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Characteristics of Water Levels and Occurrences of Thermal Groundwater at
the Yuseong Spa Area

Sang Ho Moon*, Kyoochul Ha, Yungsik Kim and Sung-Hyeon Cho
Groundwater and Geothermal Resources Division, Korea Institute of Geoscience and Mineral Resources (KIGAM)

Water levels of thermal groundwater (>30°C) were recorded from March 2002 to June 2006 at several monitor-
ing wells within the Yuseong spa area. Using these data, we elucidated the long-term cyclic fluctuations of thermal
groundwater levels with 1 year period. We also observed a noticeable water level variation with periods of 0.5, 1
and 7 days in most monitoring wells, which indicates relatively good hydraulic connectivity within the main
hotspring area. By comparing water level variations among several wells, we found out that E-W and N-S trending
geological structures should be an important control factor for emplacement and flow of thermal groundwater in the
study area. It may be also inferred that geothermal source is highly associated with the hydraulic connectivity of
aquifers at the Yuseong spa area.

Key words : Yuseong, thermal groundwater, water level variation, cyclic fluctuation, hydraulic connectivity
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Fig. 2. Location of identified hotspring and groundwater wells at the Yuseong spa area. Open circles indicate the average
values of daily geothemal water use.
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Table 1. Variations in annual use of thermal groundwater resources in the Yuseong spa area from 1990 to 2005 (unit: m%/day)

year

1990 1991 1992 1993 1994 1995 1996 1997

private
municipal
sum

1,167,378 1,210,405 1,352,927 1,927,975 1,799,298 1,379,960 1,296,372 1,261,795
- - - 4,840 101,125 .. 152,086 198,206 304,640
1,167,378 1,210,405 1,352,927 1,927,975 1,900,423 1,532,046 1,494,578 1,566,435

year

1998 1999 2000 2001 2002 2003 2004 2005

private
municipal
sum

927,381 973,995 1,101,087 984,727 . 983,499 795,078 710,571 452,241
320,117 403,674 427,007 405,971 378,931 324,400 255,976 229,359
1,247,498 1,377,669 1,528,094 1,390,698 1,362,430 1,119,478 966,547 681,600

*data from Yuseong-gu office
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Fig. 3. Monthly variation trend of thermal and cold groundwater use at the Yuseong spa area.

Table 2. Comparison of annual use of geothermal water resources among several companies at the Yuseong spa area

(unit: m*/day)

comapany 2001 2002 2003 2004 2005

municipal 405,971 378,931 324,400 255,976 229,359
Liviera Hotel 160,703 194,430 81,988 49,676 0
Yuseong Hotel 233,334 214,612 202,495 200,948 139,404
Daeonjang 155,493 162,299 147,504 148,771 110,951
Gyeryong Spatel 122,151 138,334 138,435 138,845 92,208
Kyunghajang 19,826 25,020 20,876 11,244 8,112
Hong-in Hotel 103,730 45,690 40,989 44,115 30,752
Adria Hotel 19,733 13,301 8,083 7,453 4,432
Shinseongjang 9,398 24,802 13,587 0 0
Samhwajang 1,593 1,055 1,683 1,067 659
Bulrhojang 16,554 14,328 12,259 13,058 8,025
Yuseong Park 30,724 27,467 23,762 5,758 0
Sangajang 17,746 13,647 11,120 11,563 2,142
Chungsujang 1,080 969 330 216 160
Dongajang 3,559 5,103 2,206 1,779 642
Yujinjang 62,192 55,890 54,939 56,420 48,932
Dong-a Officetel 26,911 39,096 28,533 13,609 0
New Seoul Weontang 0 7,406 6,289 6,049 5,822
sum 1,391,063 1,362,796 1,119,843 966,912 681,904

*data of 2005 comprises only Jan. to Oct. (data from Yuseong-gu office)
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Fig. 4. Cyclic fluctuations of thermal groundwater level at the Yuseong spa area.
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(a) raw data(2002.12.01~2003.01.23), (b) filtered data, (c) auto-correlation coefficient, (d) frequency and their spectral

density function
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Fig. 7. Spectrum analysis of water level records at No. 11(Yuseong Hotel), No. 29(Gyeryong Spatel) and No. Shin-3

well(Yuseong-gu Office).

(a) raw data(2003. 04. 23~2003. 11. 28) and (b) frequency of No. 11 well, (c) raw data(2002. 11. 23~2003. 01. 12) and (d)
frequency of No. 29 well, (e) raw data(2002. 12. 01~2003. 11. 28) and (f) frequency of No. Shin-3 well

BHE3t 9] A5 gisld A7 4BAFE FEA F
2ol WEs A3, o] FOIME 05Y, 1Y, 74, 56.9
Ado] F7)Ado] ZaHA Jehvke A& B3I & gl
ChFig. 7(0). 12412 = 3h, )5 FRT)mitt
7t R Ee Zo] HidE Zleg neld,

A2l No. 29141 FHHT F7] 4L
20023 119 23UHE 20039 19 129714 #=€
9 ARE ol &3UHFig. 7). ¥4 A, 14 F
717wl e vEbe s, 7 F719E mloksh
nh AFEAHF 7(d). °] FAME 19 o 108

FrEqlo] A& oR R glovt #4
ololl gt Fr1Ade JehtA eksdrh.

