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Hydrogeochemical Characteristics of Spring |
Water in Halla Mountain Region, Cheju Island

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

Abstract: The purpose of this study is to elucidate the characteristic of this study is of altitudinal variation of water quality for
nine representative springs in the Halla mountain region. The evolutional processes of the spring water also have been studied.
Results of hydrogeochemical analyses show that Gwaneumsa spring is very high in pH. The spring waters from Yungsil,
Namguksunwon, Sungpanark, Oremok and Gwaneumsa which springs situated lower than 1000m in altitude are relatively high
concentrations in chloride, sulphate, nitrate nitrogen and sodium ions, indicating that they are affected by swrounding pollution
sources.

The concentrations of bicarbonate, sulphate and hydrogen ions in spring waters increase when the precipitation increases,
whereas the concentrations of nitrate nitrogen, chloride and calcium ions decrease with increasing amounts of precipitation. The
magnesium, sodium and electrical conductivity are nearly independent of the precipitation. The spring waters in the Halla
mountain region belong to the groups of sodium or potassium type and bicarbonate type, except the Baegrogdam and Wiseorm
spring water.

Key words: Halla mountain region, spring water, altitudinal water quality, Cheju Island
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Fig, 1. Monthly variation of precipitaion from May, 1994 to May, 1996,
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Table 1, TDS, EC and pH values and concentrations of Nat, K, Mg2+, ca*t, a,
the spring water.

SO#7, NO;™-N and HCO,” in

Element TDS(ppm) EC(uS/em) pH Na*(ppm)

Sample No, _ Min  Max Average | Min  Max Average | Min  Max Average| Min  Max Avg,
H1 | Baegrogdam 35 36 353 9 10 93 58 58 58 053 055 054

H2 | Yongjingak 44 45 443 25 27 257 74 76 75 205 211 208

H3 | Wiseorm 41 41 410 19 20 197 6.1 63 62 198 201 200

Halla-san | H4 | Yungsil 53 56 544 41 45 432 72 78 73 260 28 272
regioh H5 | Oremok 53 56 536 40 4 M7 74 77 75 268 320 298
HE | Chunwangsa 52 55 534 39 4 412 6.9 74 72 274 384 321

H7 | Gwaneumsa 57 79 664 48 85 638 87 101 93 400 508 446

H8 | Sungpanark 51 5 540 37 46 423 7.1 73 71 342 375 365

H9 | Namguksunwon | 44 52 465 24 38 292 6.5 71 6.7 178 220 204

Element K*(ppm) Mg”* (opm) Ca?* (ppm) CI™(ppm)
Sample No, Mn  Max Average| Min  Max Average| Min Max Average| Min  Max  Avg,
H1 | Baegrogdam 011 015 013 026 028 026 025 027 026 129 133 13t
K H2 | Yongjingak 070 080 075 044 047 045 051 055 053 359 368 363
H3 | Wiseom 025 028 027 055 060 058 047 048 048 277 279 278
Halla-san H4 | Yungsil 045 089 064 037 133 087 128 243 203 118 598 411
region H5 | Oremok 017 104 056 070 094 083 113 165 134 232 531 413

HB | Chunwangsa 034 110 083 034 091 059 075 150 108 241 709 430
H7 | Gwaneumsa 116 164 143 056 076 065 146 537 312 365 732 520
H8 | Sungpanark 043 148 107 012 052 036 004 162 098 197 461 328
H9 | Namguksunwon § 003 050 020 020 045 029 099 322 182 290 306 301

Element SO (ppm) NO;™—N(ppm) HCO; ™ (ppm)

Sam;ﬁle No, Min Max  Average Min Max  Average Min Max Avg.
H1 | Baegrogdam 0,00 0.00 0.00 0.00 000 0.00 184 188 187

H2 | Yongjingak 000 000 000 0.00 008 004 644 6,58 653

H3 | Wiseorm 000 030 010 000 0.09 0.04 444 457 449

Halla-san H4 | Yungsi 0.00 232 0.41 016 0.30 0.24 1526 18.69 1763
region H5 | Oremok 0.00 000 0.00 0.1 0.1¢ 014 14 47 2132 1811
H6 | Chunwangsa 0,00 160 041 0.00 032 0,08 041 18,16 1181

H7 | Gwaneumsa 063 257 183 034 050 043 15,53 2895 2203

HB8 | Sungpanark 000 217 108 000 080 020 13.42 2132 17 61

HI9 | Namguksunwon 000 246 039 0.05 013 0.08 579 18,16 11.82
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Fig. 3. The variation of pH of spring waters with respect to monthly precipitation.
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Fig, 5, The variatioin of chloride ion concentration in spring water with respect to monthly precipitation,
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