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Altitudinal Water Quality Characteristics of Spring Water
in Halla Mountain Region

Jeung-Su Youn and Sang-Woon Park
Department of Oceanogrphy Cheju National University, Cheju-do 690-756. Korea

Abstracts

This study purposes to elucidate the characteristics of altitudinal water quality variation and the evolutional
processes of the spring water have been studied with the samples from 9 selected springs surrounding the Halla
mountain region.

Results of hydrogeochemical analyses in the 9 spring water show that Gwaneumsa is pollued with high
hydrogen concentration. The spring waters from Yungsil. Namguksunwon, Sungpanark, Oremok and Gwaneumsa
which springs situated lower than 1000m in altitude ara highly concentrated of the chloride, sulphate. nitrate
nitrogen and sodium, indicating that they are polluted by the pollution sources of the surrounding ground.

The concentration of bicarbonate, sulphate and hydrogen increase when the precipitaion increases and the
concentration of nitrate nitrogen. chloride and calcium decrease when the precipitaion increase. The magnesium.
sodium and electrical conductivity are nearly independent of the precipitation. Quality characteristics of spring
water through piper's trilinear diagrm except the Baegrogdam and Wiseorm spring water, the Halla mountain
region consists of groups of sodium or potassium type and bicarbonate type.
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Fig. 2 Location of spring water sampling site in the Halla mountain region.

(Note
H-4 : Yungsil,

H-1 : Baegrogdam, H-2 : Yongjingak,
H-5

H-3 . Yiseorm

Oremok, H-6 : Chunwangsa,

H-7 : Gwaneumsa, H-8 : Sungnealorm. H-9 : Namguksunwon).
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Table 1. Concentration of TDS, SEC, pH, Na®, K*, Mg®". ca’’, CI", SO¢". NOs"-N and HCO; in

spring water.

Element TDS(ppm) SEC(uS/cm) pH Na’(ppm)
Station Min Max Average Min Max Average Min Max_Average Min Max Average
Hl Baegrogdam B 3% B3 9 10 9.3 58 58 58 053 055 054
H2 Yongjingak 4 45 43 % % BI 74 76 75 205 211 208
H3 Wiseorm 41 41 410 19 20 197 61 63 62 198 201 200
Hallasar H4 Yungsil §3 56 544 41 45 432 Z.Z th 7.:_% 260 28 272
o HS Oremok 53 5 536 0 #4417 i S 75 268 320 29
TeBON  HE  Chunwangsa 2 55 534 39 44 412 69 T4 72 274 384 32
7 Gwaneumsa 57 79 664 48 8 638 87 101 93 400 508 446
H8 Sungpanark 51 5 540 37 46 423 71073 7.l 342 375 365
HY Namguksunwon 44 52 465 24 38 292 6o 7.1 6.7 1.78 220 204
Element K (ppm) Mg“" (opm) Ca‘"{ppm) Cl” (ppm)
Station Min Max Average Min Max Average Min  Max Average Min _Max Average
H1 Baegrogdam 011 015 013 025 028 02 025 027 02 129 133 131
H2 Yongjingak 070 080 075 044 047 045 051 055 053 359 368 363
H3 Wiseorm 025 028 027 055 060 058 047 049 048 277 279 278
Hallasan Hﬁ_t Yunegsil 045 089 064 037 133 087 1.2%& 243 203 118 ?.98 411
region H5 Oremok 017 104 056 070 094 08 113 16 134 232 531 413
Hb Chunwangsa 034 110 08 034 091 05 075 150 108 241 7.09 430
H7 Gwaneumsa 116 164 143 056 076 065 146 537 312 36 73R 520
H8 Sungpanark 043 148 1.07 012 052 036 004 162 098 1.97 461 328
H9 Namguksunwon 0.03 0.50 020 020 045 0.29 099 322 1.82 290 306 301
Element S04~ (ppm) NO;~-N{ppm) HCO3 (ppm)
Station Min Max Average  Min Max  Average Min Max  Average
Hl Baegrogdam 0.00 0.00 0.00 0.00 0.00 0.00 1.84 1.88 1.87
H2 Yongjingak 0.00 0.00 0.00 0.00 0.08 0.04 6.44 6.58 6.53
H3 Wiseorm 0.00 0.30 0.10 0.00 0.03 0.04 4.44 457 449
Hallasan H4 Yungsil 0.00 232 0.41 0.16 0.30 0.24 15.26 18.69 17.53
region H5 Oremok 0.00 0.00 0.00 011 0.19 0.14 14.47 21.32 18.11
S HeE Chunwangsa 0.00 1.60 0.41 0.00 0.32 0.08 0.41 18.16 11.81
H7 (Gwaneumsa 0.63 257 1.83 0.34 0.50 0.43 15.53 28.95 22.03
H8 Sungpanark 0.00 217 1.08 0.00 0.80 0.20 13.42 21.32 17.61
H9 Namguksunwon 0.0 2.46 0.39 0.05 0.13 0.08 5.79 18.16 11.82
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Fig. 3 Monthly variation of hydrogen concentration cause to precipitation.
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Fig. 4 Graph of total dissolved solids(TDS) versus potassium content.
(Note ; H-1 : Baegrogdam, H-2 : Yongjingak, H-3 : Yiseorm
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H-5 : Oremok,

H-6 : Chunwangsa,
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Fig. 6 Monthly variation of sulphate concentration cause to precipitation.
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(Note
H-4 : Yungsil,

H-1 : Baegrogdam, H-2 : Yongjingak,

H-5 :

H-3 : Yiseorm

Oremok, H-6 : Chunwangsa,

H-7 : Gwaneumsa, H-8 : Sungnealorm, H-9 : Namguksunwon).
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Fig. 9 Graph of total dissolved solids(TDS) versus bicarbonate content.

H-1 : Baegrogdam, H-2 : Yongjingak,
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Oremok, H-6 : Chunwangsa,
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Fig. 10 Trilinear diagram for representing analyses of Halla mountain region spring water quality.
(Note ; H-1 : Baegrogdam, H-2 : Yongjingak, H-3 : Yiseorm, H-4 : Yungsil,
H-5 : Oremok, H-6 : Chunwangsa, H-7 : Gwaneumsa,
H-8 : Sungnealorm, H-9 : Namguksunwon).
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