Ao

Azt

Cacrkls ﬂS‘ﬂ%’"(I\IO. Shin-3)o1* ] F9dE 571
12¢ 1999 2003 11€ 28%177}11

#AEH 7 }E—E— ol-&-3l3irHFig. 7(e) ©] T A
314 g Fol7] Wi, FHHT Yol Z}xﬂ &
ol 2%k F|Ao] et F FrFolut AAFRI

2919 «lt‘& F718E Whdata Sk, o] Fof] wished]
= Wz 124078 19, 1099 olsHad A8F 2
1%13}04 BA5190h Fig (D 14 o537 es 3
BEE $9 250 digld A7 gdAs BEE ot
3 ol& FEo HEsle F7E 2T Fo|tt F]
B4 Az}, N7 ol H ol 2tk F714L 059 %
vehton}, 1241703 19 olEFH gl 23 Fr14e



FHAT DAL AE D FoIEE 5 547

e #2233 vRRKE 059, 1Y, 79 717t
E25lA veRgt) 3, 104 olF5Hadl 9 7]
AolMe 19 F717F AlEkR whEe| 14, 579 F7
7} w9 ZFskAl viEsich

24719} Zho], ARG oM 9] AZFENAM=
2oz 05d, 1Y, 79 F71/4d0] FHlsA B
o} dukdo g 05U 1d F7] 5L ANAY
Tl FME WAE & AR 24eF E 7]
Walo)) eiM= TAE 5= ] g FEixEEky
9l AAAE w37t oyt v, 157U 37
QEL 27 o)g7o) Fd) AR wel op)Ee
U5 F7)0lI LA T BE5E 45 dEjoltt
(©)1BF 9], 2001, 2002). TH ATl F7] Hado]
FHE O] ASFelA olHw 1Y F7] AE
o] & e AL A dFF F2lF 94
Aol mi¢- Frhs A& AT

i o

O A0
% o2

43. %9 4% T

7Aool o 40) FE) 2HFo] FEHT 3
oF, clge QPR LATEN WHY F9) 9
A ol giek. Wahd, shiel BEFAN 34
B 97 A2 ofi Fo Pl A3 YIRIA A F
4oz Yohirl7 B715Y FEolch. olsh o] U

ek 59 dagadel e FTEOM FIdE 9
Az3] W@ o ol ot} ey, F4E 9
(2002, 2005y B 7 BEFoIM AA R

2 g5 i FHuT BE ARE olgsldd
FEAdE AREE AL Bl glon, ol 93] fAdd
#5d 2ASLFUWMo. 10), F3ENo. 21), AT
d(No. 29) 373l 3t FFAr) 22t 4214~
72.86 m%day, 55.10 m¥day, 21.66 m¥day 12 Ao
2 Buslgrh oleh 2-e FEldee dwrEel ot
523 Bwd o) F54o) Wl 22 o, whEt
A AFAGY BESFTEZR 59 AT FEol

ek & a2 A g

A7) 59 BEY LATE] FAUF JHS 4D
Hws) Bomm 9 Gl 5% 2 34EY
4 97 AUE BHY 5 AThENE 9,
2001a). 51 T TAE 5 B A7l F9UF
el Mz Has Boed £9 B2 Ay #F
5 2712 Ve $4 200249 325 20064
6071 A71A) S AL vas) Ree o)

(Fig. 4, #4995, ol=djolsd, Tesiagsd,
AgzTol] 148 7712 HgAe) £917H 4%

Q
ofr

1S wtEsls del9 sine F4& veRl= A
Raie, 4l HEF BF v|GFAY A7 2¢
ZgollM 39 7R AFHE 2ol 99 FoolA
02 ZE7HA I8 A8 AFA 24 Ae
718147 <8 fEg Be Ao ol#g 19 F7]
9] z|slrg) HE HAEE 7lske] AEH Wl 9
A= vehhs Zlo] durdoeld], A7Alg Q2] ¢
WAl FolA] AL WERE 21(2004)7F 20039 7EH
Bl 20043 9¥7kA AF BEY 59 ARE BW, G
ko] AAA wlo) o3t ehit Aelre] HELS
Idel 1m Wi9jel Aoz Yelyit) weba, a4
dir 1d F7]|2 WvHEEE 5~20m FLo & 59
HEZO 2 2 X3k o] 4] wsl] AU
Aol e Ao AT}, o]9} o], AFXY
U RE #EFo)A A71FHA FHE cycdeS Hol
A £ T2 dAdo] #AHE Flog Hol {47
FoAME M H29 fAARsdRRE F7F AH
o) oj=golsd FZAFIY S A} T F29
ARLTE7IA] FA] Weke] &7 FAOE AHER]
79 FFAN FA UL E E T A

