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For the investigation of hydrochemical changes in hot spring waters from the Onyang hot spring area, we analyzed water chem-
istry of 24 hot spring waters in 2011 and 2016. The results showed that there is no significant change in temperature and prop-
erties of the hot spring waters. The relationship of 2016 between temperature and SiO, and F reveals a positive trend (>=0.60,
0.47), and the relationship between temperature and Ca, Mg, Cl, SO4, HCOj;, EC reveals a negative trend (r*=0.50, 0.11, 0.50,
0.63, 0.23, 0.51). The relationship between temperature and pH is a positive trend, while the one between temperature and DO is
a negative trend, indicating that the source is from deep groundwater. When plotted on Piper diagram, most of which are Na-
HCO; but several hot waters are classified as the Na(Ca)-HCOj3, indicating inflow of shallow groundwater was occurred.
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Fig. 1. Geological map of the Onyang hot spring area (after
KIGAM, 2012).

Table 1. The coordinate and depth of the wells at the Onyang hot spring area.

Well No. X ((IBVI ) Y (E;SVI ) D?g)h Well No. ()I(n) (Tn) Dz};t )h
2001 200115 364533 180 2016 200168 364522 275
2002 200106 364538 163 2017 200173 364510 303
2003 200051 364538 300 2018 200047 364538 300
2004 200153 364521 270 2021 200152 364512 200
2005 200150 364515 245 2022 200168 364518 270
2007 200112 364545 180 2023 200168 364516 303
2008 200119 364543 193 2025 200116 364538 300
2010 200130 364516 205 2029 200138 364520 300
2011 200135 364516 300 2031 200144 364518 280
2012 200051 364537 300 2035 200199 364501 270
2013 200138 364522 300 2036 200198 364504 270
2014 200140 364524 300 2037 200173 364506 303
2015 200145 364524 303
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ok 2011 237 2359] 4422 37.8~54.9°C (B 493
°CYg, 20169] 247l 24579] 22 38.1~54.6°C (B
493 °C)= 20113} 7},

215 pHE 20119 2370 23 47K7.78-9.07 84,

H 8.53)¢F 2016 2471 &9 A 3K(7.76~9.00 B, Hd
84AR)Y= FAKSE TS HRIth 2] &x9) pHe &54
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Table 2. Field measurements of the Onyang hot spring waters (2011).

7F Y55 Ca, Mg, Cl, HCO;, SO, =7} EoHA17]
Y 7oz sMEn. 234529 DOE 201192 1.18~6.04
mgL (Ed 343 mgL)s, 20164 0.1~5.72mg/L (Hd
248 mg/L)E Uehfo] 20163 DO7F o @7 e A

o2 yehdth D02l 7% 201130 2357¢] 4220] 4
TEFE Yol e AL Hol 20164 FEEA ¢tk
(Fig. 2¢).
2H%5ol ¢§ F2 MEe|

Si0, /32 TIEFEC] T3 E § Aok £ &
e ZERA &3] AFe] ANGEORE ARGEM duky

o7 2xpe] 2o gt 24 2479 Sio, &
2o 20119 35.9~70.8 mg/L (Hd 52.6 mg/L), 201613
S 390-584mgL (B 523mgLl)e =& 7S e
o] AHE]7 (@0 mg/l ool sidEth &340
20| FETTE SO, FHo| Tkl o] vEBAE
Holxd. 53] 20163 ABoME rP=0472] #AE Ko
ZTthFig. 3a).

