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A Study on the Fluctuation of Groundwater Level and Water
Quality at Eastnorthern Part of Cheju Island

*Gi-Won Koh **Sung-Kee Yang ***Young-Suk Moon

Summary

The groundwater levels at 5 sites, the vertical vanations of the electric conductivity at 7
sites and the water quality of the groundwater at 11 sites were measured to study the
characteristics of the groundwater levels fluctuations and occurrence of eastnorthem part,
Cheju Island.

The result of examination of subsurface geologic structure of the Kujwa area from ocore
logging shows that the area does not have the Seoguipo Formation that acts an aquiclude
in the Shinchon area by preventing the downward flow of the groundwater. In addition, the
result also shows that the thickness of basaltic flows below the mean sea level in the Kuyjwa
area is much larger than that the Shinchon area, and this suggests that the Kujwa area
moved downward by subsidence.

The groundwater levels at Kimyong and Kujwa areas occurred in response to oceanic
tides, The tidal effect on the groundwater levels upon the distance from seashore, However,
in the Shinchon and Hamduk areas show that the groundwater levels were directly
influenced by the amount of precipitation,
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The groundwater qualities of the Kujwa area characterized by Na-Cl type, and that of the
Shinchen area by Na-HCOs type. The electric conductivity profiles of the groundwater, the
Kuwa area is increase with water depth, but Shinchon area is on the decrease or uniformly
with water depth. This difference indicates that the groundwater of both areas has different

origin and different geologic environments.
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Table 1. statistics of Measurement Wells in Study Area.

No. Well Elevation Depth EL. Depth Rermark
Name (m) (m) (m)

1 Sc-1 312 800 —4880 W.L.
2 Sc-3 391 1500 -110.90 V.S.
3 Sc—-4 457 800 -3430 V.S.
4 wa-1 1177 1250 -7.30 W.Q.
5 Sh-1 209 60.0 -4401 w.Q.
6 Ha-1 69.7 1000 -30.30 V.S.
7 Ha-2 836 1000 -1640 V.S.
8 Ek -1 456 700 ~24 40 w.Q.
9 Su-1 79.5 1040 -2450 w.Q.
10 Do-1 590 860 -26.10 w.Q.
11 Ki-1 289 500 -21.10 WL.
12 Ki—-2 359 60.0 -24.00 W.L.
13 Wo-1 56.0 800 -24.00 wW.Q.
14 Ha-1 850 1200 -35.00 W.Q.
15 Hn-1 486 700 -2140 w.Q.
16 Py-1 573 800 -2270 Ww.Q.
17 S -1 874 1200 -3260 w.Q.
18 Sa-1 60.1 1000 -3990 V.S.
19 Sa-2 488 800 -3120 V.S.
20 Jo-1 120 350 -28.00 W.L.
21 Jo-2 520 750 -23.00 W.L.
22 Su-1 1092 1300 -20.80 w.Q.
23 Su-2 282 410 -1280 V.S.

¥ WL. : groundwater level measurement wells

V.S,

: Vertical measurement of EC and Temperature

W.Q. : Water quality measurement wells
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Fig. 5. Fluctuations of Groundwater Level of Ki-2 Well in Kimyoung Area.

Table. 2. Tidal Efficency(%) of Ki-2 Well in Kimyoung.

G.WL.(m) Tidal Efficiency(%) SW.L.(m)
Month Flood Ebb

Range Amp. fow flow Average Range Amp.
"92.2 | 140-031 1.09 4308 3878 229-024 253
1.30-0.31 0.99 3449 263-024 287
3 1.47-0.69 0.78 3333 3218 2.37-0.03 234
1.47-0.84 063 31.03 237-0.34 2.03
4 1.65-1.10 055 2793 36.37 216-0.71 145
1.65-1.18 047 3481 2.16-084 1.35
5 1.78-0.92 0.86 37.89 3854 241-114 227
1.78-1.09 0.69 39.20 241-065 1.76
6 1.64-098 0.66 4099 36.55 219-0.58 161
1.64-1.29 035 3211 219-1.10 1.09
8 1.75-1.10 0.65 3714 6541 2.24-049 175
1.75-1.10 0.65 3368 242-049 1.93
9 157-1.39 0.18 31.03 29.80 2.01-143 0.58
1.48-1.39 0.09 2857 1.78-143 035
10 1.78-1.22 0.56 3567 35.01 2.32-0.75 157
1.78-1.19 0.59 3471 2.32-0.62 170
11 172-134 0.38 3393 36.12 219-107 112
172-1.18 054 38.30 219-0.78 141
12 1.41-107 0.34 30.09 3436 1.79-0.66 1.13
1.41-068 073 3862 1.79-010 1.89
'g93, 2 1.49-095 054 3724 34.68 2.06-0.61 145
1.49-0.87 062 3212 2.06-0.13 193
Average 059 33.98 35.65 34.82 164

« GWL. : Ground Water Level, SWL, . Sea Water Level, Amp. : Amplitude
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Tabl 3. Mean Concentration of Cations, Anions and TDS at Each Wells in Study Area.

(Unit : mg/1, umohs/cm)

Area gva;ne ca | Mg | Na* | K* | o | sor |HCO:| No; | EC. | TDS

Chochon | Sh-1| 1065| 800 | 1383| 383 | 3125| 1275 | 4350 | 1445 | 29275 | 18736
Ek-1| 465| 490 | 1123| 303 | 2200| 500 | 3490 |11.080 | 20225 | 129.44

Su-l| 195| 163 | 740| 248 | 1425| 375 | 3343 | 320 |10725| 6864

Wa-1| 440| 695 | 1188| 330 | 2525| 700 | 3610 | 980 | 22825 |14608

Kujwa | Hn-1| 249 575 | 3369| 386 | 6541 1481 | 3837 | 167 | 2247118806
Wo-1| 528| 985 | 6755| 568 |15160| 2669 | 5324 | 098 | 54823 | 35087

Py-1| 7782058 |10345| 818 |43325| 3425 | 4038 | 393 | 93375 |597.60

Do-1| 254| 420 | 1095 255 | 2615 785 | 3777 | 196 |14331| 9172

Ha-1| 223| 443 | 2353| 290 | 4952| 1056 | 3642 | 119 | 16853 |14105

S -1| 559| 597 | 1668| 3006 | 4040| 1068 | 4965| 094 |14712 12313

Su-l| 211| 378 | 965| 229 | 1351| 564 | 4721| 057 | 8718| 7296

B3 A oty ZAAY 4AA9 Ca¥, o 7I7+g Lol X332 U+ Sh-13Ho)

Mg”, K*, NO-- N9 ¥i#g B sy

olE ¥ #IFAN ML W & G,
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Fig. 15. Variations of Major Components at Eeach Wells in Chochon Area.
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