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Summary

The groundwater levels at 11 sites and the vertical variations of
the water quality at 1 site were measured to study the characteristic
of the groundwater level fluctuation of Cheju Island.

The results of the measurements for the groundwater levels were as
fol lows:

In the eastern part, inculding Kimnyong, Jongdal and Sungsan, a
sinusoidal fluctuation of groundwater levels occured in response to
oceanic tides. The tidal effect on the groundwater level was reduced
depending upon the distance from seashore. But time lag showed that
the trend is reversed. However, in the Samyang, Kosan and Shinhyo
areas show that the groundwater level was directly influenced by the
amount of precipitation. Especially, Shinhyo area which southern part
in Cheju was affected the most -and show upper parabasal groundwater
level,

In Susan-1 which eastern part in Cheju, well revealed that water
quality changed with the period of a tide. Sélinity at the 11lm, bellow
the natural groundwater level, was approched to the brackish

groundwater(1000ppm).
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Table 1. Statistics of measurement wells in Cheju Island

Distance

Well No. | Location Elevation | Depth | from coast Remarks

(m) (m) (km)
Sy-1 Samyang 36.0 42.5 1.50 northern part
kn-1 Kimnyoung 35.9 60.0 1.25
Jd-1 Jongdal - 1 12.0 35.0 1.37
Jd-2 Jongdal -1l 52.0 75.0 2.20 eastern part
Ss-1 Susan- | 28.2 41.0 2.00
Ss-2 Susan- 11 28.7 51.0 2.75
Op-1 Onpyong 33.3 50.0 1.50 southeastern

part

Ns-1 Nansan 40.0 55.0 2.50
Sh-1 Shinhyo 53.5 130.0 3.05 southern part
Ks-1 Kosan- I 18.2 118.0 0.80 western part
Ks-2 Kosan- II 18.0 82.0 0.93




|eAs] JsjempunosB Jo uojeoo| sjlem Jusweunseely ‘| By

Oa-nraHd




NES AYstd 2= v2dH7ol o3 e THe7EA oY 13 oY

2 A7 5 2FE FEFo] AFY U MIIXY AzLoM B
3 ZMAARE ARt v R3PS i) 2MF7] W HEFS AL
of 2st¢let v AESACE Zfol ¥ st HWFELS we
st7]1 ¢lal AFE J4d R AFEPM FFE Z¢ ARF 4 BF
o] A ZAeFd ARE £ Mt 2Y, 4 FFFZY EIE
1/5,000 AP =0l Fof A& BH3] FAste] 2 2 Heol it EIE Y

Ebui oict.

2. FeXE §Y

il

222 A EHS veotsty] sl @AY AAFAE(T 5, 1992)
] AZ 1972~1991)& o] &3l AFA Y = Axt

detd, Astee 29E FEPehE vl HESIAT

i
i

& =

X
m&

ok
H
of

D

ol =2 A
3y A EY

3. dxd Xstse +EH=Y

st A F£AZEE mhotsty] sl FAg e #A-13
ZHoA '92d 9¥olM 12972 4/H 7 vl Ateld 1Y 1A% AR
o] = SBE-19 CTD(Conductivity, Temperature and Depth)Z& o] &3}l A xH
42 W FEEE 25X A4 #E At By, £UEHNE AEe 1Y
% A4+ AR &3S e bR kg ZH7} 234 A48 4o
RE 20 BAoF HEHE AF3tod Fol2 YW Fole U HEEMES
sttt £48 A3ty ARE ZdEA &6 AL I B2

of AEAEZ WY F FA| go](Na', K, Ca¥, Mg¥)2 AAFZTRFEA
(GBC 904)2 2}z} 422.7nm, 769.9nm, 202.6nm, 330.2mmojA FFE=E FF



oA ek z]sled NaOH ®= H.S0.2 F 33 t}

AEE



m 4

1 X Kstaelel WS

1) AF: FHAY

SHEAGS ez 3 359 BEL Table 1o Uehd upetzio]
o2 B 1.25Kkn(ZY)~2.75Kn(A-11)oll $1x13] 2= A F 671
oA Ax solom, I ZAzE Table 20 LERH AT

