CrossMark
& click for updates

A28t R] A 53H A| 235, p. 347-360, (20174¥ 49) ISSN 0435-4036 (Print)
J. Geol. Soc. Korea, v. 53, no. 2, p. 347-360, (April 2017) ISSN 2288-7377 (Online)
DOI http://dx.doi.org/10.14770/jgsk.2017.53.2.347

<Review>
EX o ER =z a] A&~
b AW BAE F AFE Aol 2l At
or2AHY . MR, J|RIM . 2| E? - D5pd® . o] A3 . Mpod?

HFSYRRE MAFLARS
HFELRAE HHBHS
F) Rl
BRSHESAL MFXARZE X|t4R 2L

rul
o

r

ok
Of

0]

RAF e} o] thERe] $AUE Adhso] oEahs SabHel N N3] HEG et 5EEAS sofs)
LR 5AAe) et 22 Slat Th At ATIAolth ATl ARE AE L A Aevol B

£ EAS o 2 AFE A5EE FAISH: A% 2%l0] §U% Ablo] Bk By HEY B4
$90-2 AZ3h7, U 9hw W(multi-shingle model)’ o] 2Hs 4|5} B WL AT Gk 712 AFENH 4
A AR UG A 5919 217 BASA, Aok AW FRFAA, AT FIEE D WEPA,
A10) 2o A\ Bkt B4 5L AN mEg Ba) 2 Agett

FR0{: AT =, 21, M= HAS, Adke, votrd

Ung San Ahn, Yongmun Jeon, Jin Seok Ki, Gi-Pyo Kim, Su Hyun Koh, Byung Chul Lee and Cha Youn Jung,
2017, Proposal of new groundwater model through field observations in Jeju Island, Korea. Journal of
the Geological Society of Korea. v. 53, no. 2, p. 347-360

ABSTRACT: Understanding the characteristics of groundwater occurrence in Jeju Island is crucial in managing
groundwater resources which is dominant water resources in the island. This study suggests a hydrogeological
model for this volcanic island named as ‘multi-shingle model’, which emphasizes the role of impermeable clay
sediment layers on the groundwater occurrence, based on the field observations and previous findings from literature
reviews. The model can explain the characteristics of groundwater occurrence in Jeju Island such as vertical
discontinuity of groundwater level, heterogeniety of groundwater age, areal distribution and fluctuation patterns
of groundwater level and hydrogeochemical characteristics of groundwater, which are not fully explained by the
conventional model in the previous studies.
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Fig. 1. Suwolbong Tff and underlying

Gosan Formation exposed along the west coast of Jeju Island. Groundwater
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Fig. 2. Number of occurrence of the underground clay sediment layers (JSSGP Water Resource Headquarter, 2001,
2012). Only the clay unit in borehole logging data is counted as the clay sediment layer.
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Fig. 5. Conceptual model named as ‘multi-shingle model’ describing the groundwater occurrence and flow in Jeju
volcanic aquifer. (a) Schematic cross section of Jeju volcanic island, consisting of basement rock, U-Formation,
Seoguipo Formation, and volcanic rocks and clastics with interbedded impermeable clay sediment layers (yellow
lines). There found several layers of clay sediment at different depth which are deposited widely during the hiatus
in the volcanic activities of different times. (b) Enlarged schematic cross section describing groundwater flow and
occurrence of aquifers. Percolated rainwater through permeable volcanic structures such as voids and fractures flows
along on impermeable clay sediment layers interposed between lava flow layers according to topographical gradient
of'the layers resulting in localized aquifers which are interconnected vertically and/or laterally. The interconnected
local aquifers could become bigger aquifer as going deeper.
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Fig. 6. Geological cross-section constructed from logs at four boreholes in Handong district on northeastern Jeju
Island. Less permeable clay sediments layer (red line with black circles) may function as a natural barrier to sea

water intrusion and freshwater discharge.
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Table 1. New interpretation of groundwater occurrence types in Jeju Island suggested in this study by comparing
with previous studies.

Existing study
(Summarized in Won et al., 2006)

This study

high level
groundwater

- Aquifers have no contact with seawater.

- “Normally perched groundwater not hydrauli-
cally interconnected with other aquifers.

- Occur only at considerably high topographic ele-
vations above sea level.

- Perched unsaturated aquifer is laterally inter-

connected with other aquifers by laterally con-
tinuous clay sediment layers and vertically by
leakage from overlying other aquifers.

parabasal
groundwater

-"The lower boundary of the fresh water is not in
direct contact with seawater and lies on im-
permeable or less permeable layers.

-“Deeply buried freshwater aquifer is supplied by

high elevation recharge which flows on large,
laterally continuous clay sediment layers inter-
calated between lava layers.

- “Freshwater is not contact with seawater by im-

permeable clay sediment layers, which serve as
anatural barrier to seawater intrusion and fresh-
water discharge.

basal
groundwater

- “In aquifers, fresh water is hydraulically con-
nected to seawater.

- “The entire aquifer below the fresh water portion
is saturated with seawater.

- In aquifers, fresh water from inland is resting on

saline water from sea by buoyancy relationship.

- Aquifers are formed in young lava deltas consist-

ing of hyaloclastite breccias, pillow lavas, and
massive lavas, therefor there are not laterally
continuous clay sediments layers preventing
seawater intrusions.

