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Hyoungsoo Kim and Seongju Kim, 2001, A Study on Groundwaters being Discharged into East Sea
along the Shoreline of Southern Korean Peninsula. Journal of the Korean Geophysical Society,
v. 4, n. 1, p. 71-84

ABSTRACT: A study was initiated to investigate whether the groundwaters being discharged into the
sea could be used as a possible water resources. This paper presents a preliminary information about the
groundwaters being discharged along the shoreline of East Sea. Major discharge sites were selected primarily
on the basis of the information on surface temperatures of the sea. Hydrogeologic and geographic conditions
were also considered in selecting the major discharge sites. The development possibility of the discharging
groundwater were estimated roughly, considering populations, industries and social development compatibilities
of the selected areas. Groundwater dams and linked usage with surface water were suggested as possible
development methods for the groundwaters. Based on this study, we selected about 60 sites as the major
discharge areas and tentatively recommended 6 sites as optimal sites for development of groundwaters
being discharged into the sea. However, detailed in-situ hydrogeologic surveys are required prior to the
final decision.

Key words: Groundwater, East Sea, groundwater dam, water temperature, submarine groundwater discharge
(Hyoungsoo Kim, Water Resources Research Insitute, Korea Water Resources Corporation, 462-1,

Jonmin-Dong, Yusung-Gu, Taejon, 305-390, Korea; hskim@kowaco.or.kr; Seongju Kim, Department of
Geology Chungnam National University, 220, Kung-Dong, Taejon 305-764, Korea; s-pluto @ hanbat.cnu.ac.kr)
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Table 1. Distribution of Atmospheric Temperature around the East Sea.

Observation Max. Temp. (C) Min. Temp. (C) Aver. Temp. (C)
Sokcho 26.6 142 208
Hyeonbuk™ 27.6 116 20.8
Jumunjin” 25.6 14.6 204
Kangneung 27.1 149 211
Kyeongpodae 262 139 20.6
Ogkye 28.4 12.3 22.0
Donghae 263 135 20.8
Samcheok - - -
Imwon’ 26.6 94 18.5
Uljin 262 143 20.7
Hupo' 25.9 14.1 202
Yeongdeok 26.1 10.1 19.6
Cheongha™ 28.8 122 21.8
Pohang 28.5 15.1 22.1
Janggikot” 28.0 14.4 209
Jihaeng 304 9.5 21.8
Songdaemal 22 12.8 17.5
Ulsan 28.0 T 122 21.0
Ulgi’ 20.1 142 174
Ganjeolkap™ 205 14.0 172
Ilkwan-gx 27 8.3 19.5
Pusan 24.5 142 19.7
Kimhae 25.5 107 199
Average 26.2 12.8 202
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%t} Table 1011/\1 & g gdxol A
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Table 2. Grondwater Data obtained from the National Groundwater Observations.
Observation . . Water temp. Electrical conductivity
Station Measurement time Water level (EL:m) 0) (us/em)
00:10 2.04 14.8 1,470
Pohang Yeonil 06:10 2.01 14.8 1,482
(rock fracture type) 12:10 2.03 14.8 1,482
18:00 2.05 14.8 1,457
04:16 2.11 13.7 1,173
Pohang Yeonil 10:16 2.13 13.7 1,173
(alluvium) 16:16 2.09 13.7 1,173
22:16 2.10 13.7 1,173
00:35 8.13 12.5 180
Donghae Kyuiun 06:35 8.12 12.6 180
(rock fracture type) 12:35 8.05 12.7 180
18:35 7.99 12.8 181
00:34 8.03 12.8 210
Donghae Kyuiun 06:34 7.99 12.9 210
(alluvium) 12:34 7.93 129 210
18:34 7.91 13.0 205
<Pohang Yeonil : Surface EL 5.98m, Donghae Kyuiun : Surface EL 13.96 m>
HAHoR viws) BY ¥P AY B2 & Ak 2B AR B4 A%, AAEs v
Wb o 2md we) Fa Ae BE2e £ B W B sled) W) Aske Lt o 7
£ ob8mz Uehton, olg B34 AWM T T ol Yol A¥S Lt AuHeD O] o
8 wd YRR BueW, 23 Ade) A% = U e 7Rk, B 24 A7) A=
AEZFH F 4m AF, T8 ALY 49 A% 7} 2x B4 BHS B3 E39 93 A3
ERH oF om Y S U & AT BT T 2Al] FEAHS 23 QLS AL B3, =
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o e ojefgh @Al Tl Xdlg AR & Ao uls) Aujger ex B4 HAHS =
#EE AR 2 GaRAAE FelehA] @k = A 2A o f2d 2998 o
3, Astred 23 Aol B AL ¥ Fz Yok
3 2T A H& #Fe BHoFu 9ov, 47) AR s 2xE dYBEAEE 3
AR 8 At 2= WAL 7] 5 Wl 2AEQI SRS Ade 9 et =9 g
0°C olgelell sl 53] A2 21e & = 91 EA 943, o]F B AT ok
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Table 3. Sea Surface Temperature(SST) of the Coastal Oceanographic Obsevations.