20024 99¥E 20033 297K < 671147 Fole
H~dFig. 19 No. 6), =GN 5 Al4HNo.
Shin-4)7} 413H3-No. Shin-3), A& No. 21)el o
3 i ddg vlws] B9ke w(Fg 5), et
& AYslne 2T 1Fd F7)9] 9 ¥E AHS
Ha] Fao) 42907} SAEHAT F5olE U s
5= Aol BtEHh olgjg 15Y F71e] 9 F
Z A4 ol N BA=F-EAME A71AJ] 79 W
3 9" 9N B @4E B4t & 3F 27)
20024 94 °1F HRHo=Z Ut sty BE
2003 19 1097%H 29 74A7AE 9 3%
Fellr glolut e3l8 97t <R Atz oAl
szpslgom ol% Al 907} dedle TEE
S BAT) olgd Fx Ao 2 o, BEF W
oz wWige Fl #EFTES Y IF A =
Aog AgtHE)

T /M 3 2dFFig 191 No. Gu-3)a <l
ZEEZ] dAAE B YaiA 20024 59
2890 ~64 39 2 10¥ 179~10¥ 21Y9) 4~547F
o) eidlsl I WasiHivkFig 8). 3T
TGN dE #AE2FEae 9 19 2~38 Ax
T GRS AANSIAITE 18] A AFA L] b
$ A fAERZ o] FAAMY Y T BET
9] 9o X&He Fge & + Yvh Fg 8@y

-

o]

3

A

|

o]



548 A% - sk - A - 248

0
10 @
No. 29
] il
£ A niv i
= No. 18
O
: I
2
£
3 h
Q I 1B
j 'l I
70
80 No. Gu-3 S
O T T T T T T T T T T T (N N St B B S S S S Bt B S
V2 2 V2 2 03 3
423,\0 gﬂg\g %\,50@ 6(5\\57' 6\'\\Q 6\'1)“ 6\3\0
0
o (b)
20
- Shin-4 o~
T L LR Wiy ANANY
b ' V s
g L, No. i
E3
2 50
£
g s0
70
L—i L— bz No. Gu-3
80
90 T 1 T 1T T T T1ri Pt 1T 1 7 1rIrrr 1 11 L R L L L L e e e
QL o 73 oL o
\0‘\1\ \0‘\5\ \0\'8& \Qﬂ’g\ \0\1\\
15
(e No.j32
E 901 AALA A, A AN AV Vot Vit Win® Mg
= 20_ v
5 :Y/ \] v V V V |
%25:|“" A AL L™ b PaWalaal i /
g 1
2 30
a It No.|18
35
Y3 13 15 A 2 L
5\'1«"3’\Q B\D‘\o Q)\\‘\\Q 5\'\%\0 6\’7«6\0 1\7’\6
10 5
15E(d)
. 20%l No. 4\ Par' T8 PPV Y. s 7 Y — F
e (AN ¥
s 253 I i ¥
g 30 No. 11 A
) P
AR INVAYS AP Wik Y
O 403 y e
3 No.10 | V v v Y U
45 5
sowlllklllle\l\1|ITI!VI1|Vlllill\\ll!l!l[![llll!lill\i\ilillk}le\1i|lllli\|i\(;‘lll|
o R o8 S o o q\\e\“”' q\,\\\@
Date (mm/ddlyy)

Fig. 8. Comparison of groundwater level fluctuations at several hot-spring wells within the Yuseong spa area.
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Table 3. Summary of outflowing temperature data observed from 2001 to 2005 at the Yuseong spa area (unit: °C)
Ye
Well NO.Year 2001 2002 2003 2004 2005 | S €ar | 2001 2002 2003 2004 2005
Gu-1 - - 5.1 512 514 16 - 293 298 300 -
Gu-2 - - 182 - - 19 229 230 224 - -
Gu-3 465 442 457 471 468 21 - - 215 - -
Gu-4 - - 23.0 - - 22 - - 30.7 - -
Shin-2 - - 26.5 - - 23 - - 348 - -
1 - - 33.0 - - 24 404  39.1 384 - -
2 - - 183 - - 25 378 372 - - -
3 - - 252 - - 26 - - 20.4 - -
4 - - 343 - - 29 435 - 40.8 - -
5 41.1 460 425 430 463 30 - 334 330 - -
6 - - 276 - - 34 - - 21.4 - -
7 - - 30.0 - - Gl 20.8 - 21.0 - -
8 - - 259 - - G4 - - 419 - -
9 - - 383 - - G5 178 180 177 175 174
10 470 466 466 404 406 G9 216 224 214 - -
12 - - 20.5 - - Gll 210 209 - 23 228
14 370 369 358 - -
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Fig. 9. Distribution pattern of outflowing temperature of thermal and cold groundwater at the Yuseong spa area.
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Fig. 10. Distribution and vertical section of water depth at the Yuseong spa area.
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