*Koh, 1997; KOWACO, 2003

®Won, 1994; Hahn et al., 1997; Koh, 1997

“Mink, 1981; Won, 1994; Koh, 1997; Won et al., 2006
4 Thomas et al., 1996; Dafny et al., 2006

“Thomas et al., 1996; Yoon and Koh, 2011

o] 7Rs ek, %, AP B2 Bl F47190) 3
AE o) AT AFE Ao 4719 B
o] WA BEsthe AL §58 4 Q7] HEo]

etal,

BIEPAS LERdIT) o] A4S ARE T o

A

[e]
3 AL Adw e el % Aoz s E k(Ko

2005). £3| o] &2 3fielrte] R3k7t Cle &

o} &S Atolafolofl Exsh= HEA EEE0] &
47199] E&=ol2hd, Aske 2] Ca, HCO59
AEZ HE S0l 2 o AR EY & 94
719 /87 WA UR7t A skl -B3iE 2=
HoET) o]t 42 Jeong et al. (2011)0] =
ZAATE B8l FA719Y A BeiA s
o] oF 11%(UAHI) 3 a2 Eargt Ao 2J3)
W) Choi (1992), Koh et al. (2007) 5-& HCOs
57k AR Aake AT vleehe Hoskgs
o, o] =3t vt oA A|A|Sh= Hiel Zo] sk
Phofel 9] AR HASL A WA AT A5
g2 4 Aolth

T, SR HoA PR s Aske A=
£ AslahE NOs: ARE Aok 4R 2 7 2

O, NOs7F 2 A& Ao w2 Aokre} sl
7H AR A= XA 4 st o] s
7t EAHA & AJAA 2= Fo] Ashpof Z]
A B vXA] Lo 9u| sh= Aot} o]=
Z ERTAA HEL g3 0l LEEHY IAFEE T
ol 9T 3 AORE AT = = Aotk
Lee et al., 2008). A3t o]H 3t VAL R|3l5=A4|S0]
FTHERE A2 FEE ] ot B vejrda 4
go] 7ksgk Aol

52 RIFE Xlske SEE0) ofet na

oA QA vhsh 7o) AFE Asjk Ha
Fefoll wet 27 71 AR5, 271AXBE A9
542 ey 7| A RSl A4} Tael H%
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2tof| A Frt Har Aol AR = B2
= Astroln, E7)1 AR st FeAIskeA| 7} 8
¢+ 2 oA grom 54441 G-HH|7L 485
A o= AoeA| 2 F o= o] ok 7| AR ske=
o Al2Eo] s Bt =4 X ek AAEZS A
22 ujel X|akr} dree AHRET AR Bkst A
FAES O] dlH Bt @A EEsh= 2| Hof Wt
SHEE7| A A 3R U7] & $ek(Koh et al., 1993;
Koh, 1997). /9] A sk= |23k o] XU 3t
ARIFU LEYSS, EES 5Y AR AT 45
£ wet Hdet 459 F-R-A5k=A| (perched wa-
ter)2 FEE| T QITHE 1)(Won et al., 2006; Yoon
and Koh, 2011).

71& Astg BRAA NN 71 A A ekt A
A|8kpeke] 22 G-Hu|7F J8-EX| ¢b= A5k
Aehs 353 Qo F=31& 7|&o] ik shA|T U
Qtm o] JHoA Erhd, AR e F-5-A]3}
A9 A steEgo] A 7hse 4 HeHE A
A3tEA| 2, vl 23l of gt A skeA 2 g o] o
T Y& Aot o] HF] E7| A RSt LA
oA FFH Atrrt WEZA EHFo =2 133k

o2 gt SRR 2 o] 5ol what, tiSol
A4 v ZIMFE ol A AZBPJE] 2 HBFS] oF Al d
At =98 AT 5 Y= ASAR ST
NS Aolth A A ekt £7| A A sk B A
st ERA EZ S0l ) A== XekrE, A
A HES 52 1 SIS dFe R vint
20| A YELE ¢ o] AET ¢ gl F90
X 8= A 3tEA| Q1 Aot 1H 6).

olof v 7| A A et FS SHIE O =2 Q1S
St ol WA FAAE SAdEL X Hof FAFE=
AslrR BdEY AlFe SHA Y skA et 2
o] H]1LA F2 §¢o] Haxdt= A th= Fel A
Zy2 Q(hyaloclastite breccias), BiA-&<}, U<t
S8 A Ent opg), e Aot
g 32 YA = ERLAY 450 24
=

[o it ol

Fstru 79 ZA5HA] d=tH1E 6). ©]
T olF = HIGtE2 vl E] HA UE ATt X
7HA] AR =1L, W] A gl M gk A
oz wjFo] e P AHoR vzl 2 u}
StE ARRol W Sl WS A7) B Ao 8
k4= QJTH(o]l, Kim et al., 2006; Yoon and Koh, 2011).

i)

vetr o= S35 Aol FAE HED =
Fo] 49] g0z usho] Z4o] WFshs A
A gk okl e geAat o
FEHe AL AGEE A9 = A (3™ 6)(o,
Yoon and Koh, 2011; Hemmings ef al., 20152] 1
H 19b). T4 62 A= HEF o Aol siedF
PES 9J5) AA)H Aele] P2F(HAD1 ~ HAD)
Aag vjeko 2 Aok RES SAIBRE R0l 3
Qke] HAD-1+€ HAD-3 T4 (3t 2K E 52 km
Azl AR s Aol FA7E A= o
=t vhsf, HAD-433 (s ¢Ho- =258 8.1 km 7
2ol AH)AA = F-Fa BATS 2 AskeAl
7H QA g AAslelA] A7 B3t
42 o]F0A] ItK(Yoon and Koh, 2011). At
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Rolek.

J™71 81, Kim et al. (2006)2 7| AR 3t=7}
HESE AIFE T A A AXE L9 8
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53 St 2EXs
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