Month Obsev Sokcho Jumunjin Jukbyeon Pohang Janggikap Kampo Ulgi Kijang Pusan
Jan. 7.01 6.88 8.33 9.41 11.07 12.32 13.19 12.88 11.51
Feb. 5.98 6.61 9.59 931 1031 1172 1221 1219 1189
Mar. 7.99 854 1035 1071 1212 1237 1287 1274 1278
S
¢ Ap 1204 1249 1239 1329 1375 1368 1330 1350 1379
S May 1485 1497 1468 1585 1638 1472 1417 1441 1562
I May, 17 1500 1550 1480 1500 1600 1460 1380 1440 1660
a
¢ Jume 1820 1823 1722 1980 1984 1781 1729 1736 1827
t July 20.24 18.78 18.92 19.55 20.76 17.27 18.16 19.08 20.17
€
D Auwg 2238 2140 2128 2123 2264 2087 2084 2101 2248
€
I Sep. 2137 2160 2154 2281 2253 2365 2211 2263 2307
t
lr] Oct. 17.90 18.30 18.51 18.71 18.89 18.58 17.62 17.79 18.70
e
Nov. 1477 1468 1524 1391 1442 1587 1579 1607 1554
Dec. 9.20 11.04 12.24 11.12 11.87 14.37 14.73 14.45 13.64
average 14.43 14.46 15.07 15.48 16.21 16.10 16.02 16.18 16.46
g9 enE By o223l 7,8, 994 /A = AAY 2EE Hole ¥ 89 X 9€9 H1
o ope Holed Hhae] ALHS 1, 29 7 2xE Holw itk T ALY Avde 9
A e oxE Holi= A0 Hol AMY A% FAHF Ae BT 8€dM M w2 2&EF
& @o) wh= Aow Uehdt) 59 & AvS  Roln Jow, ¥3 Add T Awe Ask
o 59 179 B 713} vlmg Az ¢k 5 x5 vlms) 2 oo, FE Al TF ALl
6°C AL e Ao Uehdth 3k o] REgs  HlE 227t Wdt B FoE vFo] T3
e exel wwe Ax ok 2C AL o B ¢ IS #E29 Akt ARAY IF
o Aoz ZAFUT ole B ApoA 8" o UAgE & 4 Aok £ A7l A" 59e
Ag7t 59 17949S Aotsld Ag8dde o #g, Askr 2% Z}E—‘é% AFEW g Lk
2 Rol2 BY Ao AAEH, £ B2 5 7} Askg 259 Hlg) o 3T el o wd=
3 §& Al A= 8 75‘94 ARE FE AL & F Aok wEpA o] Al dAtel
e Aol B ATdM 248 A7lY AgEtk o] @& dF 2EE e AHY A9 &t
oS Ay o Addn: §% Askeet AdEY A& Bl oS
Fig. 2% #87, 9 2 3§ daAEZz A + Ao
Axe s xe i ALY EI ALY =
7b Ay w52 Asks 99T 229 aH= 3. 21 EM} RiE BM
g uwd Aojtk Fig 2004 sIAZAHAA
o] A9t Fg¢ 25 AES WA 2+ 7z} 2¢€9]4  3.1. Landsat 5 TM band 6 X2 4
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Fig. 3. Temperature distribution of East Sea(data from KORDI ocean observation data) (a) Data
at 04:55, 1997/05/17, (b) Data at 19:00, 1997/05/17.
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Table 4. Sea Surface Temperature(SST) of NOAA AVHRR Sensor(KORDI, 1999, private communication).

