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ABSTRACT: Recently, abnormal climate events are occurring more frequently due to the increase in greenhouse
gases. To solve this problem, we are gradually increasing the amount of new and renewable energy used. Among
new and renewable energies, hydrothermal energy has the advantage of using the thermal energy of water, reducing
energy consumption by up to 20-50% compared to conventional heating equipment. Since spring water is widely
distributed on Jeju Island and there is a large amount of runoff, the potential amount for hydrothermal energy was
evaluated using the hydrogeological characteristics. There are approximately 646 spring waters on Jeju Island,
and we calculated the potential amount of hydrothermal energy for the spring waters that have been confirmed
to have leaked. The total discharge of spring water was 480,504 m*/day, the theoretical potential was 27,807 MW,
and the technical potential was estimated to be 27,807 MW for heating and 22,561 MW for cooling. Although
Jeju Island has the potential amount of hydrothermal energy for spring water, it can easily handle the demand for
cooling and heating energy, but in order to actually use it, additional institutional support and management of spring
water are required.
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Fig. 1. Concept of supplying hydrothermal energy using spring water.
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€ OIS AFY SIEHZE gt +2H A
©om(Lee, 2023), 20069 U WAL AES A
Aoz FEouA7E HAF =il tk(Jung et
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AHH EQC 2= 5A W o7t 4 F &5+
9| Zol7} Zhot 71 et F 9] mgFo|H, 54 AFH
2 ZAAPL SR, EE AP ddE e s
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4ol RS FtH(Sohn ez al., 2008). o] % M &-F
O 2 Qs FAHA & &ABHto] ThEoiFl e, o]
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Lee et al., 1994). & TAYAL FRYFE AF =
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LIS A SFATHKMA, 2023).
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Fig. 2. Geological map of Jeju Island modified from Park et al., 2000.
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Fig. 3. Average precipitation for 30 years at the synoptic observation stations in Jeju island. (a) rainfall change by

year, (b) rainfall change by monthly.
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AATE AFEo] ZA4Ee 2,356.8 mmo|H, RCP
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At B=FE S8 E7FsT Aol 219742 7t
z Al et EFEAY o] ool /7 34
o] E7I]E X0 2197]jax0lH 0|5 F-FrHi}
oA utof] YJA]5K= 2440 t) -8&0] 500 m/day
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Fig. 4. Rainfall changes with climate change scenarios of RCPs 8.5 and 4.5. Data are from Korea Meteorological

Administration.



R 874-0) 4HOILAR| AR SA1: Bk} 22 635
Table 1. Number of spring water according to altitude.
Area 0-100  100-200 200-300 300-400 400-500 500-1,000 1,000 over
Total 528 52 20 9 3 17 17
Jejusi-dong 82 7 7 3 1 11 6
Gujwa-eup 46 2 1 - - -
Jeju Aewol-eup 54 12 4 - 1 3 3
-s1 Jocheon-eup 62 - 2 1 - - -
Hangyeong-myeon 25 - - - - - -
Hallim-eup 48 2 - 1 - - -
Seogwiposi-dong 101 13 4 2 1 2 7
Namwon-eup 20 5 1 - -
Seogwipo Daejeong-eup 21 - - - - - _
-S1 Seongsan-eup 27 - - - - - -
Andeok-myeon 28 12 - 1 - - -
Pyoseon-myeon 14 - - - - - -

Fig. 5. Jeju spring water status (a) spring water used as a swimming pool, (b) spring water used as a park, (c) Spring
water used as a public bathhouse, (d) spring water used as a agricultural water, (¢) unmanaged spring water, (f) well
managed spring water.
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2] AHLE T5AER AAEA] F5 A Fo] 15 32252
i, AlFA| 2350] 13742 Wtk 1H 6). Y #2271 A T FF= W7

Table 2. Spring water output by discharge.

