Journal of Environmental Science International
22(7); 895~903; July 2013

ORIGINAL ARTICLE

sk Fogo] BE AS4E

*
o a5y - oy

op
Hon

ot [O

e

theta A4g b

pISSN: 1225-4517 eISSN: 2287-3503
http://dx.doi.org/10.5322/JES1.2013.22.7.895

9 2377 54 W

Characteristics of Ground Water Capture Zone according to
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Abstract

This study analyzed on characteristics of the ground-water capture zone in coastal areas and mid-mountainous area
according to pumping rate. For this study, it targeted Jejudo island where is the volcanic island. To analyze, MODFLOW
model and MODPATH model, which are the ground-water flow analysis models, were used. As a result of research, the
following conclusions could be obtained. As a result of analyzing influence of a change in pumping time upon length of
capture zone, the length of capture zone in coastal area was indicated to be greater in the changing ratio compared to the length
of capture zone in mid-mountainous area. Next, in the coastal area, the pumping rate and the capture-zone length are changing
similarly. However, in mid-mountainous area, the length of capture zone was indicated to grow when the pumping rate comes
to exceed 1,500m3/day. As a result of analyzing influence of a change in pumping time upon capture area, the tendency of a
change in the area was indicated similarly in coastal areas and mid-mountainous area. Especially, it could be known that the
larger pumping rate leads to the more definite increase in tendency to a change in capture area. Based on this study, it was
allowed to be possibly used in the suitable pumping rate in coastal areas and mid-mountainous area of the volcano island in the
future. A follow-up research is judged to necessarily analyze the influence of tubular-well group upon capture zone by
additionally analyzing a change in capture zone targeting the concentrated tubular well.
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Fig. 1. 3D Grid and geotechnical layers coverage of study area.
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First Value A,B,C 237x10%  2.37x107 2.3x10° 0.13 0.4

Extrusive 0.04x10%  0.14x10° 2.3x10° 0.13 0.4

Basalt Correction Value B 0.74x10%  0.14x10° 2.3x10° 0.13 0.4

2.37x10%  0.14x107 2.3x10” 0.13 0.4

First Value A, B, C 135x10*  1.35x10™ 2.0x107° 0.12 0.1

Seoguipo 0.04x10*  1.35x107 2.0x10° 0.12 0.1

Formation Correction Value B 0.72x10*  1.35x10° 2.0x10° 0.12 0.1
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Fig. 3. Computed vs observed values.

BFoAE -0286 m FAATOAH= 3519 m B @Aoln], N5149] BFLLE Hekx2(A zone)©|

=0.9598 2 A=) 74 EL. 14.6 m, AKX (B zone) EL. 37.5 m, At
35t Fig. 4= A7 H4E o] 83t AFA ] X ZHA]9(C zone) EL. 88.1 mo & B A%t}

slg) BEES FAshn glow), A $5

£ W Frepilol A Welste] FioiKelo R §9lg]

fr oﬁ?‘,‘ )

Table 2. Comparison of observed and computed groundwater level

Well Observed Simulated ground water Residual head

(EL.m) (EL.m) (EL.m)
1 16.000 14.453 1.547
2 10.872 7.526 3.346
3 20.655 17.262 3.392
4 10.000 15.438 -5.438
5 13.805 19.005 -5.200
6 40.997 34.212 6.785
7 11.611 11.482 0.128
8 19.570 21.240 -1.670
9 20.505 18.932 1.573
10 22.494 20.744 1.750
11 30.000 32.447 -2.447
12 42.031 46.505 -4.474
13 57.299 55.241 2.057
14 70.000 67.342 2.658

average 25.720 25.460 0.27
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Table 3. Groundwater drawdown according to pumping rate

HE( S A= S = 500, 1000,
1500, 2000 m’/day® 3+ 7% zFz} 215.69 m/day,
209.54 m/ day, 210.92 m/day, 209.51 m/day 2 £-4]
wlo] QF4= 7)7bol| W2 23 kA= F HE o] ¢l
£ 20R BA =St oo g AR ] 28]t
7+ Zo] MEH18-2 7171 129.70 m/day, 138.47 m/day,
149.07 m/day, 152.65 m/day 2 EA]E|Q) o n oFaf
1,500 m*/dg 7|08 ZE27t Zo] HEH|&o] 4}
o7} HAsh= A o2 EA = Gl

QbR QF= 7] 7tol| whE A EE7e] HAHEH]
(IS A= 7S QFERS 500 m/day, 1000
m’/ day, 1500 m’/day, 2000 m’/day@ &+ 7% 7zt
17,853 m’/day, 58,012 m’/day, 86,818 m?day,
113,251 m’/day 2 H-A45|o] o= 7]71o] uh2 287
ZF HA Q] A o] SIS 27 WA o]
S7Fohs 202 B4 HQltk 3 FARER] o o] 7
ZEp7he] WHAWFHES P4ERe 500 m'/day,
1000 m’/day, 1500 m’/ day, 2000 m’/day 2 &+ 7%
7+7} 18,118 m’/day, 40,203 m’/day, 89,715 m’/day,
124,755 m*/day 2 B4 5|0} o= 7|7to] wp2 28]t
2t AA Q] A9 FFo] S s 2 WA
o] §43] F7Fh= A2 w4 =it

Groundwater level Pumping rate (m’/day)
(EL.m) 0
D 500 1,000 1,500 2,000
Zone @ (©O2¢) ©) -3 @ ® O-®
Coastal area 1.468 0.859 0.609 0.247 1.221 -0.366 1.834 -0.982 2.450

Mid-mountainous Area 17.624  16.858 0.766

16.090 1.534 15318 2.306 14.542 3.082
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Table 4. Capture zone according to pumping rate

Zone Maxium distance of capture zone (m) Capture zone Area (m’)
Pumping rate (m’/day)
- 500 1,000 1,500 2,000 500 1,000 1,500 2,000
Time(day)
100 278.15 311.06 329.05 343.31 19,671 42,846 94,296 129,704
200 513.92 521.31 557.66 571.67 38,441 84,497 187,017 258,077
Coastal area
300 725.29 750.53 765.88 778.18 56,546 124,672 276,951 383,200
400 926.65 933.11 962.71 972.82 74,028 163,464 363,368 503,846
100 179.05 218.44 247.70 272.89 18,580 58,677 91,492 123,484
Mid-mountai 200 316.26 269.83 405.14 437.98 36,924 118,393 177,707 240,124
nous Area 300 444.87 415.00 546.66 584.47 54,778 175,972 265,238 352,042
400 568.50 631.62 709.36 720.94 72,140 232,856 351,709 463,681
1200 200 -
Pumping rate(m?/day) Pumping rate(m?3/day)
1000 L_—*—500 --®-- 1000 —+—500 --m-- 1000 B P 4
= 1500 — - 2000 /,;;ﬁ £ 600 | =4 1500 — - 2000 ™
v 800 B g
5 s
3 600 £ 400
: :
E 400 E
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500000 600000
Pumping rate(m?3/day) X Pumping rate(m3/day)
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Fig. 7. Capture zone analysis.
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