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Regional Water Quality Characteristics and
Fluctuations of Groundwater Level in Cheju Island

Jeung-Su Youn - Sang-Woon Park

Department of Oceanography, Cheju National University.
Cheju—do 690 -756, Korea

The purpose of this study is to describe the altitudinal distribution of drilled wells, yield
capacity of the aquifer and to provide information on the occurrence, relation of groundwater
level to tidial effect and tendency of annual groundwater pollution potential.

The information of 335 wells drilled by Korean Agricultural Development Corporation
indicates that the elevation of 225 wells were distributed below the 100m level and only 90
wells located 100m upper level.

The water yield located below the 50m level wells are 1,874.1m/day, 50.1 ~100m @ 1,400.9
m/day. 100.1~150m : 1,194.7ni/day, upper 150m level wells are 1,061 8ni/day, as increase
the elevations higher is distinctly decrease with the yield capacity.

The groundwater well which piezometric surface situated under the sea level in Cheju
Island as fellow : In the eastern region exist 11 wells, western region content 13 wells and
northern part have 2 wells, if the overdraft groundwater under the these condition, the wells
near the coastal area are salt intruded due to over pumping activity.

In the eastern parts, including Shinchon, Kujwa and Sungsan area, are sinusoidal fluctuation
of groundwater level occurs in the response to oceanic tides.

However, in the westen parts, thus the Gosan and Taejeong area shows the groundwater
level is directly influenced by the amount of precipitation.

Base on the long—term groundwater level test of 32 inventory wells were measured of
study area, which the 27 measurements of sites were drawdown rather than that the initial
groundwater level.

The freshwater lens type in the eastern region have shallow aquifer, therefore if the dnlling
well is near the coastal areas, it's presure the sea water intrusion, while the western region
the aquifer existing perfect fresh water lens type.

According to the NO,”—N, CI7, SO.* components in Cheju groundwater from 1983 to

1993 analysed date, the degree of pollution for the Cheju groundwater is continuous increasing
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rather than the initial development water quality.
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Shell-sand formation
[:] Volcanic Cone 1
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m Baegrogdsm basalt

Hanlasan basalt and trachy-andesile
Sihungri basalt and Seongpanag basalt
Cheju and Hahyori basalt, Beapjeongri tachyte
ﬁ; Seongsan and Hwasun formation, Sinyangri formation
Pyoseonri basaft, Seogwipo and Jungmun trachyle
ﬂm]mﬂ Seogwipo formation

Fig. 1. Measurement wells of groundwater level.
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Table 1. Altitudinal distributions of groundwater in cheju Island

_ Elevation | 50.1 100.1 150.1 200.1 250.1
Region (m) 5 Total
(No. of wells) 100 ~150 ~200 ~ 250 over
Kujwa 12 10 2 1 25
Sungsan 6 4 10
East
Pyoson 4 4 4 12
Region
Total 22 18 6 1 47
% 46.8 38.3 12.3 2.1 100
Hangyong| 31 6 3 40
Taejeong 42 19 1 62
Wast
Hallim 8 2 4 1 14
Region
Total 81 27 8 1 116
% 69.8 23.3 6.9 0.9 100
Sogwipo 4 7 8 10 3 2 34
Namwon 4 7 7 2 20
South
Andeog 5 4 4 3 16
Region
Total 13 18 19 15 3 2 70
% 186 25.7 27.1 214 4.3 29 100
Cheju 8 18 19 3 2 1 51
Aewol 13 13 5 2 33
North
Chochon 12 2 3 1 18
Region
Total 33 33 27 6 2 1 102
% 324 324 26.5 59 2.0 1.0 100
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Table 3. Pumping rate distributions of groundwater in cheju Island

~Lumping rate| g, 10001 | 1500.1 | 2000.1 | 2500.1 | 3000.1
Region (ni/D) Total
~1000 ~ 1500 ~ 2000 ~ 2500 ~ 3000 over
(No. of wells)
Kujwa 6 8 4 2 1 1 22
Sungsan 1 3 5 1 10
East
Pyoson 3 5 1 2 11
Region
Total 10 16 10 5 1 1 43
% 227 36.4 227 114 23 2.3 100
Hangyong 6 12 8 13 3 5 47
Taejeong 8 16 23 12 2 61
Wast
Hallim 3 5 6 2 16
Region
Total 17 33 37 27 5 5 124
% 13.7 26.6 29.8 21.8 4.03 4.03 100
Sogwipo 14 16 2 1 33
Namwon 5 10 4 2 21
South
Andeog 6 6 3 2 1 18
Region
Total 25 32 9 5 1 72
% 34,7 444 125 6.9 14 100
Cheju 11 20 10 1 42
Aewol 6 17 8 2 33
North
Chochon 5 6 2 3 3 1 20
Region
Total 22 43 20 5 4 1 95
% 232 453 21.1 53 42 1.1 100
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Table 4. Groundwater wells of piezometric surface situated under the sea level

cegion | Well | Local | Alttude Depth Natural \Dynamic| Sateri Drow | Yield
No. name (m) (m) level level level (m) (m/D)
(m) (m) (m)