SEAYe RE BEFEY Ao 24 ¥ S FHA 22 A
L oz velyrh Fig. 28 ZYAEFF(Kn-1)ollq 24} 73t A*5H
A5t E 2MAE A Ueld Aoz A, dlegls dF M ¥
89 FEsiA 2 AdS o £ dod, dFF AAFAdE FAGNMA(L
EXE&)Y a4 vetua Aok =3, 19 £AHE Fo] Hol 1.09m(’

), HA 0.42m(7¥€), 9EF 0.69n & Kol ZMo| 2 F£¢HFo
o #=A F HoE dvebdch F2H-10d-1)0 ZL=E olg vyt
F32 odon, s4AE VEL2T 1Y Aty FFo] HL

0.92m(°'92.129), Hcof 1.31n(4%Y), AFF 1. 1In2 A FF 59 A H
L 2o 0 39mo] E3}stch(Table 2). 793242l FAE RH 19924 59 5
21 (291.8mm)2} 84 13U (207.0mm)2] B FI A 7Y, FEAEHAM &3
H 499 A 2Mo 2yt sty W HelueA HHE e
goga, SEAHY A4 BeHrbE 24 Gyl ¢ FeHEFl
dojrtn AFE & + AUrh

ety o g At Mol L oxE MY FE=+= v 2ol
ZAM A &(Tidal Efficiency: Te)oll &3] B7l =lojz]3 alr}.

l

rl

Te(%) =

GW
x 100
W



apnitduy :"doy ‘m@nmiuip : Ul ‘ON@IXER ¢ "Xep ‘98eJdaAy ¢ TAAY &

_—

90 v°0 61°0 61°0 “daoy 2€0 €10 €10 91°0 “day
L0°6E 6.8 LL'8E G8'BE UTN ve'LZ 61742 SI°LZ 9€°L2 | 'UIW
VE'6E 02°6E 96'8 V0'6E Xep I-sN 99°LC 2L 82LZ TGTLZ | XeW ¢SS
026 ¥6'8 88 26'8E any Lv'le 92l 02l 8172 | "omy
0S°0 ¥9°0 €9°0 LEO 90 “duy €0 020 12°0 ¥2'o “dmy
922t 6G2'ce 022cc 2I'2e SGI'CE UIN G0°L2 9692 6692 16792 | UIW
9L°2¢ 682 €82t 6b2E 1I6°2E “Xen 1-dp 9€°L2 91°LZ LU°LZ  ST°LZ | "XeW I sS
1626 G62¢ o6Fce 9226 822 oy ¢l S0°LZ WOLZ 10722 | oAy
¢ €6, ¢l 1 o1 6 '26. YIUOW \ "ON [1°M Al I o1 6 “Yauon \ "oN | [op
¥20 _9%0 £€2°0 82°0 020 €0 61°0 LEO Ve 0 620 1£°0 “day
SI'IS 02°IS /2806 1805 L0°IS 9906 26065 1605 LL0S 1805 L6°0S Utn
9€°1S G69°IS OT'IS 60°IS £2°IS 66705 II'1S 82°1S II'IS OI'IS 82°IS XEp -pr
b2’ I1G 6£°1S 8605 9606 SGI'IG €806 00°1S 80°IS (1605 #6085 2I'IS oAy
8E°0 650 70 Ly'0 €E0 90 1£°0 LS°0 S0 250 99°0 “dmy
G8°01 2801 S9°0T G0 22701 2701 080 6FOT 9F°0I €970 GL°OI | 'UINW
€I Sy'IT 91T 6601 60°IT  €I'IT IT°IT 90°IT  Z6°01  SI'IT  TP'IT | "XBW I-er
€0°1T  80°'IT 080 BL°0I 6801 6801 6601 €L0T 690I 680! €011 | "aay
290 Vo'l ¥S°0 65°0 LV 0 S9°0 ar o 39°0 980 S50 8.°0 601 “dmy
IP've 8IFE 8IVE 2I%C O08'VE 0B'VE 28°%P€ 26'PE 86FE 0B PE 12°GE  6G'GE | "uln
€0°GE cVE CLVE ILVE EEVE GIHE Ob'PE 9ZWE ZLPE GZWE SR FE  OSHE | XeW T Uy
BIVE L9VE OPVE 6EVE ESVE BV PE 6GFWE GSHE  2SVE  ESHE 6L VE  E€6°FE | ony
2 €6. 4! 11 or1 6 8 L 9 S 14 € 2726. “ON
Y3 uop 1154

