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This study characterizes aquifer system and hydrogeologic property in the western half of Jeju Island where wells
were drilled for regional water supply in three sub-areas (northwestern, western, and southwestern sub-areas). The
aquifer system of the northwestern sub-area is largely composed of upper high-permeability layer, upper low-perme-
ability layer, lower high-permeability layer, and lower low-permeability layer. On the other hand, the aquifer sys-
tems of the western and southwestern sub-areas are mostly composed of upper low-permeability layer, high-
permeability layer, and lower low-permeability layer. Transmissivity and specific capacity decrease in the order of
the northwestern, western, and southwestern sub-areas. The relationship between specific capacity and the top sur-
face of tuff is negative with a high correlation coefficient of -0.848, indicating that the tuff acts as the bottom of
the aquifer. Groundwater level change due to the 2004 Sumatra earthquake is an average of 23.74 cm in the north-
western sub-area, an average of 9.48 cm in the western sub-area, and none in the southwestern sub-area. Further, it
is found that groundwater change due to the earthquake has a positive relationship with transmissivity and specific
capacity.

Key words : aquifer system, groundwater level, specific capacity, Jeju volcanic island, earthquake
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Fig. 1. Surface geology (Jeju-do and K-water, 2003) and the location of monitoring wells in the western part of Jeju Island.

The well site numbers correspond to those in Table 1.
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Fig. 2. Simplified aquifer systems of the northwestern,
western, and southwestern sub-areas,
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Table 1. Specification of the pumping wells in the study area
Site Well depth {m) Pump depth (m) Pumping rate (m>/day)
Sangkwi (SK) 90-120 52-60 103-3,539
Oedo (OD) 116-145 60 2,578-3,020
] Sangga (SG) 180-183 150 2,811-3,018
Northweste b-
OrEIWEsIem Sub-ared  Napeup (NE) 210-216 174 2,318-2,806
Jangjeon (J1) 210-211 168 2,677-2,767
Eoeum (EU) 230 203 1,450-1,640
Geumak (GA) 345-348 276-289 1,400-1,830
Western sub-area Jeoji (JE) 170-172 120-126 2,040-3,050
Seogwang (SE) 200 176 2,366-2,650
Sangye (SY) 223-280 204-210 1,630-2.480
Southwest b-
outwestemn SUb-Ared  Hoesu (HS) 250-252 174 1,700-1,930
sy AR FFAE AEE o8 FEF & ol B 7PAl vebsthFig. 3(0), (d). w2, Bl
2 )

3¢ SOl Tible D). WeFRgst SERAFY) W g JaEEe, 29I Redlee AEgRe Al
SRS BAF A5 v e ¥ gaat.
ke WRGFig 3@), O), FFIAFE FHRE GpAE ARe] ek, BAY 249 47RUA
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Fig. 3. Frequency distributions of (a) original values and (b) logarithmic values of specific capacity; frequency distributions
of (c) original values and (d) logarithmic values of transmissivity,
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B aXde) By v)Ydreke 114 mYday/m Huh =
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AA S 2 Sojuet), ujetr, Hamm et al,(2005)
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Table 2. Hydraulic properties of the study area

- 2719 - e

S o]g3le] BAR A de) BLPASFE T, &
7WARA A B 4,389 mYday, ‘BeTaX oM He
1,011 m%day, FRA5LANA B 6,806 mYday, 1%
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AAFRIR ] FEgAsrt 7P Aok AR 2296
= FePA 9 EfEAsE P 118 mYday, A
F5ANE B 1,277 mYday, ARNFENE HF
5,405 m¥dayo| 2, SAE 2A9e] BEEATE A
927 B 134 m¥day, 3FEdATt HE 414
m?/dayoltt. Wb A7AY Ao BT 3
T 2,560 m¥/dayelch(Table 2). AFAY F BAE &
AR BLPAL7 BE 3379 mYdayRA 7P 2
I, 2 THEo® AR Axgo] HF 2,597 m/day, &
MR aAdo] 7P¢ @ Hi 87.7 m¥dayolt}. A
B 2AG9] B RpapA|e) g Al 249
FoM el FAVE P AL A BEgt
(Fig. 2). 3 @XF 2R Qe) e B5A e 1)
Gk BpZo) AL 9L ARSEY FAVL F
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2R 2A)de] AledAs] Reiaele AEd

Depth to water,

Transmissivity, Specify capacity,

m m?/day m’/day/m
Range Arithmetic Range Geometric Range
{min-max) mean (min-max) mean (min-max)
Sangga (5G) 133-140 4,389 2,079-7,832 11,498 5,406-23,992
Napeup (NE) 126-167 1,011 400-1,751 2,087 848-4,458
Northwestern Jangjeon (J]) 157-168 6,806 536-25,965 9,539 1,179-92,233
sub-area Eoeum (EU) 169-176 5,366 2,965-14,609 12,669 8,056-48,333
Sangkwi (SK) 42.7-50.9 976 111-2,741 1,355 202-7,373
Oedo (OD) 41.3-48.1 1,393 809-2,123 3,175 1,871-5,535
Subtotal 41.3-176 3,379 111-25,965 4,874 202-92,233
Geumak (GA) 239-261 118 42.5-394 134 68.4-833.3
Western Jeoji (JE) 90.4-107 5,405 1,280-19,016 9,537 3,134-65,000
sub-area Seogwang (SE) 128-136 1,277 563-2,932 2,669 1,245-7,953
Subtotal 90.4-261 2,597 42.5-19,016 2,185 68.4-65,000
Southwestern Sangye (SY) 113-194 134 21.5-196 197 31.7-381.5
sub-arca Hoesu (HS) 120-129 41.4 34.8-48.4 65.9 54.5-79.0
Subtotal 113-194 87.7 21.5-196 114 31.7-382
Total area 41.3-261 2,560 21.5-25,965 1,976 31.7-92,233
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