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The Analysis of Geothermal Gradient at Icheon Hot Spa Area
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Nine wells have been developed for uses of thermal waters at the Icheon hot spa area. Drilling depths of those
hot spring wells range from 166 to 294 m and their piezometric heads are located at about 50 m below the surface.
- Using the differences between the surface and bottom temperatures within all boreholes, we can simply estimate
geothermal gradient in this area. Thus, we obtained the highest, lowest and average gradient values as 64°C/km
from SB-2 well, 45°C/km from SB-1 well and approximately 54.28°C/km, respectively. However, observing the
MRD-2 well additionally drilled into the depth of 996 m, we found out that this study area has widely experienced
the temperature disturbance due to thermal groundwater penetration through the fracture systems within the depth
of 720 m. Unlikely this phenomenon, we can conclude that the groundwater flow below the depth of 720 m does
not exist. Therefore, using only those temperature data below the 720 m depth, we can estimate reasonable geo-
thermal gradient values as 33°C/km in this study area. Pumping test shows that outflowing temperature is 36°C cor-
responding to the temperature logging data at 720 m depth.
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Fig. 1. The distribution of hot spring wells at Icheon hot
spring area.

Table 1. The drilling depth and the pump depth of wells.

Submersible Depth of pump

Well No. Depth (m) pump (m)
SB-1 290 20HP 12dan 120
SB-2 166.4 20HP 13dan 130
SB-3 280 30HP 13dan 140

MRD-1 294 30HP 13dan 130
MRD-2 290 40HP 15dan 150
SV-1 282 25HP 19dan 180
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Fig. 2. Temperature logging and hot spring temperature.
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Table 2. The bottom temperature and temperature slope of

wells.
Drilling depth Bottom temp. Temp. slope
Well No. (m) °C) (°C/km)
SB-1 290.0 28.11 45.00
SB-2 166.4 31.12 64.00
SB-3 270.0 31.58 61.33
MRD-1 294.0 31.54 56.00
MRD-2 290.0 30.80 52.33
SV-1 282.0 28.32 47.00
Average 265.4 30.25 54.28

Table 3. Pumping temperatures and logging depths of same
temperatures.

Pumping temp. Logging depth

Well No. °C) (m)
SB-1 234 230
SB-2 314 166
SB-3 32.1 270

MRD-1 26.3 120
MRD-2 27.1 150
SV-1 27.7 255
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Fig. 3. Temperature logging at MRD-2 well.
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Fig. 4. The schemetic model of the fracture system.

ol - gtel] Ho] W= o] Fig 39 HEA ¥
3 Zo] 27t Asd Aoz sdE 4 glrh

Z, 9 22 232 300m oM FFA J2HPY
ALAAL 244 BE Al Iy Aoy, Zr}
Al o]-oll BAFYPH T X2 AAK} B 2
E¥s 120m7E] AR RSl ke met 4
S YR Ao siAg o Stk o
A MRD-25FA VR 27.1°C9) 2% (Fig. 3
A 43 FX)E Fig 3, Fig. 494 sfAs) BH
290 m -FA (Fig. 321 AAA, Fig. 49 AANFF sH-)el
A FEUHE T 30°C ode| 237 233 U=
FYUEI, 100m W2 B AAHFig. 30149 e &
=8| Aslrrt 0=} vehd Aoz sjag) ulel
A P20 & LHATFAMY AR U AE
a2 B FE 71goof o, BE3} sfjale A6
Me 297 FEE d95S 4 #ET AlFF0)

Z a8t

[

O|FHZHR PN ) 2Tl tha] FpAIEAY
23 RE T 2EASE B3 Ast 2=REE
sinct. 3170 AxE 9 166~294 m7kA] Z&HH
Jom, J7loA GFEHE 2FFY LEE 23100~

A SHPETAFE] AL27AL B 189

32.1°Ceit}, B3 2339 B FALEE 3025°Co)H,
et AAAR= oF 5428°ChkmE vi¢ =7 A=HATh

gy MRD-2332 F 996 m7HA] F71 2481
Uit SALEE oF 44.9°Co]H, ARAARE o 33°C/
kmZ AHA o= wfg- Wdth 53 7123 & MRD-
2530l FFEEE of 36°ColH, LEAZTA 1Y
" U559 A% 720 melA 9] FuUlx9) FY3AT

MRD-23-3¢| F71=239] AZE BH 300m ©JW
Z3] A5 & A27AeE B 2RREE o
A A 227t B w2 Ao) ohH, 720m
72 AER At B4l adUE e st
HA] AFERYGe] 255 7] Wi AR N
T Ut

AL AL

B ATE AR AT Z1BARGR] AEFA}
A 283} 71E70EHGP2007-002) 3 AL AR AE
o] dF A g A" AA 4 Hrlie A
2HINP2007-036y A& 3o g = st

%0

[

APz 59, 1999, A27FAL =S 9% 2839
2LASAE o]guhy A, AYFEAAEIR),
Vol. 32, No. 5, pp. 503-517.

ARz OAE, 59, 2002, FIA|GY ¢ 2 AH
Al A 2A4ARE A 4, X873 x12Es]A],
A 354, A 24, pp. 163-170.

TAE, o)A, EE, A3, 4714, 1999. 1, °]3(
UENA T AL H7EE=AL BALA, 99-1, No. 264,
p. 110.

o]F7], -, o], 20009, AE2 FEAY A2=H
oA 7|20l upE x]29] kg AH AFES|R] A
3649, A 3%, pp. 325-334.

DAL, o8BS WiTE, 4%, olF4, o+, 4714,
1998. 1, oJHQFERF &35 FH7} ZAE A,
98-1, No. 259, p. 253.

Beck, A.E. and N. Balling, 1988, Determination of virgin
rock temperatures: Handbook of terrestrial heat-
flow density determination: ed. by R. Haenel, Klu-
wer Academic Publishers, pp. 75-85.

20083 49 294 Y AES, 20083 69 16d AR



190  oJAS - B3

O|&% 243

A AN AL AR A3 SR AL ATY AR AR
305-350 THHA] HA3TF 3tz 92 | 305-350 tHAA] R4 ez 92
Tel: 042-868-3085 Tel: 042-868-3372

Fax: 042-868-3358 Fax: 042-868-3414

E-mail: lcw@kigam.re.kr E-mail: msh@kigam.re kr