(w :jmun)

nfey) Uie}see J8 jJusWaINSBEW [9A8| JajeMpunoib ey} Jo s)nsey 7 8|qel




‘nfey) uJejseaypiou
Je ||em BunoAuwry| Ul [8A8| JejempunolB pue fepy jo suogenoni4 7 ‘Bi4

[9AJ] I191BMPUNOIL) e [3AY] ISJBA\ BOG —

Yyuo)
a 11 01 6 8 L 9 s .4 € 076

(Wu)[ea9] a9yepmy




Table 3. Tidal efficiency (%) of Kimnyoung well
G.W.L. (m) Tidal Efficiency(%) S.W.L. (m)
Month
Range Amp, Flood Ebb Average Range Amp.
flow flow
'92.2 1.40-0.31 1.09 43.08 38.78 2.29--0.24 2.53
1.30-0.31 0.99 34.49 2.63--0.24 2.87
3 1.47-0.69 0.78 33.33 32.18 2.37-0.03 2.34
1.47-0.84 0.63 31.03 2.37-0.34 2.03
4 1.65-1.10 0.55 27.93 36.37 2.16-0.71 1.45
1.65-1.18 0.47 34.81 2.16-0.81 1.35
5 1.78-0.92 0.8 37.89 38.54 2.41-1.14 2.27
1.78-1.09 0.69 39.20 2.41-0.65 1.76
6 1 -0.98 0.66 40.99 36.55 2.19-0.58 1.61
64-1.29 0.35 32.11 2.19-1.10 1.09
8 1.75-1.10 0.65 37.14 35.41 2.24-0.49 1.75
1.75-1.10 0.65 33.68 2.42-0.49 1.93
9 1.57-1.39 0.18 31.03 29.80 2.01-1.43 0.58
1.48-1.39 0.09  28.57 1.78-1.43 0.35
10 1.78-1.22 0.5 35.67 35.01 2.32-0.75 1.57
1.78-1.19 0.59 34.71 2.32-0.62 1.70
11 | 1.72-1.3¢ 0.38 33.93 36.12  2.19-1.07 1.12
1.72-1.18 0.54 38.30 2.19-0.78 1.41
12 1.41-1.07 0.34 30.09 34.36 1.79-0.66 1.13
1.41-0.68 0.73 38.62 1.79--0.10 1.89
"93.2 1.49-0.95 0.54 37.24 34.68 2.06-0.61 1.45
1.49-0.87 0.62 32.12 2.06-0.13 1.93
Average 0.59 33.98 35.65 34.82 1.64
¥ G.W.L.: Ground Water Level, S.W.L.: Sea Water Level, Amp.:Amplitude
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Table 3 ZA 2 & 7% A Ui As BIBVEEY T(%x)E #
ZF(flood flow)Al &} Y ZF(ebb flow)A| 2 FE3ted e Zolct., = A}
717 B AEFH 2349y A8E AR AdEY ABFBY Te(x)te
A ZAZT Feb 34.82%0] ) HEF(H
35.65%)A17F o] & Eog eHII dojua U E o + AUrh I,
Te(%)= #F 2d Zxto oiet 2952 Ade A2 Yeigted 92,24
Ateluf 7t HF 38.78%% 7t &2 WA 99 ZIAole HHF 29.80%F I
22 & Yvep ot

