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Studies on Hydraulic Characteristics of Groundwater in Middle Area
of Halla Mountain in Jeju Island

Ki-Ok Chin* and Sung-Kee Yang
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Department of Ocean Civil Engineering. Cheju National University. Jeju-Do. 690-756. Korea

As the quality of life and tourism have improved. various facilities have been established on hillsides which
have excellent views and consequentiy development of groundwater has been promoted. At present the number
of developed groundwater wells the in Jeju island is around 5100 and 245 of them are located in the
mountainous area whose altitude varies from 200 m to 600 m.

Since the development and usage of groundwater on hillsides have started activated. the detailed investigation
of groundwater characteristics. such as the distribution of geologic stratum. understanding of hydraulic properties.
the content and the amount of gainable groundwater. has been investigated required. In this study. the
hydraulic characteristics are examined through the evaluation of drawdown and transmissibility based on the
distributive type of geologic stratum in the mountains.

Classes of 201~300 m. 301~400m. 401~500m and 501~600 m show transmissivities of 183.5m’/d. 41.11 m"/d.
631.02 m>/d and 1.162.65m°/d respectively. which means that transmissivity increases as elevation grows. Their
average value is 292.19m°/d. higher than 201.8 m?/d that is estimated from data of 279 wells which have
developed in lowlands until 1998.

Key words : hydraulic characteristics. groundwater well. geologic stratum. transmissivity. hydraulic properties
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Table 1. Analysis result of hydrologic parameters by area(1993~1995)

Altitude Depth of Data Pumping Hydrologic coefficient
(m) well(m) 2 rate( mi/d) SPC T S K
0~50 -30 1 800 880 4010 - 1820
50~100 | -10~-30 14 813 955 2010 0.0006 81.4
Eastern
100~150 | -10~-40 10 860 337 456 0.1 23
area 150~200 | -5~-20 1 800 989 131 - 28
20 35 1 600 2%5 162 - 25
0~50 | -20~-8 12 890 955 1.760 0.1 545
, 0~100 | -20~-2 4 900 615 1.150 00000005 36.0
Western
100~150 | -50~-80 2 600 495 141 0.02 16
area 150~200 | 20~-25 2 700 615 156 0.0004 18
200 ) -10 1 600 2338 5430 - 64.6
0~50 50 1 700 806 151 - 26
50~100 -55 1 500 703 232 - 37
Southern
100~150 | -10~-55 6 800 738 1.540 0.0002 247
area 150~200 | 10~-20 6 780 12 320 0.01 57
20 ) 50 ~-30 7 670 64.3 101 0.01 44
0~50 -35 1 800 9%0 2360 - 50.1
50~100 | 20~-40 2 %00 560 44 0.1 129
Northern .
100~150 -20 1 1.000 18 552 - 136
area 150~200 | -20~-30 3 740 9%.3 189 0000001 38
200 ) 5~-40 12 785 176 372 0.01 56
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Table 2. Distribution of average hydrologic parameters by area and waters

Area Water area Data capi?:;{:ﬁ, /) Trar;snr:l/lzs; vity Storativity
Jochun 22 162.5 26 0.099
Gugwa 12 706.8 465.7 0.101
Eastern Sungsan 14 682.1 551.9 0.120
area Pyosun 19 465.8 31.2 0.149
Namwon 22 76.3 2471 0.100
Mean 89 435.2 304.3 0.113
Daejung 31 9.1 60.1 0.138
Western Hangyung 3 116.4 70.3 0.094
area Hanrim 37 316.0 202.2 0.121
Mean 101 184.2 1155 0.117
Dongseogwui 15 152.2 97.3 0.086
Southern J unseogwu.i 11 65.4 39.0 0.047
Seoseogwui 8 103.5 64.5 0.127
area Anduck 6 86 249 0.080
Mean 40 101.6 63.8 0.083
Aewol 29 689.7 480.2 0.114
Northern Dong.jgju 10 306.0 193.8 0.131
Junjeju 6 83.7 50.9 0.147
area Seojeju 4 83.7 55.4 0.078
Mean 49 488.2 3345 0.119
Tatal Mean 279 306.0 2018 0.115
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Fig. 2b. Variation of groundwater level in pumping

Fig. 2e. Variation of groundwater level in pumping
for level 200~300 m(1).

