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Environmental Study of Water Resources in Cheju Island

SUMMARY

Cheju Island is a dormant volcano which was formed by more
than 20 volcanic activities during the late Tertiary to the
early Quaternary and also has about 360 parasitic cones along
the long axis of the elliptically shaped Island. Geology of this
Island is mainly composed of olivine basalt flows with some
trachyte, trachyandesite, tuff and pyroclastics, etc.

Two kinds of the hydrogeological factors to.control ground-
water existing on Cheju Island are permeable and impermeable
elements. Permeable elements are Primary porosity, secondary
fracture, pyroclastics, clinker and different kinds of voids and
impermeable elements are dense rocks, paleosols and old pyro-
clastics. There are two types of groundwater existing on Cheju
Island so called basal and high level graoundwater (perched water).

Groundwater level Measurements for 45 sites selected from
the whole existing wells are taken routinely each month together
with pH, electric conductance and salinity measurement.

A full chemical analysis has been carried out from samples
taken 11 springs and 34 wells,

According to the trilinear diagram by Piper, a type of Cheju

groundwater characteristics belongs to Carbonate-Hardness.

IP:14.49.138.138, 2017-11-03 09:10:16



And also it seems to be originated from the same source of

groundwater except eastern part of the island.
There are no significant hydrogeochemical processes other

than simple weathering, occuring in the geochemically "simple™

Island.
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Water source limit EC
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Mountain springgs < 60 < 100 45 75
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Contaminated wells < 180 < 300 170 275

Seawater intrusion < 300 < 450 500 1,000
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o HEHEE N, = Contamination F % & wEY Fiu K g}

5 i
504 = Pollutione] 4 i i A Al e s
AA - RFE pAEEE MW R B LTAY N, gol > 2ppm
of el o] —gmorE  low level background contamination

Blgel Fo ¢S U 4§ Aok

IP:14.49.138.138, 2017-11-03 09:10:16



E5®E MTAR KE
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MA BLbol swelgsHm leom 19 REEHANA HAW = 1
2 o@mste @ 1,5009 & BLbel U FAKBEACT RESC A& A
om #EHTL olE & AESNELT BT ABENE RmHel L
TS HEHRTAS Heom stol mEPAEF @A, HHK
11 EFE 45 EE A XRES ERsd R BTAK KANKES
oyl /e s7pAel (LB gAFE TSt (Fig 4 HMERE BRO.
T SnAdBARA (ICP)o oA MTAEN 4 WA, @K
sEpE TEHS AEel HI vlERAds S A4d BHE KR
sfaloh

EERE ®mpel (CEoRREd mEt & o2 REE epm o %
B abaled  Fig.5 9} ze] Piper g trilinear diagram < #F s 8¢ T
o] @A HE&  wmlel ol BolemelA e skl MEMA

pojFm Qe oW grol& ol

»
il

Bol WMRE Ae ¥aed #A

He oz B mRd W e Chloridegio]l =& A (BABRAZS

rr
&

gu ¥ ) e Asi= sulfate type2 He FAHsn AR 2

A& 1@er KW Chloride 9f HCO, o] (LB HERE [ % o]

H

i

Ao gyl wEe ofeel d™Eol kg @|el Foln Slw=
&k, kel dololyz FHuelMe] & AHLE T=

of W E ol HCO, + CO,(bicarbonate type) 7} A% AKEMKS H

ol

= o) X
oL

of 3 A Th =X wmAY EBE4¥ IFPS mal mdE FHI
= wme] #4379 groupe] uERZIE WA X OB O HMTK XK
B M HAgTDT
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Ko HWEA Bkl (Ll °l% NES| A ¥#H¥, N
EA4 M) 3}, NEAZ 3y, SEA26 44, SEALT A Fihln %  FRsjordo]
Be HMOZRE HKIME KAMAY &40 it 5t o

T mdkel SPAZ A ol SWS 4 obul ik = mEAoR o9y p
REg HeAdvh Hmd stme LA R4 #Hue sy
UE o g

Potassium(K*)

L2 BT e Aldstun BE oa  K* go 5 ppm B gho] o}, RS
A WTKE —BOF >sppmel po sy ey 1 pire g
°f oW A9 wHge Mo sh= Aeluk ols & grst 5
BH= 83 kel mAd gk Aol 27049 SPA2
daseh swsdoly gz FoFelv AV tel ks wgE g =
]l ksl uEe kM %o No, z1o A SRR REW of
AdA Cast Mge] wgs oo ol wAKel ke Epe
sl oy

Sodium (Nat)