ZHMeo Py JduFog oM UFSHSE HojHol el HIFHL
2 Zadte A4S Yelded 2 d3Y AYolMz o2 Z¥E 73

3tA Ltehuf i glcH(Table 4). &, 3ol 713 AT YA H2 Te(%) 71

Table 4. Variations of the Tidal efficiency and Time Lag with the distance
from coast at eastern Cheju

Distance Tidal efficiency(%)

Location From Coast Time lag

(Km) Flood Ebb Average (hours)

flow flow

Kimnyoung 1.25 33.47 35.39 34.43 2
Jongdal - | 1.37 23.79 25.48 24.63 2
Onpyong 1.50 31.00 28.72 29. 86 2
Susan- | 2.00 13.27 13.87 13.57 2
Jongdal - 11 2.20 15.18 16.45 15.81 3
Nansan 2.50 12.73 13.25 12.99 3
Susan- 11 2.75 9.36 11.27 10.32 3.5
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Table 5= SExd 7/0B&AHe Te(%)9 Saipan(Hoffmann & Meyer,

218 2l
1989) 9 Hawaii Oahu#d(Dale, 1974)8] Te(%)E M2 v|23}7) ¢35l LIE}

Table 5. Comparison of tidal efficiency of groundwater between Cheju,
Saipan and Hawaii area

WELL Distance Tidal
Area No. from coast | efficiency(%) References
(Km)
Kn-1 1.25 34.43 present study
Cheju Jd-1 1.37 24.63
Op-1 1.50 29.86
Ss-1 2.00 13.57
Jd-1 2.20 15.81
Ns-1 2.50 12.99 .
Ss-2 2.75 10.32
13-T3 0.9 4.0 Hof fmann & Meyer
Saipan 13-T4 0.9 10.0 (1989)
13-T5 1.1 9.0
13-T6 0.7 9.0
1959-05 0.30 55.0 Dale
Hawai i 1900-13 1.92 7.0 (1974)
Oahu 1902-01 1.10 7.0
2256-10 8.78 3.0
2158-01 4.79 11.0
1959-05 0.21 17.0
2042-06 4 88 51.0
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Groundwater level(m)
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'92.2 4 5 6 10
Fig. 3. Fluctuations of groundwater level in Shinhyo well at
Southern Cheju.
Table 7. Rising of groundwater level due to the precipitation in Shinhyo
well at southern Cheju
Month S 7
Remarks
Area Date G.VW.L(m) G.¥W.L(m) cm/h (Precipitation)
'92.4.27 11.75 '92.5.6
Shinhyo '92.5. 7 18.44 13.13 (259. 8mm )
8 20.67 9.2 13.10 - 0.13 '92.7.13-14
9 22.09 5.4 29.16 +43.40 (268. 7mm)
10 21.08 3.4 31.96 +12.17
11 20.47 5.3 32.08 + 0.48
12 19.31 2.5 31.76 - 2.91
13 18.42 3.8 31.43 -1.30
14 17.74 2.8 31.12 -1.30
15 17.13 2.1 30.91 -1.91
16 16.74 1.6 30.55 - 1.55
Average Rising + 7.32 Rising : +18.68
Declining -3.07 Declining : - 1.79

¥ G.W.L.: Ground VWater Level
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Fig. 4. Relations between precipitations(upper) and groundwater level
in (lower) Shinhyo well at southern Cheju, 13-14 July, 1992.
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Fig. 6. Fluctuations of groundwater level in Kosan-I well at western
Cheju.
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Fig. 7. Fluctuations of groundwater level in Kosan-I well at western

Cheju.
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Fig. 13. Depth-salinity/temperature profiles of Susan-1 well at southeastern
Cheju (mean from september to december).
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