for level 300~400 m( I).
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for level 500~600 m( I).
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Table 3. The drawdown and stable groundwater level

by altitude
201~ | 301~ | 401~ | 501~
300m | 400m | 500m | 600m
Number of well 65 3 31 6
Mean variation
of groundwater | 25.8 24.63 138 125
level (m)
100 > 9 11 25 6
Stable 50 > 14 12 5 -
level 0 > 31 10 1 -
(FL.m) Lower 11 - - -
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Table 4. Transmissivity of wells in middle area of

Halla Mt.
201~ | 301~ | 401~ | 501~
300m|400m 500 m | 600 m
Well number 65 10 23 4
Mean Transmissivity
(m/d) 216.06 | 154.29 | 791.10 | 1.55.83
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Table 5. Transmissivity by area in middle area of
Halla Mt.
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county

46

Namjeju
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2

Jeju
city

PA]

Well Number

Mean
Transmissivity
(nmt/d)

4871 26219 494.83
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Table 6a. List of transmissivity calculation for wells in middle area of Halla Mt.(201~300 m)

&l
—

=R R

- Altitude | Depth Variation of Water Pumping Transmissivity
Well Position water rate
(EL.m) (m) head(m) \ (m/d)
level{m) (mi/d)
F-202 Changchun 201 230 90 120 700 18.66
F-265 Daceheull 201 240 3 44 1.000 335.0
D-261 Jungsild 202 240 35 112 1.000 20.72
D-241 Hawon 205 230 76 120 700 5702
F-99 Seogwang 205 220 19 9 800 1358
F-186 Sinrael-1 205 230 6 86 700 354.4
F-284 Sumang 206 220 3 81 600 53.83
F-54 Yongheung 210 230 41 9 700 55.66
D-299 Bongsung 210 240 4 51 900 485.5
D-263 Topyung 215 192 13 110 700 50.52
F-71 Waheul 215 250 63 116 600 15.61
D-291 Hoesu 220 240 33 1725 500 49.95
D-249 Ara 235.9 250 6 77 1.000 417.1
D-250 Seo 285 290 135 175 600 4.132
D-254 Sunindong 230 285 37 53 700 24.58
D-260 Yonggang 250 270 7 45 700 215.4
D-265 Sangduckchun 230 270 3 66 600 218.5
F-66 Bonggae 237 265 10 55 800 175.0
D-272 Odeung 260 265 5 80 800 428.6
F-79 Hawon 237 185 10 33 700 131.8
D-285 Myungdoam 250 290 18 96 600 39.39
D-286 Wolpyung 262 260 2 50 800 1.640.3
D-288 Youngpyung 250 290 1 85 800 2.479.3
D-293 Yongheung 240 270 38 143 700 14.36
D-297 Gwangryung 233 240 15 43 600 117.2
D-302 Gumduck 260 280 10 50 900 109.6
F-84 Odeung 282 300 10 135 800 2409
F-85 Haean 247 290 5 105 700 419.3
F-86 Haechun 230 230 28 93 800 58.59
D-318 Odeung 231 268 45 123 800 43.72
D-319 Dongheung 235 243 94 162 600 8.489
D-322 Yusuam 250 260 18 25 700 1476
F-152 Geumduck 235 250 22 3 600 3312
F-153 Sozil 288 300 20 60 800 46.43
F-168 D aeheull 220 230 6.5 115 700 210.6
F-185 Harae? 210 230 83 143 1.000 10.37
F-209 Eoeum? 265 292 10 32 700 198.5
F-211 Waheul 274 310 40 55 600 35.64
F-255 Eoeum? 255 294 6 55 800 90.03




