XietAaxa, X3sd, H2&, 163-170, 2002
Econ. Environ. Geol., 35(2), 163-170, 2002

LHEIX|odo] ofat 3 XITAINY XIS BALE 2| B

Agar* - oz’ - a0
5 AR AN AT, T AU TN RAE, s A H sk

Relationship Analysis between Lithology, Geological time and Geothermal
Gradient of South Korea

Hyoung Chan Kim'*, Saro Lee’> and Moo Young Song’

"Department of Environmental Geology, Korea Institute of Geoscience and Mineral Resources, 30, Kajeong-dong,
Daejeon 305-350, Korea

National Geoscience Information Center, Korea Institute of Geoscience and Mineral Resources. 30, Kajeong-
dong, Daejeon 305-350, Korea

*Department of Geology, Chungnam National Univ,, Taejon, Korea

The purpose of this study is to analyze the relationship between geology and geothermal gradient in South Korea
using GIS. For the analysis, 352 temperature logging wells were constructed to spatial database and the relation-
ships between geothermal gradient and geological time and lithology were analyzed using the overlay the wells
layer and 1:1,000,000 scale geological map layer. The average of the geothermal gradient of South Korea is
29.34°C/km. In the geologic sequence, Cenozoic strata has 39.70°C/km, Mesozoic strata has 30.63°C/km, Paleozoic
strata has 22.32°C/km, Proterozoic strata has 23.15°C/km, and Archean strata has 24.34°C/km geothermal gradient
value. In the lithological aspect, platonic rocks have 33.96°C/km, sedimentary rocks have 24,78°C/km and sedimen-
tary and volcanic rocks have 26.85°C/km geotermal gradient value. The result can be used to develop geothermal
energy and hot spring as a reference.

Key words : geological time, lithology, geotermal, geothermal gradient, GIS
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Table 1. Database structure table of geothermal data.

Name Data Type Length Description
ID NO. Integer 8 Identification number
VOL. Integer 3 Reference report volume
LOCATION Text 50 Well location address
Long. Float 8 Longitude
Lat. Float 8 Latitude
Easting Float 8 X location in UTM coordinate
Norting Float 8 Y location in UTM coordinate
tmx(m) Float 8 X location in TM coordinate
tmy(m) Float 8 Y location in TM coordinate
HOLE Text 10 Regional hole name
Bd Integer 4 Hole depth
Gr Float 8 Geothermal gradient
INT.T Float 8 Subsurface temp. at 20 m depth
100¢ Float 8 Temperature at 100 m depth
Bbt Float 8 Bottom temperature
Qt Integer 1 Data Quality
SER.NO Interger 4 Serial number

Gradient
- 16.13-24.13
* 24.13-305
® 30.5-4175
® 4175.5523

N ® 5523.94.59

50 100 Kilometers
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Fig. 1. Location of temperature logging sites on the geological map of South Korea.
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Fig. 2. Average value of geothermal gradient per geology.

ArcView 3.10|t}. 2573% 1}5.94 DB 7%= Table
17 7o) ID, $1x], X199, 4%, UTM, T™ =%
3, A7 M, ARZERE 25) o8 TAE
At} oledt LEAEAE B DB= d 4% 7t
Ao}, A2 eli= Shape Fefo]c}. Shape A8 Fej=
ArcViewel| X AMEElE kg delE o 27} gkl
A, 227h ZEe] oM A8 GIS T2 ads §
gdo] Hohb B aold Agsiltt. el
FA]el Fekx|9e] 1:1,000,000 XA E(H )i&
19955 ¥7F DBE 33l |23k 22
DB= ¥ £418 7R, 9A] 2adee Shape
olt}, o33 REEATE W AFE 7o E7}
¥= Fig. 13} 7tk

2

ol

o\-J
e T &

7_4

22. N2PABT NEXRS A EA
AL e AR ABA BAL Slef DA A

LA B, AE g AR sl BAE A7)
BAsleich X]Qﬁ/x}—gsll F A7 16.13°C/km gk
& 9459°Ckm A F= 3527, Bt 28.95°C/km,

BEUARE 1L4Ckmole), 97 X AAg0l 21834
& ARE FP BN} AP ke 2
3 AR ALAAE 2k THEON olig
ALRAE AR AN o] 2 pEz AN
M2 ASANE Bage T o3 TE 7
g APAE 23e) AL 224 R 52
HAkghe: Table 29 2tk el A7x1l9] W

AF= Aol thal ZF pabd 2 APAE e
¥, W7 ¥)&% Table 20 ¥3Eo] Tk

AlFgol LXSHA e AY9E AYT HA Ha
A &A4AE 3 2934°C/kmol™, HAZHe 20.94°C/
km, gk 39.70°C/kmo|t}. of 7)ol 4 ;Lf& B3
ARG B Aol BXdhs A9 dPer
AtE zlolnz e} Al g xﬂ& 2| & 74A}
& o] ohldl= Z& gslol Fh &, AAte]
HAR AEE gholth olzgt A &AL ¥
7 Hws] B Fg 29 2o 2 deliMe A
L7AARE e AFEAE 2 obEE BAElY. X
AAE 2 %9] At A4 M e AL x)ZEo]
39.70°C/km, FAItl AjEo] 30.63°C/km, TATH %3
o] 22.32°C/km, YA A&o] 23.15°C/km, AlAt] X

Geothermal Gradient

Pareozoic
Mesozoic
Cenozoic

2
<]
N
o
2
o
e
&

Geological Time

FAg. 3. Average value of geothermal gradient per geological
time.



el e 9 AN AL

Geothermal Gradient
N
&
o
o

Volcanic

Sedimentary
Volcanic

Sedimantary

Aock Type

Fig. 4. Average value of geothermal gradient per rock type.

