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ABSTRACT

This study aimed to classify spring types based on the hydrogeological characteristics of springs in Yongsu-ri~Hamo-ri
coastal area in western part of Jeju Island. The springs in study area can be broadly categorized into three groups: perched
groundwatrer springs (soil type), perched groundwater springs (sediment type), and basal groundwater springs. The
perched groundwater springs of soil type correspond to springs where groundwater seeps out from the perched aquifer
formed in the soil layer due to the development of clayey Kosan Formation beneath the surface. Because of the low
hydraulic conductivity of soil layer, the average of spring discharge is less than 1 m*/day. The quality of spring water is
significantly influenced by agricultural activities, resulting in high nitrate nitrogen concentrations and electrical
conductivity. While the perched groundwater springs (sediment type) of the Suwolbong Tuff, which are located in the
upper part of Kosan Formation, exhibited relatively higher discharge rates, their water quality was similar to soil-type
springs. Basal groundwater springs are located in the zone of basal groundwater, mostly near the coastline. This type of
spring appears to discharge of up to 3,707 m®, and the salinity content varies with the tidal fluctuations, especially

increasing significantly during dry seasons.
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AFEodE 6617040 8Fo] = ZoE Hae vt
2O 1}(Jeju Special Self-Governing Province, 2016), 7H
WAL To= el wiHEAY o]l adEe] AA
646717} Fofler, 8=l B 100 ae 4
©F o]8=3 AthJeju Special Self-Govering Province,
2022). AlFE 2300 tig ZALATE 193095 E 5=
FEom, 7] AR iR A EeRt 55 &
AE Hdstr] 913k o8 WUt FRol] g FH ¢
AS gofstetl FHE FATHMuroe et al, 1938;
Ministry of Construction, 1965a, b; Ministry of Agri-
culture, Forestry, Fisheries and Agricultural Development
Corporation, 1971). 1980dthell E0]SHAHE 8319
TR A7 (Ahn et al, 1984; Choung et al.,
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1985; Choung et al., 1986, Ahn et al., 1989; Kim and
Ahn, 1992; Park, 1996; Kim, 1996; Lee et al., 2002)
So] Aslo] 4] FARA, AFAY, $4118) 5
of e AnEe] FHAAL. £ §95 54 42T
olgle] Sue HRL BN 9 7w FAH
O™(An et al, 2007; Kim et al, 2007), AF% A
o] 83 8EAHY AEEA | wet Sk BAE, 4
23, AFEESEe R R3S vl Ath(Jeju-do, 1999).
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il tisae] A 59 FeAE 58S SRR
AR v glok B FHolle Ask 719o] ofd Bl
o] a1 FAY AFE o]FaL = FHFERAK)=E
HoF sk #AE AAYAL ot olxE Al
zo] o7t mesiAle 7heS &3] AR FEAE
S AT 7 BR7F ol FoIRAl ke HIEE AT
& 4 3ok

weba] 2 Aere AFE AR W 8ol
A BE skl o2& AR Exshe &3
= WeE A B AT E, 857, gE tig
TR A5E FHHOE sMstaL, ol 2] &

Aol 8 TSl

1 o oo

2. eiFR|ge| $:2|XE

AR AF AAPL dnslal, HEAS] g obd
A RIS ETE YA el A AT = A &
ARAATE. 303(1991~2020) IAASA0] ABF P
& ISR oF 847 mmit 22 1,183 mme]al, B
T F45E TmsE AFE Wold 71 vl 48k 71%F

548 HAt(eju Regional Office of Meteorology
homepage, August 29, 2023).

AEL it o] 2 @544 misolso] 89
FH(pahoehoe lava flow)Z ©]Fo14 St} 8F+= tiA
2 F3PE Bl JyH Adeola, 1 95 B 1-3m
TS Qb vislsErE BlESiaL Qlo] 894Ut =
=% o] AL otk &, skkjdF o R o]Fold o
2

e, TEE, SRt it slRESol sijks i

S 9 SAE olETHKoh, 1997; Lee, 2008).
SPRHT skl EXske AAZSS AT sty
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o] AIF=HAMNEE] EHo] YH AEFZFTOZA, AT
T Aol #xahar lon i FA= 100 mol| 2t
ATAHY MAZZTL FHAGEH 3F 90~120 m)E
o E e i 8 50~70 m ZolRE FAdEo] gl
THKoh, 1997; Koh et al., 2022).

