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This study was objected to identify the temporal and spatial variations of groundwater quality and contamination
using monthly groundwater monitoring data collected from 30 wells in Daejung watershed, Jeju Island. Water sam-
ples were analyzed for major cations, anions, and environmental isotopes including '®0-H,0, ?H-H,0 and "*N-NO,.
The groundwater represented mostly Na(Mg)-HCO; type, with local change toward Ca-HCO; type and Na-Cl type.
Groundwater quality depends upon various factors such as the local groundwater flowpaths, input of surface con-
taminants with recharge events, and sea-water intrusion along the coastal area. Nitrate contamination changed tem-
porally according to recharge events and spatially. 8'%0-8,H data for monthly sampled groundwaters showed
distinctive clusters, implying that groundwater was originated from independent precipitation, and subsequently
recharged very fast. Using 8'°N-NO, data, major sources of nitrate and its areas of influence could be identified.
The areas under influence of livestock farms showed relatively high NO;-N concentrations and 8'°N values higher
than 5%. The agricultural areas in southeastern part showed very high concentrations of NOy-N with the 8'°N val-
ues of lower than 5%o.

Key words : water-quality monitoring, environmental isotopes, sea-water intrusion, groundwater contamination, nitrate
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Fig. 1. Geology, sampling locations, and potential sources of groundwater contamination in the Daejung Watershed, Jeju

Island.
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Fig. 2. Piper plots of major ionic compositions of groundwater samples collected in (a) March, (b) July, and (c¢) Spring.
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Table 1. Daily precipitation at the Kocheng Weather Station of Jeju island in 2000 (unit : mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

1 - 0.3 - - 0.2 - 22.5 - - 0 21

2 0.4 - - 0.2 - 1.3 - - 0.2 18 3.1
3 - - 3.1 0 7 - 1.3 0 -
4 - 10.9 5 - 0.5 - 0.8 6.6 -

5 3.5 27 - - - - - 1.2 - - -
6 0.5 - - - 0.9 - -

7 1.8 - - 0.1 - - 1.6 - 0.6 -
8 - 0.4 0 - - 9.3 - 5.7 - 23.5 -
9 20 - - 1.5 - - - - 0 - -
10 - - - 0.2 33 0.3 56 0.2 1.1 - -
1 6 - 2.8 - - 3.1 0.8 0 0.3 - -
12 0.9 - 0.1 - - - 1.7 0 0
13 1 - - - 0.1 04 - 42 -

14 - - - - - - 0.7 - 33 - 0
15 0 0.1 18 19 8.3 - - 6.4 154.5 - 0.5
16 0.6 0.2 - 0.2 2.3 - 45 2.5 - 18.5
17 - - - - - 5.9 - 12.5 - 2 0
18 - 0.2 - - - 0 - -
19 0.1 1.3 0 0 - - 0 - - 11.3
20 0.1 - - 0 38.5 - 59 - 0 225
21 - - - 0.6 - - - 0 - 0
22 19.5 - - 0.6 - 0.8 0 0.5 -
23 2.1 - 0.2 - - 8.6 - 0.2 - 7.8 -
24 2 - - - - 6.7 13.2 1.2 - 6.5 -
25 0.4 - - 2.5 - 0.2 - 0.5 0.3 0.1
26 0.3 0.6 - 0.1 25 0 - 1.1 - - -
27 0.3 - 0.2 - - 11.6 - 0 - - -
28 t4 - 25 - - 0.4
29 - - - - - 0 0.1 - 13 0 -
30 0 0 16.5 18.5 0.6 0.7 1.2 10.1 - 13.1
31 0 0.4 I 90.5 12.3

*Shaded dates indicate sampling periods.



494 925

e FEE 78 AEAFH AH vis B4 Vel
(Fig. 6). 989& AlEA13 49U Al 1545 mme] 7
27t Ao, ™o viAe 2 9T 7€ s
A JelsdTt. oleist ARAE o] X He] ek 55
of gt E 7EA Fa38 He AlAlEE

A=, 7397t AdtE FAFEHA Astre] 2o
FEgS iRl dele ANE, 7ot s
Tl Aslgre] 22 WalATIed dele AT
2 wE=H 3Y oo ehdule Aojth wYH7NkE
AH2000)00 ©J8hH, £ A7 AXE 7] A8l
HEE9l ey BEFoM= A8 ofF A ®
slpglel] =EEiE AAAIZke] 63 14417002 B
ub glck 2eu e Al o vehbe F
3le9le] Wgle #ExHo] E3EE Y o A
2| ol TAEN, 53] HRlskeAd BSAH A
FARAANA G 7F9rt FEHE AIZte] 74 Ho]
VR o)t} ey, 49 o8 fYHe AR
FEH o3l 3 FHo] AFEHT e B A
Aol E48 ZEthd, FARAS odHe] &
M= FA Y edAogRE 7% o 5
LGEH] NalarA Egsiet] Al g3l
o] Z43% 9n|g ziA E Aol