F—32 |Pyoson 81 114 85 96 —4 11 1500

F—43 |Hamdeog| 60 87 64.5 78 —18 135 1500

W —20 |Sangdo 28.17 | 50 29.75 | 29.80 | —1.58 005 | 3308

D—30 |Onpyeong| 32 50 32.4 3365 | —0.4 125 | 1552

East |D—37 |Seiwa 63 95 64.0 645 | —1.0 05 1140
D—69 |Susan 975 132 | 12747 | 1280 | —3047| 05 1100

Region |p—132 |Hamdeog 2| 345 55 36.0 370 | —15 1.0 2000
D—140 | Kimyeong2 | 30 60 345 390 | —45 45 2030

D—152 | Sangdo 35 60 375 436 | —25 6.1 1805

D—158 | Pyosun 42 61 418 46 0.2 42 2060

D—203 | Pheongdae| 65 90 | 1904 | 2070 | —2.0 5.0 1200

F—38 |Sindo 25 80 275 360 | —25 8.5 1700

F—46 |Gwideol 40 72 42 54 —20 12,0 1000

D—9 |Doomo 1326 | 85 35 366 | —21.74| 16 1754

D—56 |Sindo 39 100 379 450 | —79 45 1040

D—83 |Sindo 10 82 18.0 200 | —80 2.0 1660

Wast |D—86 |Kosan3 15 80 24 40 -9.0 15 2290
D—99 [Mureung3 36.5 112 42.4 46.7 -5.9 4.3 1500

Region |p 103 | Sindo 4 35 122 35 90 0 55 2000
D—121 |Sindo 5 10 80 12 20 ~20 8 2160
D—180 |Kosan 13| 25 110 26 31 —~1.0 5 2000
D—182 [Suwon 2 | 12 70 12 15 0 3 2000
D—192 |Sindo 8 34 120 384 91 —44 52.6 1500

D—207 | Sindo 235 100 24.0 610 | —05 37 1500

D—141 |Aewol 2 | 31 60 323 330 | —13 0.7 2030

Nouth
D — 163 | Shinheung 15 60 19.5 44 —45 245 1500
Region

D—220 | Daeheul | 107 141 | 1130 | 1200 | —6.0 7.0 1000
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Table 5. Variation of groundwater level by tidal influence in Cheju Island

Region Well No Name of [Minimum |Maximum |Fluctuation | Distance from
g : well (m) (m) (m) coast{km)
D—189 | Shinchon 44247 44 430 0.183 09
1 Shinchon W-5 Samyang 30.920 30.998 0.078 1.0
D—52 shinchon 29.646 29,769 0.123 1.82
D—96 shinchon 20.531 20.568 0.037 0.85
5| Aewol 79—4 | wolsan 70303 | 74450 | 0.147 31
D—66 youndong 92.062 92,532 0.470 45
D—128 | hyeobje 16.333 15416 0.083 1.1
3 Hallim W—1 Dongmyeong 16.103 16.144 0.041 1.44
F-27 Haeami 101.909 101.944 0.035 39
D—80 Kosan 16,715 16.748 0.033 0.9
4 Gosan F—-29 Chosoo 47 855 47911 0.056 4.1
D—74 Cheungsu 57.222 57.261 0.039 6.2
D—113 }Illgwa 7.880 8.170 0.290 0.75
5 Taejeong D—107 | Boseong 33.585 33.600 0.015 3.72
D—197 | Sinpyeong 34.031 34,093 0.062 493
D—31 Hacheon 38.373 38.499 0.126 1.6
6 Pyosun D—259 | Hacheon 65.729 65.800 0.071 3.92
D—-20 Seongeeeub | 121.862 121918 0.056 754
D—-28 Koseung 26.623 26.853 0.230 1.76
7| Sungsan | p_ 194 |Susan 27.017 27.169 0.152 2.45
D—69 Susan 107.816 107.899 0.083 75
W—10 |Sangdo 25.466 25.705 0.239 1.92
8| Kuwa D—203 |Pyeongdae| 65119 | 65238 | 0119 31
D—50 Songdang 140.552 140.653 0.083 952
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Fig. 8. Location map for analysis of groundwater quallity.
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Table 8. Annual variation of NO, —N, C1, SO, component in Cheju groundwater

