = 1, &4, Ve 5 TR
T3

E4Z (MEsd)e] gt 2y JExE FEHFLS
Fig. 3(c)¢} Zo] v&EXNEH vdHriede] FUE
= (1:2500008 &8st F9U 4071 EFZo st
X 3s 753t 4 EGE s zojd=
USDACIA EF3ta = 127) EJo=z FEaYrh
7t B 38 BolE 98 van Genuchten (1980)¢]
Soil moisture retention curve®} Averjanov (1950)2]
Hydraulic conductivity functions Z}-&3lsiom, EA
H $EEAXE USDA ARSOIA A S Zhe o])&-
3ok

Astgeiel] isiME shte] dieFez A,
Aol 24X dAg AsruE A4 9
W 820 mEXEG9] #Eae #5T A wat ol

461



127|’10' 127"15' ) 127['20'

N
A Namhag
37°25+ ks
37207 i
4 Icheon r
& Ed
Suwon
# Rain Gauge
9 Weather Station
e W Stream Gauge ~37°15°
37°15 V Groundwator Gauge
-~ River
== Watershed Boundary
1B Kitometers
T T J
127‘.10. T 127°15" 127°20°

Fig. 2. Hydrological monitoring network and sub—watersheds

529 Yol= AFst 95 mz ARAHLH, 27
S9lE 1973 olF BE5HE Fusted A 4
NERRE L |

=9, A%W F93} gol FREY ol hF 5
FANANE AT e sEFHe] B
o], Aot shdel tE 149 FAF ol
S 2 odsndY A% H4 0¥ FY02 DH

[meter]
436000

434000 3 - -

432000 3+
430000 -
20005
426000 § -
424000

42000 - -

2200001 - -
[meter]
418000 7--=o-o BB Avove 560
B 520-560
[} 480-520
416000 7=+ ] 440-480
L] 400-440
414000 - -0 5 - .
412000 - -oeeeseeed R .
: ] Bl 150200
120- 160
210000 oo e e mnaa e ao-1zu
- 80
n 40
Ml Bolow O
[ undefined Value
t

T
215000 220000 225000
[meter]

() DEM topography

l-

ol &) 7lee MIKE 11 2%¥& MIKE SHE 233
AAEe Ak el dF FEed S sAst
Ath. MIKE 11 3‘094 TEE AsM 7R 2

ol (AARFH - FFFALTAL 2002)9 AIHT
A SRR ZIEAY (7%, 2001)& Fast, Fig.
3(d)st o] stdgE TSk

& THaslen, MIKE 11 B3

r

Of

{meter]
436000

434000

432000

430000

428000 7

426000 -1

424000

422000 oo

420000 -

418000

416000 7
414000 5
412000
Water
; Residential Area
40000 ] -+ et e -+ ] Uptand Crops
2] Paddy Fields
{7] Deciduous
408000 4 -+ Coniferous
Mixed Forest

T
225000
[meter]

(b) Land use

Fig. 3. Model input data for the study area(continued)
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Table 1. Statistical criteria for the calibration and validation results

b RMSE? MAE® " 2

RB (m*/sec) mY/sec) ME R
Calibration (1988~1989) -0.27 6.92 2.40 0.56 0.69
Validation (1990~1991) 0.04 34.79 6.29 0.39 0.40

1) RB: Relative Bias

2) RMSE : Root Mean Square Error

3) MAE : Mean Absolute Error

4) ME : Nash-Sutcliffe Model Efficiency
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Table 2. Annual groundwater recharge

Year by groundwater recession | 1 oA oD by MIKE SHE model
curve method

1990 635 650 636

1991 327 344 437
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