Ne. Date ‘o pH (iSlem) ) (meL)
2001 05/03/11 48.4 8.47 332 121 4.10
2002 05/03/11 54.3 8.66 311 135 1.73
2003 05/03/11 46.1 8.14 357 152 5.44
2005 05/04/11 39.7 8.08 431 155 6.04
2007 05/04/11 50.6 8.61 347 139 1.32
2008 05/04/11 39.9 8.23 390 142 2.36
2010 05/04/11 51.7 8.54 307 167 4.14
2011 05/03/11 51.8 8.42 340 107 2.02
2012 05/03/11 49.8 8.32 346 135 4.99
2013 06/03/11 46.0 8.14 363 153 5.23
2014 06/03/11 47.0 8.23 353 171 4.55
2015 06/03/11 53.0 8.18 316 101 3.75
2017 06/03/11 47.0 9.07 308 78 3.35
2018 05/03/11 37.8 8.12 465 151 5.65
2021 05/04/11 51.4 8.64 349 114 1.18
2022 05/03/11 53.3 8.88 311 141 2.23
2023 05/03/11 54.9 9.01 311 105 2.25
2025 05/03/11 52.6 8.73 322 84 3.91
2029 05/03/11 52.0 8.98 309 103 2.82
2031 06/03/11 53.0 8.95 296 97 2.38
2035 06/03/11 54.5 9.07 324 101 2.12
2036 06/03/11 53.0 8.94 299 91 2.65
2037 06/03/11 459 7.78 577 187 4.68
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Table 3. Field measurements of the Onyang hot spring waters (2016).

No. Date iy pH (uSiom) (V) (mel)

2001 08/3/16 48.5 8.33 335 130 3.50

2002 08/3/16 48.5 8.39 327 161 0.99

2003 08/3/16 47.0 8.33 354 170 2.36

2004 08/3/16 54.0 8.83 337 127 1.50

2005 08/3/16 423 8.84 314 163 5.72

2007 08/3/16 50.8 8.38 383 190 1.67

2008 08/3/16 40.0 8.24 378 166 221

2010 08/3/16 51.8 8.55 314 194 5.10

2011 08/3/16 50.8 8.50 330 161 1.20

2012 08/3/16 449 8.44 339 198 5.60

2013 08/3/16 46.1 8.10 359 178 2.60

2014 08/3/16 47.0 7.76 364 166 4.34

2015 08/3/16 53.1 8.39 349 152 1.66

2016 09/21/16 53.0 8.45 309 122 1.85

2017 08/3/16 46.8 8.00 384 179 3.28

2018 08/3/16 38.1 7.9.0 460 173 0.78

2021 08/3/16 49.0 8.45 355 185 1.51

2022 08/3/16 53.8 8.93 313 127 0.10

2023 08/3/16 54.6 8.92 302 130 0.10

2025 08/3/16 51.3 8.62 316 171 0.35

2029 08/3/16 52.0 8.85 317 152 1.62

2035 08/3/16 54.0 9.00 295 157 1.70

2036 08/3/16 53.2 8.55 302 155 5.52

2037 08/3/16 52.5 8.90 305 157 4.15

Folee] 7192 HA(Caky)dl §3l9h 227 S %) dolesl J19e sdekel B EE Ak

OH & H|gtsle] F= §EA] &€ th(Hem, 1992). Lee Ko 1%7}3:?_TE1 frel, ASUe] 493} dslEe] &%
et al. (1997)= Adkre] AEAwrt S/ & 94 o freoZ gk A8sl, s B AxF £ Tl
o] AoABR FEENE HEE B4 o] 57t Atk Cl F=E 20119 24.0~51.4 mg/L (H 32.5mg/L),

AT

s IR s s R B
We =045, 20169L rP=0.60S Ho] mj$
£ ®oZTHFig. 3b).

Mg, Ca o2& B 5

A= 2011
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et ARE ArE STk
IS Btk Ca ¥ Mg °o]2 257 2295 &3x
7} Zadhe 570] lom Sejvet 39| A9 AL
M 2~20mg/ll =R oL}, 0] Bre FoAM= &
o= 7 o] UthHamm et al, 2007). 201143} 2016
| 2359 Ca Z}7} 233~66.7mg/L (B 11.9
mg/L), 22.67~32.5mg/L (Hd 9.0 mg/L)°|aL 59| &
<= &o] HlElE BRtkFig 4a). 2352 Mgol o
2 20119 0.03~159mg/l. (B 1.64mgl), 2016
0.05~4.12mg/L (B 0.78 mg/L)%lH] Cad} vFAE &
A F23 29 HlEE BofFErh(Fig. 4b).

-
o 1T

2016 d9= 24.3~459mg/l (B 3120 mg/L)E HATh
F23 Cl e 29 AARAIR>0.63, 0.50)5 22tk
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