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Abstract

An experimental watershed was selected and sustainable yield was evaluated. The study area(3.89
km®) was located in Kyungpook Sangju Yangchon-dong. The visual MODFLOW was verified by
comparing the observed and estimated groundwater table. The analysis of the observed and estimated
groundwater table from 19 March 2003 to 18 March 2004 showed that the average error was 0.0009
m, the error sum of squares 7.245 m2, absolute mean error 0.094 m, root mean square error 0.141 m,
and the model efficiency was 92 %. The normal, 10- and 30- year drought frequency years were
selected and sustainable yield was evaluated in these periods. Ratios of sustainable yield to the annual
infiltration were 14.59% for the normal year(1992), 151 9% for the 10-year(1994), and 152 % for the
30-year drought frequency year(1982). The results of this study can be used as a basic information
for groundwater development and management planning considering regional characteristics.
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Fig. 1. Schematic diagram of the Hydrologic Cycle
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Fig. 2. Map of experimental watershed
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Table 1. Soil texture of experimental watershed

Sand(%) 372 28.8 52.8 52.3 36.9

Silt(%) 30.8 31.0 30.2 23.4 451

Clay(%) 32.0 40.2 17.0 24.4 18.0

Dry density(g/cm) 14 15 1.7 16 15

Organic matter(%) 2.1 1.7 2.7 16 3.3

Soil texture clay loam clay sandy loam sandy clay loam loam
Table 2. Monthlv precipitation of experimental periods (unit : mm)

1982 | 9.0 181 509 | 212 | 8.2 | 373 | 1637 129 | 951 | 298 | 7439
1992 | 6.0 4.2 379 | 1000 | 688 | 420 | 2918 | 216.2 | 200.6 | 56.1 183 | 427 | 1,084.6
1994 | 538 5.8 376 | 465 | 1560 | 145.0 | 60.0 | 211.0 | 15 | 1890 | 205 9.1 857.8
2003 - - 3.0 | 180.3 | 218.0 | 196.8 | 512.0 | 3304 | 2406 | 183 | 400 | 162 |1,7556
2004 | 65 232 | 291 - - - - - - - - - 58.8
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Table 3. Results of groundwater balance simulation using the visual MODFLOW
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199410 yr) 2,712,745 8877 | 89,590 409,001 | 1,507,834 715,197 151%
1982(30 yr) 2,648,874 8,447 | 88,319 402,282 | 1,394,727 771,993 152 %
o], ol wsiAE 4 Penman W&, I¥lE
6. 29 % ¥E e ol A
. = FAO Penman-Monteith 82 z+z} &-&3t] A4k 3k
FE A9 A o8 54 o FEL&ES PR FHE A JEATE FI)

2G5, Gzt w7}

g

= 0

=
TAIR Wskeh

o A E5s} Aol

o)l A= visual MODFLOW v2.6& o]8ate] A
R Aek A&7bsNdEs Hrea
o

Al Aget AskrE QA st s Al
e AdAsted AT 2003 3¥ 19 ERE
20043 349 18474 B5T Askslet FAHFHE
v, BEe HASHHok 1973 ~ 2002 W7kAl AR

o T MEEAS sol B 109 2 09 NS @

(<)
o distel ARG ALPsN LSS Brstark
o]

o Axketoict
A4S B 2003d 3¢9 19Y4FH 2043 3
4 18Y7A AHA drEFs HEstd AlEdold g
A7, A&l
grgteon] By 2P BS5AE B3 da 2
m,

Ao BEE 00009

2o 8L 02%E vEhdT)

Ao AEvFsdare Hd vlx shhd(1992)
502,692 mi/year, 10 HE  SHhA(1994) 409001 m’/
year, 30 ¥l= 3HhA(1982) 402
Yeton, A%

off o
=2
o
a3
1
N
N
off
=
i
ot
1
3
~(‘r
Gl

BEKAREEHLE



1

ghd 145%, 109 B1% $d 1519%, 30
= ghd 152 %2 747 YElkth 10d W E
j

slahdo= 2011 @ olF AEHE &4 &

F L om oz
rﬂ:

H
—
o g o
o
o
—_
<
0
]
H o
o
(g%
(@)
(L
z
bl
o
]
(-4‘
1o
>

O

12

oo 4o 8 o B Lo
o

I

2
=
S
El
Ho
o r.
Lo
Ho £
L2
o
a
)
ok
o
ek
o)
B 2 o

o
L)
e
+r
i
o
4o
o
N
By
_>‘;L
1
il
2
o
ofo
el
B
$0,
o

A2l 2

B AT 21 A7) ZEHAATREAIYY A9
A%H #po)E7 g ATHANG-3-DA 9
3 SaE e,

#ag

r

AQRFR (2001). TARAZIIE
2020).

AARFH (2002). XIS
pp. 112.

Ay, oA (200D. g7 &4, &5 1Y FLAR

o) 83 7)1 A5 Haluk X5 AR s o

AR st K| 9|

BHAHI = (Water Vision

f ‘l"J

Hl [ehrEokstdsts] FAHst=rlsl
=2, dFASFESEA S, pp. 143-147

FYHE (199). s - =24 IE0IEAE. HH,
TAERETITAY, pp. 104-145.

TUR (199). sZEEET FXTA BEHIIA B E
L 58, FoA&EFAL pp. 75728

A, AASE, AR, AAS (1999). Ao o] Alske
ok F=A47W shRXIsHrad shel x|, s A 5]
s

3 e3) A6H, A2%, pp.76 ~ &6.

AHS (004), “DL A7 TURE Ao Ashs Bl
SHRFAAEEIR], =Rk A7, A2,
pp. 74-81.

AGE A7HZ (2000). “SCS-CN vl 2]3h n]{d e

W3TE BT 20047 7H

st S FH sHEUER AMIlsdTLE

28 2548k, #1948, A2E, pp.181-190.

A oHET) (1997). “Aw9Y A ek e Al

A SCS-CN wH el A8 s371=, #4714k
64, pp. 11-20.

AW okEy] (1998). “A ke A8k XP@%“’&% 2k
ey AR s X|si et arslx], §
73], A5, #2E, pp. 57-65.

Domenico, P.A. (1972). Concepts and models in
groundwater hydrology. McGraw—Hill, New York.

Freeze, RA. (1971). “Three-Dimensional, Transient,
Saturated-Unsaturated Flow in a Groundwater
Basin.” Water Resources Research, Vol. 7, No. 2,
Pp. 347-360.

Freeze, RA., and Cherry, J.A. (1979). Groundwater.
Prentice-Hall, Inc.

He, C. (1999). “Use of hydrologic budget and chemical

Jourral of
Water Resources Planning and Management, Vol.
125, No. 4, pp. 234-238.

Meinzer, OE. (1920). “Quantitative methods of
estimating groundwater supplies.” Bulletin o the
Geological Society of America, Vol. 31, pp. 329-338.

SCS (1971). National Engineering Handbook © Section
4. HYDROLOGY. USDA, USA.

Todd, DK (1980). Grounciwater Hydrology = Second
Edition. John Wiley Sons.

Utah State University (1991). REF-ET @ Reference
evapotranspiration calculation software. pp. 40.
Waterloo Hydrogeologic Inc. (1997). Visual MOD-

FLOW User’s Manual.

Welby, C.W. (19:4).
inventory for land-use planning in crystalline rock
areas of Wake County, North Carolina.” Water
Resources Bulletin, Vol. 20, No. 6, pp. 875-832.

=
[

B

data for groundwater assessment.”

“Ground water yields and

(= 3:04-43/757:2004.04.22/ 4 AF45=:2004.06.29)

587