GA 147 A elr 20 ppm 2 daods vl 29 3074 A o o
ME l0ppmpstel NadE2 2a 9 on °l5& Na i} Cl 3o
PlEol AR A4 HEde o = % th

WU A S RE ulel o) NESIMTRHEM 47 mme mie
ABIREMECl  zie] sPA2 Mg o} SwWSd A2 o EE gl
Ad HHEEMK 0. mE  Nau Cle} Aiulgo]l Nagol Cl
B Aolok gzl HEl ko)l o] mlsg4 g low
mineralization-g& W 7 o & S

....29_
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Tabie 2. Characteristics of Cheu water quality (Groundwater and Spring)
unit, ppm.  { ): estimated

Fiel No Mame K* Na* Ca* Mg-* CI- 804° HCO- NO3~ SO0p tds TDS (m:g‘sa pH
CLA S Whang Sae At 26 135 93 55 180 o 748 03 21 118 182 r 977
CLA4  Ara 27 195 155 100 32 0 48 14 17 144 258 ©232 74
CLA 9 Do du 3s 13 71 6.3 175 0 57 05 165 121 139 195 71
NWA 5 Wol reung 43 20 a3 8.2 kK 13 44 06 19 137 203 22y 1.2
NwWA 14 Jeup 51 18 65 49 175 18 58 05 16 128 143 206 76
nwa 18 Dongmyung 3o M 55 54 165 Tr 41 <05 145 97 120 156 66
NWA 34 Ko san 45 26 12 13.0 43 17 53 Q9 {7 171 260 276 7.1
NWA 36 Myungeedong 2.8 12 36 <05 14 14 23 (<05 17 74 94 119 7.4
NWA 49 Yongsco 52 22 145 45 26 i 78 05 14 166 157 268 1.7
NWA 52 Ha ga 3.1 85 47 4.0 12 0 44 05 19 96 100 155 78
SWA 8  Gamsan 39 16 9.2 5.1 20 T €7 (<05) 32 (154} 133 248 75
SPA 1 Wolpyung z6 N 19 12 18 N.D 6y (<05 29 {147) 130 238 T4
SPA 2 Sinhyo 63 185 75 " 33 0 29 18 16 133 315 215 1.0
SPA S Hoesu 34 89 4% 53 a ND 52 (<05} 32 115 73 185 7.2
SPA B Sakoal 16 1 8.1 47 15 ND (53 {<0.5 13 107 1nz 172 73
5PA 13 Yongheung 240 53 28 21 72 Tr (23) {<05) 18 (61} 48 98 78
SPP 10 Midojang 27 g 69 37 14 14 41 Q 10 89 126 144 7.2
SPP 11 Yongmunang 60 34 16 1 40 76 126 - 0 10 251 263 405 76
SEA 3 Pyosun 33 145 57 115 28 54 62 05 145 145 138 234 76
SEA S5 Whajeon g 30 49 89 50 21 42 o 17 N7 201 511 7.2
SEA B Taeheung 42 30 125 115 59 13 28 07 1556 167 267 269 67
SEA 7 Gasi 2.4 8 49 44 1 0 (42) 05 73 81 86 131 7.7
SEA 9 Tosan 2.4 74 47 7.8 9 1.4 33 0Ss 135 82 az 132 77
SEA 10 Sungup 33 g4 58 a8 82 o 53 05 145 100 a7 t61 7.5
SEA 17 Siheung 98 154 20 33 297 49 52 {«05 30 645 688 1040 71
SEA 22 Sumang 32 98 6! 49 16 0 ar 05 18 59 124 t60 7.4
SEA 26 Susan 13.5 255 17 38 an 1.5 42 0 65 a24 1103 1329 72
MNEA 2 Keumyang 95 137 14 24 253 43 51 05 95 541 577 873 76
NEA 4 Sewna 7 az 13 18 159 24 53 05 16 358 47 sr Ty
NEA 5 Hamdeug 5% 162 15 a6 29 5.9 83 65 125 t76 179 284 73
NEA 13 Dugchun 27 a4 26 a ag TIr 4 <05 145 a2 95 133 76
NEA 14 Songdang 32 10 43 3.7 16 06 29 05 15 8z 100 132 786
NEU t Sinchon 29 11 g8.2 53 14 0.7 (5t) {<0.5) 20 (111} a8 178 73
SwU 2 Sage 22 16 96 29 17 T 64) (<05 145 (130 99 209 77
Cis1 Samyang 3.0 75 24 4.1 12 Tr 33 <05 155 78 a8 126 68
CIs 2 Eonmok 9 a7? 15 t.5 61 11 16 <05 105 42 48 58 75
NWS 1 Jangsumut 26 13 93 6.1 28 22 {47) 0 (10} 118 179 195 73
NWS 2 Hanlimechun 44 135 49 6.3 17 Tr 53 «05 19 119 132 192 7.3
NWS 3 Dengmyung ig 19 25 57 43 o7 41 15 15 166 3st 268 65
SWS3  Sulim 34 115 48 43 18 Tr 34 12 16 a3 129 150 73
SWS 4 Andug 195 27 24 115 55 10 kKl 21 145 186 427 299 6.8
SPS 1 Sugw Hand Hotel 2.2 64 39 27 12 Te 2% «<0% 15 69 102 111 87
$P52  Chunjeyoen 22 w05 74 49 16 Tr 37 <05 13 92 13% 148 68
EPS 3 Yongsil 09 35 5 1.1 66 Tr 17 <05 & ar 40 60 75
NES 1 Sunulungumi 4t 796 43 109 1,400 243 (43} <05 95 2697 2881 4350 69
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Calcium(Ca*t+)

