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The Distribution of Geothermal Gradient at Icheon Hot Spring Area

“Cholwoo Lee
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Abstract : There are nine hot spring wells at Icheon hot spring area, hot springs are
pumped by submersible motor. Drilling depths of hot spring wells is about 166-294 m,
piezometric heads of hot springs is about 50 m below the surface. The geothermal gradient
of SB-2 is about 64.00C/km from the surface to depth within 300 m which is the highest
value, that of SB-1 is about 45C/km which is the lowest value. In addition, the average
geothermal gradient of the region is calculated at approximately 54.28 C/km. However, it is
analysed that this area has highly irregular temperature distribution because the
groundwater penetrated to the depth of 720 m through the fracture rise to the surface
according to the results of the data after drilling well to the depth of 996 m.
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Table 1. The drilling depth and the pump
depth of wells
Depth |Submersible|Depth of pump
Well No.
(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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Fig.3. Temperature logging at MRD-2 well.

—_—

=
—_
o

FeNTE Aom

u}o}
ok 150
logging

L

.

and

Table 3|4 X
temperatures

T -
-

o A

depths of same temperatures

Pumping

=

T

Ao A MRD-2F 31

o4 27.1C¢Y

o]
S ok 270 m ALAA] 32.1C9e &H57}

p
.

7
]
]

=
=

Zro]l oF 120-270 m W& F-xlolt}.

Table 3.

5
&

w M
g w3
o
=
—
g e
& )
"2
¥
° —
R °
°
= t+ '
<
+
(o)
[}
o
N[O | © | O O O | W
o) Ell N | © | b | AN 0w | v
o~ N — N — — [aN]
o0
o0
o
—
o,
S
[}
= o~ = <t — ™ | — o~
mump n | =] | ©| o~ | >~
o N > | M| AN N N
3
(el
S
S8 I B DN N B
S| a
— m | Q| =
= | =
— v | | ! w2
© = | =

™

T
3

=
1o

dlil 30T ol

F UE F9HE™ £F 100 n

Aol A Bl A

27.1TC¥]

d

gl

=

e dad

S

3 ®w 290 m A A A

5

LS|
A

af

S A%

5

3l

Kl

Asfoltt, WA of
WRD-25 Fol A bR

Fig. 3o A
A 2

]_

3

7=

=

=

44 9T
oA 720 m7FA] wf

L

e
2] 3%

A

EE 92 9F 290 mol A 996 m7hA| o]

oL

24
(o)

s
o] mj|

2oy,

2)

.2 aEy 720 moo]&E L7kel

)

-

o

ol
)l

o] 2 A Tl A 67K

zk,

&

7]
ok 12-13CE R

=

=i
1} 9](2002)%0)

30.63C/kn= H

ok

12.18C= AAE ).
-

9](2000)"

bl

2

X
I

]

o A%

ok
2

B o2

%393 (1999)"

7

g]

Z]);jx% o]

4
(o)

o

o

=

P S A

o

el A9 gled

9]

i

pin

30.25Co|H,

tElom, o 7)o A

A

Al
To] LT = 23.1C-32.1Co|t}.

=

2
L

166-294 m7bA] =

oF
=1
T

- 624 -



A2BAFE ¢ 54.28C/kng2 W9 EA A=H
Ak,

a8y MRD-23FS oF 996 m7bR] FrhEE
ato] UEhd A2 RE oF 44.9TCo|H | A&7
A= 9F 33C/km= AdjAo® wg- siokrh. &
3 F7haE F MRD2Z3Fol Y FFeEe of
36ColH, gAE teEFe] A=
7mmﬂﬁ4»aﬁ

gcﬂ%ﬂ

pue e

S w A AA e L7t
¥e Aol ofdm, 720 mA HAFF
TANE W s

8}
o 22E ¥ WEd Aoz a4

o,
Mo 2
!

D

l

2
0

HH

fo

N

rlo

o

>,

©

iz

=

2

Lo % g

AT 71EARRS
7N EH(GP2007-002)" 3}
Al A8k ALk Al
¥l A 2D s shs AN (NP2007-036)" A
o] dow FYPHYFUT.

oﬂ := dE

- 625 -

References

AAE, oldS, WFE, 2HE, olFH,
ols, A4, 1998. 1, o]H(SHEF)AH
SAF GFE7E 2APEIA, 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, Kluwer Academic Publishers,
pp. 75-85

o]&7], &, olF§, 2000.9, ME F
el QeS| v)eo] mWe AL
Wg A, AAsE A A 368, Al 3%,
pp. 325-334

AeBA AEe 9

Aol en= &w
2D 3G A A E3] X, Vol. 32, No. 5, pp
503-517

APZ, o)A, $F, 2002, @A
g B ALANE A2 BA 24,
QA A3 A A 3B5@, A 25, pp
163-170




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