EAZE, SR 3E 9 AlsaFe 4ext
28 und o, IyR|del AskreR s £
Ao H3E dod F Ade ATEE HAx 20
mm/& o)go] Eejof st Aolch 2L, o] =7
2 AFI] stk 4e-a4de sk 3
o] AFEE A 15U Ao AAe dEEH 2y
B8], & event sampling ©] 3 E|ojor & Hojul),
A B gzl o8 olgd Frt AFrh ExlE
2t

B 4

e

42 3%0-H S22 BEAMXE

£ Abdol 4 B994 AFe FE U7l &
2 71%5e] Wzt a8y -2 RE 71dE Askre
Stokal ol EXol FHE g7l B3] o]&FH
gtk TSR] XS 7397 FUEo] eI,
AL B2 XGollr] Adkre] 4kaet 4 FdA
228 1 AQel] o: 717 Bt ™ o] AV
3k (mean weighted annual composition)s} A}
3 Aow Busd rHClark and Fritz, 1997). ©|
3 olFE o Ao} ik} £ FHHUAE o]
fala] zskpe] F#Aek, 5 2 olF BAE dTsl
YaiMe L Aol e A Aas £4 9

A4 A8 7} H g5t}

SXe4 9F 100 km "ol 3R AFTdME
Age a3t 88 7hpoll 93t gokd x|
Ao 7 &3 Urk FAdo] Fas shdE
3 vlad A o] shikehlel] ¥xsiy glon,
28l4re] BES folsiA e S2Fde Fo) & w
gso] 7] Wil s Al deixiniz K5tz
A23l ARbAuEe 555 ElAd A4S vl
o} oj#ist B uiitel] AFEE kel 4 F4Y
A£F olgsld 7o A3F gk EAF x3)e]
ol Aatr|e] T X HolT),

AFzolr] FAda 7IHE HEs AFs 1966~
19680] HFo FAAH AT} A A7)
T-(AEA) 2J8)] 35 =AUt o] Ao &
AErEAs A 29U AR E o83k Davis ef
al 1970y AF% 2eee] HaAFAE 2~942
2 243 v} girk Ahn ef al(1992)8 AFE TH
Q3 A A Q RSe kAol F4 FHYA X
4e viasle S5 AY e AP WY o
o B4 2o Ry FsIsrt

ol B (1997)2 A% AAklA] 1995~1996%
off AFHF A 7390l athel i FAUR T
Ad W3lE wolx @AW dZHd=3H-85%0;
Dansgaard, 1964)°] 523t A HIE Hoje Y
< 73kt 3ol Lee ef al.(1999) ©]23l dgke)
A WEE ojgala] AFREA gel EE Fek
EMS dAFsidnt ase, 2o o A g,
AFEddes B4 Ado BE=Eo] syt S
HE Aol oz 9% WUl Yele 7t BE A3
T TGl J3ke F3 YL WA £ aE
L2 AFEr g 5o TZAEI0.15%/100 m for
30, n=6, ?=098)7} FHEA UEPrFE Busk,
o} IE=FIE= XFert TUE FAusE FP3h=
v 48384 olgd + o-8-% Akt B A
A A 39, 74, 108 Askre #9494 AL
§80E -7.7~-6.0%°12 FHE -53~-38%=A A
AFE 7E A7AEY HY el E3cH(Table 2).
olE AEE BT AFE 7] 7F$(rainy season
precipitatiom)oll*] A& == grA(PH=7.945"%0+
8.84; Lee o al, 1999) FHo =AEM(Fg. 7), @
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Table 2. §'*0 and *H values of groundwater samples.
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March, 2000

July, 2000 QOctober, 2000

3'%0(%) H(%0)

O %0)

2H( %) O(%0) 2H(%a)

-7.2

0.3
-6.2
-1.7

-6.8 -46.5
0.2 1.3
-6.1 -43.6
-7.1 -48.7

Mean
STD
Max
Min

-46.3

2.1
-38.2
-49.4

-50.0

1.9
-44.3
-52.9

P
.® Seawalsr

8%H (Pr00)

+ March

& July
- A October

-100 LA R S A A A D
-10 -8 6 4 -2 0 2
30 (%)

Fig. 7. 82H-8"%0 plots for groundwater samples collected
in March, July and October: LMWL denotes the Local
Meteoric Water Line. LWMLs for dry and rainy seasons
were defined as 8°H=6.928"%0+16.60 and 8°H=7.948'%0+
8.84, respectively (Lee er al, 1999).
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Fig. 8. Plots of NO;-N concentrations versus 8'°N-NOs in
groundwater: Horizontal dashed line indicates the drinking
water standard for NO3-N, and vertical one implies the
boundary of possibly different sources for nitrate in
groundwater.
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