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The horizontal heat-pulse flowmeter was used to measure grounwater flow in volcanic rocks
at sites in eastern part of Jeju Island, Korea. Three boreholes, Handong-1, Jongdal-1, and Susan-1,
which are located at close distance from the coastline, were selected from the sea water intrusion
monitoring wells. To evaluate the direction and velocity of the groundwater flow, 6 to 8 measuring
points for each borehole were chosen. There are two major flow directions at Handong-1, which are
toward north-east and south-east directions and velocity ranges from 2.2~3.0cm/hr and 0.6~1.0cm/hr,
respectively. For Jongdal-1, two major flow directions were detected that are east and north-west and
velocity ranges from 1.2~2.0cmv/hr. For Susan-1, major flow is toward east direction and the velocity
ranges from 2.2~2.7cm/hr at depth 60~70m, and 0.8~0.9cm/hr at depth 70~80m. In order to evaluate
the tidal effect on groundwater flow, direction and velocity were measured at specific depth with
time. At depth 57m of Susan-1, the velocity increased during the tidal variation. The flow direction
and velocity varies with different depths, and they are also affected by tidal fluctuation. Thereafter,
care must be taken when flow direction and velociy is estimated indirectly by using hydraulic head at
monitoring wells.
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AAste] At WE f5 HIE AFHESIY AL e
7t UELR & 7tA Bl FEAY FolA st 7 Jrtel AR e E-1, FE-L,
A3tk 284S 2 FF - 7% A5 20049 1199 TRk
51339 AFT AZRE Fd AHE ANFL FFEFY(acicular basalt), HAHF
(sedimentary layer), 2] 4 (hyaloclastite) T° UZ Yebtzn vk EAS 23 g5l
A9 AVIMETE 1,000pS/cm o]ujoln, X E3st 57m A NA 50,000uS/cm 7HA] FA3] F7I8he]
F33% 2G5 BAZ Jdeidth /4% - /% 259 A & AHAA SAseU 295 AR
o 20~25% AFTo)H, A8 Y FRE 3t 2~33 HIE FFo| Jasich 1 A 4
FollA AT AA AR BHCE AU AFste AL BE Aol AeHEER 48 FuA
22 Edz FE7E A9 et gt #e-139dxe AR E89RF ARE EUE 36,
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2 FgEon, 13 AFAANEY ML H 5oy, AFste B¢ UXE AXN A5 FR
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Z 0.8cm/hrd] #5522 {531 gloH, ol 47 UEHSE #3531 USS ¢ 4 AUrtkFig.
l(a)) ZA9 FF g 7T - 75 WHsE AHBRI] J3 ) BAAM FAY AHE WA s

0% 7tZCo 2 5~8A17H8 EA3t) A5-13F9 A A0 A2 02 81m AAH 60m AHE
ﬁ@d;‘iﬁ}. 81m A|Fe A TAFelM wUxRFE FAFFoH, FFL 251.6°~2704°, F&
0.5~0.6cm/hr2 & W37} QI A B8} 60m XH 2 A¢ oA 2F FHs o9,
26.8°~34.6°, &L 1.9~22cm/hrZE 9] E H3lE 8oz Y thFig. 2(a)).
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Fig. 1. Groundwater flow directions and velocities at various depths with geological and
geophysical log for well HD-1 (a), JD-1 (b), and SS-1 (¢).

FE-1339 A9 AAL A4EFY, AHE, Y 0] U Yehdt zea%
A3} oy ANAEEE 1,000uS/cm o) Woln, X ¥ 48molHRE A7IATE0] FI}ete
60m A|FNM+= 50,000uS/cm °f o]t #E-15F3HE 2 g5 U EAE, 1 FA
= ¢ 12mol o2t} XA EYHE AEE EUE 26, 39, 49.5, 54, 60, 69mS] 67 AH& AA
st /¥ - F5E SAINUY AF AAHY 24 HxAFen, FFstE ¢ B dHTAE
AR FaAEAME RART 26, 39, 54, 60m AFY AE AdFE FHoZ FFF yby,
49.5, 69m AFAME A WFoz F53IUT A5 AAF2Z 1.2~2.0cm/hrZ YEFFESH, X
®3} 39m xl%joﬂ/ﬁ 3.7cm/hrY Bl WE §5¢ BEGthFig.1(b). £2-15F 94 F49 °=h‘fkoﬂ
g FF - 7% AgE 2RI A& 54m AHF 495m AHE AU Sam AHY B¢
Z oA UJ&%% 245900, ST 76.5°~89.4°, F&5L 1.3~1.8cm/hrE 2 W3} ?mc}. l
3 49.5m AFY AL TRoA 7kzF FAHFF o, FFL 273.8°~313.7°, F52 0.9~1.3cm/hr
2 A & ¥ste HolA gThFig. 2(b)).
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02 SUEEE FAHE Tl veidth E8dE A @MY AZIAEEE 1,000uS/cm ©]
o o, %3} 65m XAHE A7|AEEZ0] FUlete] o 75m A A= 50,000uS/cm o o]&t}.
F-4F EFU7T EAFY 2 FAE 9 10mell 01?—4 A EYHFT A5E EUR 57, 60, 63,
66, 69, 72, 75, 81m2] 8/} AF-& HAA FF - 52 FHsHUT HAF AFAAAHY 1*4" B
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Ao, At ¢ RRE AX ZBFE FEAPY 24 7 d5-9d ¢ 8 2R
B33 58 2320, oF 60~70m T2 2.2~2.7cm/hrd vlnA wWE 54L& ¢k 70~80m T
ZHe 0.8~0.9cmv/hre] HlZA =3 §%S HITHFig. 1(c). A9 o] 3t §3 . 44 Wz
AuE7] g8l 66m AFH 5Tm AFEL AASHAE 66m AFY Y FRAN T 2AY
o, §FL 69.6°~76.6°, & 2.2-2.7ecm/he2 E W37} AUTE AXE} 57m AP B wx
oA TxF SAHICH, FFL 71.9°~81.3°2 F HIE HoJR YoYU #59 AL zA o]
Hetgtel] met 14~d6cmhr2 AlS F7FHE BEE RAch(Fig. 2(c)).
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Fig. 2. Flow velocities and directions at specific depths in boreholes HD-1, JD-1, and SS-1.
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