MAZZ - &, AREFE AAZZTHA Atolol] &
¥sh= sk B30 S sRigso] sl
ZAE 0.3~0.1 Ma Aol E&H S4F=Z o] FoA 9
TH(Koh et al., 2013). ¥ 50m ©]3te] 3ot A5
F AFole] g AAAT Al oJshd, &R o

2

S Ht 11vjo]al Bt GFAE 8 melth(Koh et al.,
2017). BE3h, 897 Alololls AEE 2Elsl] 1EYS,
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U s-11m}l 9= glor, add AeMRE v|ad

R EASRE Z7HA] Aol M-S e

FAskkEsle) o8l FAE FEE ST 18,675+
165 BP(Lim et al., 2015), $2F 33888 3,740 + 50
BP(Sohn et al., 2002)2 HwZ o] A=A, T
AHES- 327+ 11 Ka(Koh et al, 2013) S -
L2E B3t o]F s Fard WA ardY
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sl WSS FAIF R AAATIE ARET 2
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AR AL Rl FEEALS FEAGR= 2] V1A
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Qo] F& FAolwt FEslar, 1 2]9 A Qe F71A
A7t FAEe] Aok 53], 45 Alelol FAlE E
252 7195 IS st Asli7E A Hls)
Ao Z w2 Ao A= ot ghH, AFAY
Aale] 3759 U4 A7 27 (Koh et al., 2006), X3}
9] CFC-12 ZH7] 48 it 304, o 62do=
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3. iy
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Fig. 1. Location map of study area and springs. For spring names,

|39 8E7F2 19 100m’ oPF §F0] FA== A
< Ylidol BHsiar, 5% 40 271 =R vy
Sk 3ro] 207040 €3Hh(Jeju Special Self-Governing
Province, 2022). &= AMPE &3S ALshd g=o)
4~716 m¥/day® B2} =1, 8570 AATRY 8=
Qo] - 9 ERAY 83v= b2t

opdH B AFAY & A EHS st
S=3o] vlud B2 837 §EEe AT A XY
TS0 HeER o]8Yd &3, 18a 835 4
o] o] Fojzl 207]40] §31S e E FFAE A
AlSFtHFig. 1). @FERAPIME 879 Ad7x} &
SHUE el olse, 83 A2, 171

see Table 1.

AEE)S A3 K Table 1). 558 AR FE:A)
(OTT MF PROYS &-83l9 55 SA3IaL 40 o}
£ 9une A8l fe Wgskdon, #5340l
B ol AN RISPYNOE AL,
Aol 24 s 52 FRGL, ARER)
Thermo Orion STAR A329 U}a}s =dZ47|2 S48}
Ak, B9, 2RV 809 859 FAtEE AFE
AR} FEAAALATAN 05 1A e A
A e A8l AT DAl ARE o838tk Jeju-
do, 1999; Jeju Special Self-Governing Province, 2016,
2022; Korea Institute of Geoscience and Mineral Re-

sources, 2010).
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Table 1. Basic information and type of springs in study area
No. Name Type Elevation Watershed
Main Sub (m)
1 Umnamul Perched Soil 5
2 Gunamul Basal - 0
3 Gurimul Basal - 0
4 Mosalmul Basal - 2
5 Zhobjinmul Perched Soil 9
. . Hangyeong
6 Mulmajneuneongalmul Perched Sediment 9
7 Eongalmul (Yonguncheon) (1) Perched Sediment 4
8 Eongalmul (2) Perched Sediment 2
9 Hanjangmultong (1) Perched Soil 13
10 Hanjangmultong(2) Perched Soil 10
11 Seorimmul Basal - 4
12 Halmangmul Basal - 1
13 Neunggaemul (Neunggaengimul) Basal - 0
14 Jangsuwonmul (Usdongdangmul) Basal - 4
15 Eongmul Basal - 3 .
Daejeong
16 Gamaemul Basal - 3
17 Hongmul Basal - 1
18 Saengimul Basal - 1
19 Yejimul (Yejomul) Basal - 3
20 Sinyeongmul Basal - 5
Table 2. Spring types according to geology, spring discharge and water quality in study area
Spring Types Geology Mode of Mean Pischarge Temp. EC NOs-N
Discharge (m°/day) °C) (ng/cm) (mg/L)
Surface soil Seepage >1 12~22 400~1,178 15~58
Perched spring Sedimentary deposits Seepage 215 15~20 781~862 32~51
(Tuff)
Basal spring Lava flows Spring 40~3,707 14~18 126~23,000 3~5
4, AT7ZAD} et al., 1996). AIFENA FFUFEL 2K 2 1A

A7Ael RusFe §H0 e DYl 71BAR
Mo RRE yold 8579 AdTx, 85 FH, 85

, TAG7IAES, pH, 23S T £4% 2
3}, A7A9Y §Re Y FEOR BRE ot
(Table 1, 2).
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Fig. 2. Perched springs formed in surface soil layer. Perched groundwater identified at the incision site (a), a pond of groundwater origin

located near Dangsanbong (b), dug wells filled with perched groundwater seeping from the soil layer (c) and (d).
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Fig. 3. Schematic illustration of perched aquifer and perched groundwater spring formed in soil layer by Kosan Formation.
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Fig. 4. Piper diagram showing water quality based on spring types. Psoil: perched groundwater spring (soil), Psedi: perched groundwater

spring (sediment), Basal: Basal groundwater spring.
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Fig. 6. Schematic illustration showing the perched aquifer and perched groundwater spring in Suwolbong Tuff formed by blocking
groundwater moving downward along the pores of tuftf by Kosan Formation.
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Fig. 7. Basal groundwater springs (Hongmul and Seorimmul) flowing out of the surface along the lava flow boundaries.
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Fig. 8. Schematic illustration of basal groundwater spring formed in the basal aquifer zone where fresh groundwater and sea water are in
contact.
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