Area No vaule 0- 500- 1,000- 1,500- 2,000
500 1,000 1,500 2,000 over
Total 219 261 46 28 17 75
Jejusi-dong 40 47 9 7 4 10
Gujwa-eup 20 13 2 3 3 9
Jeju Aewol-eup 27 36 5 2 - 7
-S1 Jocheon-eup 14 26 4 5 3 13
Hangyeong-myeon 15 8 2 - - -
Hallim-eup 15 16 6 2 2 10
Seogwiposi-dong 33 63 11 5 3 15
Namwon-eup 10 12 1 1 1 3
Seogwipo Daejeong-eup 12 3 - - 1
-S1 Seongsan-eup 16 2 1 1 5
Andeok-myeon 11 27 1 1 - 1
Pyoseon-myeon 6 6 - 1 - 1

Pyoseon-myeon

Namwon-eup,

Discharge(n/day)
e 500 below
@ 500~1,000
@ 1.000~5,000
@ 5.000-10,000

0 25 5 10 15 20 . 10,000 over

- km

Fig. 6. Distribution of spring water discharge measured in 2021.
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RO 2 A= Q) T3] FAjo] SEFo =N A
ARgE o] 23 A2 27,807 MWolH, A7 5
A Fo] 6,167 MW 22 ZAjgFo] 7 31, A|FEA|
7o) 121 MW= 71 &tk RCP 4.59] Alutz

= o] &3t 514> T 1,856.7 Wutm’/year
olu, o|nf BEF2 203.1 WTm'/year2 AAFHT.
UOoF 2ATIA A7 o] HAE NS H &3
2=9] o]|ZF AL 32,196 MWolth. RCP 8.5 A]
U] o] 83t |5} eke 2,083.9 WiThm’/year
o|oi, o|uf] §&F-L2 227.9 Wivhm’/year= AAFE T
2342 AL 36,135 MWolt}. RCP 4.5} RCP
8.59] ZA=Fo] ZA A= =T, ol BA] AH
2 AG3A 715AsP dojdttd AS5s97t Rl
H A HA ZFgo] &7) digo|t). Zaagihg 1L
B3l o] FAFS AR 7 B
< BPA T M55 Fo| dAeh= Fol= A%
FEF0] 571817 whiol =gl v 2| 9] [ 7
4% £& 9tk 28y o APl e JFES
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Fig. 7. Distribution of spring water temperature measured in 2021.
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Table 3. Hydrothermal energy potential by region of spring water in Jeju island.

o Theoretical Techni(l:al Technif:al
Area utput potential potengal poten‘qal
(m/year) (MW) of cooling of heating
MW) MW)
Total 480,504 27,807 27,807 22,561
Jejusi-dong 65,618 3,797 3,797 3,081
Gujwa-eup 65,765 3,806 3,806 3,088
Jeju Aewol-eup 43,717 2,530 2,530 2,053
-S1 Jocheon-eup 68,809 3,982 3,982 3,231
Hangyeong-myeon 2,091 121 121 98
Hallim-eup 50,101 2,899 2,899 2,352
Seogwiposi-dong 106,560 6,167 6,167 5,003
Namwon-eup 27,392 1,585 1,585 1,286
Seogwipo Daejeong-eup 5,866 339 339 275
-S1 Seongsan-eup 30,514 1,766 1,766 1,433
Andeok-myeon 6,508 377 377 306
Pyoseon-myeon 7,563 438 438 355
& S ol 85t - FEE L By 0.81H) RA A EH K
28] A 245 Zlo] B8t 71e AL S EHE ool weh A
o] = ALt webA &5 30 Fojl= 3|
332713 HAF Hzo| 5ol thigt A7} o] FoiR|aL COP7} 3

716H AATE BE §H4T 714 HOR 0|8
Fhssiths Ao Atsldon, dtah Wil
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Fig. 8. Hydrothermal energy theoretical and technical potential of Jeju island.
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