¥ 45 7} 9

Aoy, o

2o e

o WK E A

AFt Cagd el 1oppme Zuslm o Z|elo] 15
e WAL ST 20ppmg daudv o® saag

=1

MEES TAAE Mg>Cae @Az

fl
=
o

al el <l

THEHE A48 ¢ v AM4me mFAL  ca

>Mg el A g uEhlel g,

Magnesium(Mg*+)

MO

2] SF e o

—
2o

o EA o) ira

Ca el

34 a4l Mg of A ilubel  1( ppm o] golm 2 Ll B
her HMEe 127)4cln 30ppm o YME Al 47
slel pEAel LW E g me] iy 9 Mt Mg >

Hofta gleul oo = ewdoe K, S0,” (oW

e T EG 71 ' :
S MO TR e grel fzel wiAAAY WAL 2n sfow wu

O]- R INY --‘-] Al

A HUF K okve o % g

Chloride (CL™)

— o g

2l = A o) H

1975) 9] o

Fokel WFAKAE B%  10ppm 4 Cl3 @f3stz
drlolar WA E i 19,000 ppm (Garrels et al,,

#E tu el ohdd aluh Has A pel

MILIE  rain waterol g Hw  cl 9 - 8.3ppm (1987.2.23  How

UL ) ot A

Eio dael ERas oly Table 2 o] & kol A]

CLel wdw s Ael7h sopembiel @@e wn g on. s
ERIT AL A5 wIsstel 47) 272 |59ppm MM 1,400ppm 7} x|
TEH ol e WAk Ao ® e L ge Sob7E g,

1% NESL A¥RdEe 14 Ee go [.a00 ppm-2- Ho| gy g

Bl el blackish waterol el EHINARA kS frp
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Sa alesA #EEoh

Sulfate (S0, ™)

107 A9 g AAstm 3570 AN atkie] A 2ppmaf kel B

FE HAEW 2% fiREEol traceo| Ay ol% He S
Ha gl S8l Algel llppmelr 249ppm7lAe] e  zia
2oFa ded olge % dsEde velg o gtk

Nitrate (NO; ™)
Sel A&sh @A I ~2ppmg HOFn gon 29 RE A
7l trace level { < 0.5ppm) o] t}, 5l WABRRPE T
Mesl e gl < 0.5ppm e zim o 9 Wy of x> ECe TDS g

& HoFroh NOg™ @t A LKRI (man-made) jSiopg wpds oo

Bicarbonate (HCO, ")

3870kl 60ppmE ot WA UElvm uUwz AL o] 4
4 #s BEJddh  Hm®ed @A CISzoalEu  Sps? % Al ol A
HCO3™ @t I7ppmuglo g o zte nozg °ole Tkl 18
FBEAN Aol Fagel wa 29 ol ZA¥m Q= mEH
FAAN B F A HEHY ge dWAYes o 5 9o Al ZEH o

= &S MTAKYSE o ¢ Ao

Silica ($i0,)
S10; & MTHE#EN T ffrRsonsd 19 fons  on
s Al wHEel T mBmELA AHE BUY £ gu o
A7V Aok & B WTARMS o REel msold  15pom pysel