Sokcho  Jumunjin Jukbyeon  Pohang  Janggikap Kampo Ulgi Kijang

Observation
Location 382088  37.8875  37.0577 360436 360763 358055 354911  35.1872
128.605 128.83 129.433 129.3872 129.575 1295111 129.4432  129.2263
37.88343 37.06425 36.05316 36.07351 35.80853 3549144  35.19336
L i 128.8734 129.465 129.4776 129.4776 129.5783 1294776 129.2636
0
C. 37.05421 _ 36.07351 35.79832 ) )
04:55 - ) 129.4524 129.60351  129.5675
T T - 14.8 14.0 15.3 152 13.2 15.3 14.5
e
i - ; 14.4 - 14.5 132 - 14.7
m 38.21056 ] ] ] ] ] ] ]
L 128.609
0
e c. 3820064 ) ) ) ] ] ] ]
17:19 128.609
T 12.12 - - - - - - -
e
m
b 1240 - - - - ; ; ]

Table 5. Results of spectral radiance and temperature calculated from DN values.

L, Temperature Difference
DN value Contlom 2 7 um ) Temperature (K) (R,(é) ()
0 0.124 203.371 -69.779 1.467
1 0.129 204.839 -68.312 1.425
2 0.135 206.263 -66.887 1.385
3 0.141 207.648 -65.502 1.348
4 0.146 209.996 -64.154 1.314
5 0.152 210.310 -62.840 1.281
| I | | |
110 0.743 285.456 12.306 0.483
111 0.749 285.939 12.789 0.481
112 0.755 286.419 13.269 0.479
113 0.760 286.898 -+ 13.748 0477
114 0.766 287.375 14.225 0.475
115 0.772 287.850 14.700 0.473
| | | | |
250 1.532 340.175 67.025 0.329
251 1.538 340.504 67.354 0.3283
252 1.543 340.833 67.683 0.3277
253 1.549 341.160 68.010 0.3271
254 1.554 341487 68.337 0.3265
255 1.560 341.814 68.664
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Table 6. Analysis of the groundwater discharge potential area.

Potential areas Expected sites

Potential areas Expected sites

Kangeung area 5 Sites Heunghae, Pohang area 4 Sites
Okye, Kaneung area 3 Sites Pohang area 2 Sites
Donghac area 2 Sites Kuryongpo, Youngil area 1 Sites
Samcheok area 2 Sites Janggi, Youngil area 2 Sites
Keundeok, Samcheok area 0 Sites Kampo, Kyounju area 1 Sites
Jukbyeon, Uljin area 2 Sites Jeongja, Ulsan area 2 Sites
Keunnam, Uljin area 4 Sites Bangeojin, Ulsan area 1 Sites
Wonnam, Uljin area 3 Sites Onsan, Ulsan area 4 Sites
Pyeonghae, Uljin area 3 Sites Hkwang, Ulsan area 0 Sites
Hupo, Uljin area 2 Sites Kijang, Kijang area 4 Sites
Chuksan, Youngdeok area 5 Sites Pusan area 4 Sites
Youngdeok, Youngdeok area 3 Sites Kimhae area 2 Sites
Namjeong, Youngdeok area 3 Sites Jinhae area 1 Sites
Total 64 Sites
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Fig. 4. Sites selected for the developments of submarine-discharged groundwaters
as possible water resources in the coastal area of the East Sea. (a) Kangneung
area (b) Okye area () Donghae area (d) Samcheok area (¢) Uljin area () Kuryongpo

area.
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Table 7. Possible development areas using groundwater which discharge into

ocean.

Final possible area

Classification by hydrogeology

Expected sites

Kangneung area Qa, Ps, In Site 5
Okye area Qa, Ps, Ls Site 8
Donghae area Qa, Ls, Cs, Me Site 10
Samcheok area Qa, Me, In Site 12
Uljin area Me, Ls, In Site 16
Kuryongpo area In, Cs Site 46
Total 6 Sites
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