2o} 2434°C/kom %H& BAUukFig 3). & HAW A%
o] 74 ¥R, T4, A, 94, ZAY AF &
ojmf, AT, AU, T A F-2 22.24°C/kmS Y
%3 7o) XS 2RIt weA Aluizt LEeE X
PAMNE ol Hojzlrks Re & 4 srk FT A
Hoz sbEm A AA37] A 30.70°C/km,
ZAd FEh7) Az 34.84°C/km, ST weprt 2
%ow 31.73°C/km & 30°C/hkm7t de AdiE e &
A3 g e Zhech wbde) A4, T4 o
iCH 1227), Adgeielr), g7 AFoAx 2094°C/
km, S SE7], S Eftolofiy] AFofA
21.22°Chem, AW FAH2ob7] Fox 21.92°C/km
5 )‘)‘EHX’].E \é—o ;q‘g_ys”_% ':vL_Q. Eo 1;],
ouohgg M{»j 1]9_71)\}.@. QLO 3tdotol 33.96°C/
km, EF<bo] 24.78°C/km, HH e, d4tgto) 26.85°C/
km e 2oltkFg, 4). webd Ay B3 2]
A3 el 7P wsivh oelal FAEYI o
B g BEE BRY I7EE, 9dEeaA
39.70°C/km, thRabzdel, shdEgbaiola] 34.84°C/km,
GE7FEFR, BFASRol 31.73°CAkm & 30°C/
kme] B AuEeRs & AeRAE P Zheth
whAo] 3 HeptollM 20.94°C/km, L4 Fto

A, 21L18°Ckm, FHEFoNA 22°C/km F AHHe
2 e XA FE HRTh
3. #E 9 59

2 gFoiMe deixede tidos AL4AE 2
A-ate] FRAAAE BT & X&HART A
A, A3 gt datel BAE %%Ul»i B
ARk B4 SEe @8k X (s ¥ F 352

ZAHE EA B 169

T FM Y AR e FH 250
a2 A geAde] A #HiEg ALRBAE g2
29.34°C/Akmolth, A&7 3k AFAE 9 o
W2 BAS A AAAGE 2] P LA}
£ e JAY AFo] 39.70°Ckm, T8 AFel
30.63°C/km, AT R|&o] 22.32°C/km, HAAH XIO
o] 23.15°C/km, A XFo] 24.3¢°C/km #& H
ot} & A AEe) 7R g3, £, A, 9
A, AT 2 oolnd, AP, A, 8T A
& 22.24°C/kmE Bl<E zhal E¥E wY, wet
A A7t eSS A2 o] Hoxicke A
o ¢ vk YAEE e AT 2 A4
ato] 33.96°C/km, BRG] 24.78°C/km, BHY, 34
ato] 26.85°C/Akm &g Bl wbd dAgd &
o] 2 &HAE Fhol 7H Uk
THH QAU MB OB Ade] BY XYY F
£ o}F1 e HEE vehd & Yrk of2d A
Solle Zhzhe] AEvil X 23RS dAERrt o
A Jepd soltt. mEuh AYHFFE o= BHA
ool R e A Ut &, AERH oSt
ALAAGH] GHEEE A2 silgslng By
o] AEd XNEFHE 7k v$d e e, gen

2T 0 BT
2 goRt AARY 4 2 ol e At His:
pet

by

o mlo

p

Aol A 1:1,000,0000 AR R 2 273AL
HAE B el meing Fylst A3t
%2\% HEFEQl Wet xXde] ALFARE B
AT 2 2380 Fof rlaxER
g o Qe E£3 &% & o wE A&AAE
Az Boy AU QAR (EE o83k, A3
F& 9 ESH o] ¥ AYy SAE F dle 8sl
3 2gatel AaaAd 2498 93 A XY ¥
23 AL FHA Aol 8E g AHold)

#oEs

Halat, $59 (1999) A3Al AE-g 918 2839 &
EREARE ol A AYERFAAES|A], 324,
5%, p. 503-517.

U, A¥H, EH51989) htxe] NEHFY FIE
A AL, lﬂrg}ﬂﬁﬂ(KR 89-(B)-12), 61p.

UHEE, GHS, 2HS, AFF, <1591(1992) st 2

AYH BEALT, »Jrﬂ?lgx%(KR 91B)-3), p. 21-28.

AR (1970) Frel AERE. AEES, 10, FEAE
FEATL, p.o 23-20.

2oz (1995) 1:1,000,000 A 2w shafabeid i,

3t &, D.S. Chapman (1985) $h=Fpaxigel Ad& e



170 AP - oW2 - $79

F I G R el X AR, A21Y, 238,
p. 74-78.

X A AD AT (1983-1997) £AFAR A, F=A]3
AT,

Lim, J.U. (1995) Geothermal Potential in the Republic of
Korea : Terrestrial heat flow and geothermal energy
in ASIA: ed. by M.L. Gupta and M. Yamano, Oxford &
IBH PUBLISHING CO., p. 442-449.

Okubo,Y. (1993) Temperature gradient map of the Japa-
niese islands. Journal of the Geothermal Research
Society of Japan, v. 15, n. 1, p. 1-21.

Turcotte, D.L. and Schubert G. (1982) Geodynamics
Applications of contiuum Physics to geological prob-
lems. Jhon Willey & Sons, New York, 450p.

20023 89 17 A, 2002¢ 49 269 AR