) Yearly
Region | componen 1983 | 1985 | 1989 | 1990 | 1991 1992 | 1993
(No. of wells)
NOJ —N 1.4 1.08 033] 05| 129 | 166 210
(ppm) (D 3 (2) (D (10) | (16) (16)
Chei cr- 7.3 10.0 14.2 122 | 2045 | 2793 | 3136
eu {(ppm) (1) (3) (2) (1) (10) | (16) (16)
SO~ - 2.02 2.0 2.4 546 | 662 | 1060
{(ppm) (1) (3) (2) (1 (10) | (16) (16)
NOJ—N 0.34 189 | 285| 28 412 5.25
(ppm) (2) (1| (@ (1) (13) (13)
Aewol cl- 1115 | 1258 | 1285 | 184 17.49 | 21.02
€ (ppm) (2) an | 2 (1) (13) (13)
SO - 2.11 325 | 6.6 5.18 7.12
(ppm) (2) (1| @ (1) (13) (13)
NO. —N 0.82 155 | 215 | 347 | 369 5.6
(ppm) (2) (2) (2) (3) (8) (8)
: cr- 13.0 15.8 172 | 4073 | 34.04 | 3805
Hallim (ppm) (2) (2) (2) (3) (8) (%)
SO 0.63 2.85 1.5 757 | 1063 | 13.85
(ppm) (2) (2) 2 (3) (8 (8)
NOJ—N 0.48 0.42 255 | 5.3 6.91 7.01 9.13
(ppm) (2) (1) (2) (3) (7) (12 | a3
Han cl 1575 | 164 | 2003 | 236 | 2406 | 2384 | 3077
s >
gyong (ppm) (2) (1) (2) (3 (7) (12) | (13)
SO 4.1 111 285 | 833 760 | 743 | 1135
(ppm) (2) (1) (2) () 7) (123 | 13)
NOJ—N 0.2 3.09 8.06
(ppm) (1) (5) (5)
Tae cr 85 | 1584 | 2052
jeong (ppm) (1) (5) (5)
SO - 1068 | 14.28
(ppm) (1) (5) (5)
NOJ —N 0.43 0.4 3.7 187 7.18
(ppm) (2) (1) (3) (3) (5)
cr- 185 100 | 1463 | 14.3 21.98
Anduk (ppm) (2) @3 | (5)
sor 0.22 6.0 5.7 682 | 1248
(ppm) (2) (1) (3) (3) (5)
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Table 8. Continued.

Region [comporent Yearly | 1gg3 | 1986 | 1989 | 1990 | 1991 | 1992 | 1993
(No. of wells)
NO; —N 0.11 0.85 086 | 218 | 3.61 512
(ppm) (3) (2) (1) (4) (i | (D
Sogwi cr 773 | 94 843 | 11.03 | 1136 | 1345
00 (ppm) (3) (2) 4 | (an | an
SO~ — 3.3 083 | 164 | 452 5.49
(ppm) (3) (2) (1) (4) (1D | (1)
Region [component Yearly | 1gg3 | 1985 | 1989 | 1990 | 1991 | 1992 | 1993
(No. of wells)
NO —N 2.3 0.6 2.1 3.92 7:
(ppm) 2) (2) (3 (6) (6)
Nam cr 122 | 1135] 67 | 13.05 | 16552
won (ppm) (2) @ | @ 6) (6)
SO~ 03 22 353 | 293 | 39
(ppm) (2) (2) (3) () (6)
Region [componert Yearly | 1gg3 | 1984 | 1985 | 1990 | 1991 | 1992 | 1993
(No, of wells)
NOJ =N 003 | 01 0.29 05 | 21 121 | 208
(ppm) (2) (2) (2) 3 | M (5) (5)
. cr 18.6 195 | 1925 1417 | 124 | 11566 | 175.08
Pyoson (ppm) (2) (2) 2) 3 | D (5) (5)
SO — 2.7 — 2117 | 2.8 166 | 27.14
(ppm) (2) (2) (2) (3) (1) (5) )
Region |component Yearly | 1943 | 1985 | 1989 | 1990 | 1991 | 1992 | 1993
(No. of wells)
NO, —N 0.25 0.1 1.59 1.35 2.56 4.38
(ppm) (2) (1) (6) 3 | ® (10
cl- 11575 | 401 | 618 592 | 79.91 | 93.65
Sungsan (ppm) (2) (1) (6) (3) | (8 (10)
SO 1035 | 261 | 455 920 | 1443 | 162
(ppm) (2) (1) (6) 3) | ® (10)
NO. —N 013 | 013 | 12 086 | 1.0 149 | 261
(ppm) (2) (1) (2) (1) (1) (s | (16)
Kuiw cl- 8555 | 51.98 | 107.75 | 204.83 | 157.45 | 127.95 | 140.03
wwa (ppm) (2) (4) (2) (4) (4) (15) | (16)
SO~ 247 | 458 | 1195 2479 | 1618 | 162 | 2377
(ppm) (2) 0 (2) (1) (1) (5 | (16
NOJ —N 021 052 2.4 2.0 5.0
(ppm) (2) (1 8 (5) (5
Cho cl- 15.17 | 37.2 11.0 1424 | 17.48
chon (ppm) (2) (@9 1) (5) (5)
SO~ 1.35 1.9 42 812 | 159
(ppm) (2) (1) (1) (5) (5)
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