Table 6a. Continued
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. Altitude | Depth Variation of Water Pumping Transmissivity
Well Position water rate .
(EL.m) (m) head(m) , (mi/d)
level{m) (m/d)
F-256 Napeub 230 232 3 48 1.200 207.4
F-108 Jungsil 247 270 316 131.6 700 29.25
F-201 Sangchang 242 265 72 122 600 9.365
F-217 Wolpyungl 269 292 17 74 600 51.72
F-218 wolpyung? 300 320 30 60 600 30.11
F-226 Hogeun3 226 254 47 205 500 28.79
F-231 Seohong 272 296 5 81 600 440.8
F-239 Guemak 240 250 17 57 900 73.44
F-249 Gwangrung?2 280 310 9 52 500 122.3
F-257 Naeubl 278 291 4 20 800 232.7
F-258 Sigil 256 272 3 17 800 759.3
F-259 Yusuam 220 240 7 32 1.000 319.0
F-270 Sungeub? 205 230 35 42.5 700 4729
F-276 Sinrael 273 280 24 132 600 24.13
F-301 Ora 253 272 11 145 800 102.5
F-302 Bangsun 284 300 6 138 838 76.92
F-303 Topyung? 226 230 2 202 820 573.0
F-304 Sangrae 224 240 147 1.052 705.1
F-306 Hawon?2 257 232 79 143 734 29.82
F-329 Sungheul? 221 260 75 475 1.200 490.1
F-105 Haechunl 275 275 57.6 60.6 600 5.308
F-109 Yonggang 265 282 20 34 500 46.61
F-113 Seoho 276 290 88 158 600 21.8
F-131 Dongmyung 218 243 5 43 800 291.9
F-134 Geumak 283 310 15 65 800 117.0
D-230 Geumak 295 320 26 68 300 22.92
Table 6b. List of transmissivity calculation for wells in middle area of Halla Mt.(301~400 m)
. Altitude Depth Variation of Water |Pumping rate] Transmissivity

Well Position | p1m) | (m) | water level(m) | head(m) |  (m/d) (nt/d)
D-324 Songdang 305 320 44 89 800 29.31
F-115 Sechong 323 315 184 214 500 2.445
F-212 Wasan 311 310 30 75 600 78.36
F-267 Wasan 333 340 51 110 900 39.32
NNWD Eoeum 335 375 0.4 36.2 230 1.211.6
F-298 Yonggang 375 380 32 116 602 11.2
PICC-1 Sangchun 388 400 40.3 189 578 11.85
JSSM Houchun 340 360 18 126.5 39 35.51
F-268 Sunheul? 355 360 7 82 600 97.83
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Table 6c. List of transmissivity calculation for wells in middle area of Halla Mt.(401~500 m)

. Altitude | Depth Variation of Water Pumping Transmissivity
Well Position (EL.m) (m) (water level(m) head rate (m/d)
(m) (mi/d)
SACC-1 404.0 415.0 25.8 204.4 550 36.37
DSCC-1 405.0 375.0 88.4 170 500 12.24
F-308 Jungmun2 412 400 66 156 600 58.18
MNWD 415.0 400 0.1 137 150 4.931.6
GMJ-1 430.0 450.0 0.5 131 500 2.802.3
SGBR 4325 330.0 10.6 116.7 500 1185
PICC-2 4380 430.0 0.5 174.1 560 3.001.3
BGH-1 440.4 437.0 0.5 164.8 500 23125
F-264 Daeheul2 442 330 23 48 500 58.37
PICC-1 443.0 430.0 6.4 188.2 560 2145
PICC-3 4470 400.0 2.9 103.4 550 226.6
PICC-4 457.0 426.0 26 162.2 515 19.66
GR-1 452.0 400.0 0.8 105.4 200 434.3
4JJ-1 454.9 403.0 28.5 127.0 500 1859
TRCC-3 472.3 434.5 6.1 116.0 540 218.5
TRCC-4 475.6 415.0 1.1 150.8 530 1.288.7
TRCC-1 478.5 433.0 6.5 25.9 500 126.0
TRCC-5 479.5 480.0 36 69.5 547 3749
TRCC-2 498.0 405 0.9 1194 530 1.171.4
TRD 417.0 430.0 23.19 226 504 48.74
LGPS 404.0 370.0 1.8 119 320 437.2
F-349 409.0 360.0 17 107 850 26.68

Table 6d. List of transmissivity calculation for wells in middle area

of Halla Mt.(501~600 m)

. Altitude | Depth Variation of Water | Pumping Transmissivity
Well Position head rate X
(EL.m) (m) |water level(m) , (ni/d)
(m) (mi/d)
JJCC Youngpyung 520.0 550.0 05 211.0 890 1.708.5
SJCC-1 Bongsung 5773 525.0 54.46 1735 1.000 1411
3JCC-3 Bongsung 579.2 535.0 0.28 1819 647 3.883.9
SICC-2 Bongsung 598.1 550.0 39 178.8 900 616.8
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