& Rel Fed ot BFY WTANM 2 4 & goza
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el dydd 532 @Rk s olgy
it e 7
178 BT AEH . 3 el @H KT $Slel  ICP method o)
g mgYdAs Hre HAs Table 3olAM 2t ol & Woa
BE Maal BRl NES? o) M-y &t SEALTof Al FaAlmel @iy
7B Rl B 5o @3e Ndiy #Bns ge Az @
FLEl KEBsh il el oldd s Hea SHEs Hgstz] 4
=% Table 3o  TFiel m¥el FA] @0 MErEs was
BE RelAl B S %ol 4 mMSl MELE FRee Mo
PR A Boh o grow] whAl wiypsl  SEALT ¥ NESL o|A] S o} Sr
Kool fl el M Mok Al v 9 o) ol WA EY
A EIKE Ao Roln HH mpe B A 2 g HE 9
BTAKE 83T ge 2adA @p o8 = ol 9w
= A3 Sl kB MTAKe kEsMS YEst-w =2 EHNHo g
frsta em lege o % Ao
Table 3. Trace elements in Cheju groundwater
Rel No Name Fe L Mn P 5 Sr F  Rock type
SPA 2 Sinhyo 0.038 00063 0 oona opez 103 0065 ND Basalt
SEA 17 Sineung 0.033 00075 <0000 0085 1274 011868 ND
SPA S Hoesu 0038 00075 <0.0001 0.039 038 0015 ND
NWA 14 Jaup 3041 C0088 <0000 008 151 003 ND
cis2 Eonmaok 0047 0075 <0.000 081 0.29 0003 ND
SWS 4 Andu 0019 0.0088 <G 0001 245 218 0226 ND
NES 1 Sunulungmul 003 0076 <00001 0.076 as1 0729 ND
*TUS 21 Pnmary school 0.009 00067 0002 021 752 0078 03 Andesite
HGA 2 1san well 0.057 0.01 - 0037 052 0074 tr Grane
- Normai groundwater  <0.5 < <02 <01 <15 <10 <2
* Daa rom Taegu area
** Data from Igsan area
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& BoFa Uk
abata 4 {H4E SEALT-1 BFo] HlaA 2ol ord Aol o

g 9de AMNFAMRPH o¥dd ez FAHED

EC (micra s/cm)

200 2258 5?0 |0:30 ISIOD
Freah I Contominoled waler
water , .
l
SEAIT-) SEAIT-2
}gwe gowy
1
!
}
'
'
|
L
A
H
'
4
!
+
(
- 30 4
E !
> 1
£ |
a i
[
[=]
SEA WY
o gwL
\1‘-
)
4
A\\
~5
]
|
i
1
&\.
"9
)
p SEA4q
40 |- k\ I QWL -
45 |- '

Fig.7. Conductivity profiles derived from fluid

column logs,

— 36—

IP:14.49.138.138, 2017-11-03 09:10:16
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wAKEAS WHESINed oE e & & HYeFA R@Ee 4
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Eg 48 3ES  ion balanceel uwil B £ OBE A
B #TFAKE Bicarbonate typeo] gt Zlel $4gH o= &F
A BHESTAANA HEhdE KEAKS HAFi slel K&
W FAKE  FH (recharge) s} pkH| (discharge) o  fE Bl 3 (History
of Groundwater Cicle) 7} 23 #ui& 2L WRe od,
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lo
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tion precipitation) & Atsl—#9 (redox process) T 2 d
Aol As (&g XFh

wmmez wakwl & & KEEA Bt o %

iy

B B
giol M B Sol Wl Zol Wi B MmelMe wWAEA EXHT WK
* B AEES BB SSA T £ Ade WEHE AlsE=
st MFABBACOIY BHAT #HI ATH Eve BmEMA HE
Faerl #H@msEolok ¥ ek

IP:14.49.138.138, 2017-11-03 09:10:16



& £ x m

Todd, D.K., 1980, Groundwater Hydrology,
Freeze, R.A. and Cherry, J_.A. Groundwater ,

Choi, s ,H._, 1985, Hydrogeological Study of Cheju island,

KIER 85-20.

Choi, S H and Kim, Yong Ki, 1989, Geochemical Characterist-

ics of Groundwater in Chequ Island, Jour. Geol, Soc, Korea,

Vol .25, No.3,

IP:14.49.138.138, 2017-11-03 09:10:16



= o

Lol BaAE A@AEANA APE SHel I Ay
o o FH. iAol ok

col AFAMNEL AAAe T WFY Woll wr4
FRAEAAN A AFH EHATATAGY o 74 o
& oo} @

IP:14.49.138.138, 2017-11-03 09:10:16



	표지
	第 1 章 序 言
	第 2 章 濟州島의 形成
	第 1 節 地表水
	第 2 節 湧出水
	第 3 節 地下水
	第 4 章 地下水의 地何學的 循還
	第 5 章 地下水이 水質
	第 6 章 結 言

