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Oxygen and Hydrogen Isotopic Compositions of Stream Waters in the Han

River Basin

Kim-Kyu Han*, Lee-Sae Hee
Department of Science Education, Ewha Womans University, Seoul 120-750 Korea

Oxygen and hydrogen isotopic compositions of stream water in the Han river basin are expressed by the equa-
tion of 8D=6.68'80-7.4, which is not satisfy the meteoric water line (8D=88'%0+10). It might be depended on the
local climatic condition and the evaporation effect in the Han river basin. The 8'%0 and 8D values of stream water
in the Han river basin range from -8.2 to —10% (avg. —9.1%) and —60 to —96% (avg. —69 %), respectively. The
stream water from the South Han river (8'%0= —8.9~ —10%, avg. —9.3 % D= —66~ —96 %, avg. —69 %) is slightly
more depleted in 180 and D than those of North Han river (”oo'SO= 8.4~ —9.7 %o, avg. —9.2 %o, 8D= —64~ —95 %o, avg.
—69%0). Tt reflects more altitude effect than the effect of latitude and inflow of the '®O enriched SO,* and HCO;~
from the carbonate rock and sulfide minerals in the Taebagsan and Hwanggangri mineralized zone. The Main
stream water of the Han river having 8D= —60~-76% (avg. ~68%) and %"'%0= —8.2~ —10% (avg. 9.0%) is
enriched in '%0 compared to the South and North Han river waters, which is caused by the evaporation effect.
Binary simple mixing ratio of the Main Han river water between South and North Han river waters was obtained to
be 6 : 4 by the isotopic data, suggesting a strong influence of South Han river water to the Main Han river water.

Key words : oxygen and hydrogen isotopic compositions, stream water, Han river basin, altitude effect, evaporation
effect.
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Fig. 1. Sample location map of stream waters in the Han river basin, Korea.
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Table 1. Oxygen and hydrogen isotopic compositions of stream waters from the Han river basin.

D%o 80%, d-parame- Ca**  HCO; Ca+Mg?? 50,2  Altitude
(V-SMOW) (V-SMOW)  ter (mgl) (mg/l) (mg/lL) (mgL) (m)

Sample No. Location

South Han river

SHR-1 Yongwol(Dong River)  -67.5 -9.1 53 30.2 54.7 34.8 17.9 200
SHR-2 Pyungchang River -66.4 9.1 6.4 171 86.9 19.9 34 140
SHR-3 Sunchang -69.1 -9.4 6.1 264 80.5 313 33 60-80
SHR-4 Jungsan -66.9 9.1 59 240 78.6 284 16.0 60-80
SHR-5 Moonmak -66.0 9.0 6.0 213 73.2 253 14.0 60-80
SHR-6 Hungho -69.4 94 5.8 26.2 84.0 31.1 53 60-80
SHR-7 Yoju -70.8 9.5 5.2 26.8 884 320 154 40

SHR-8 Gaegun -70.6 -9.5 54 257 820 30.6 15.2 40

SHR-9 Yangpyoung =727 -10.0 7.3 26.0 85.9 31.1 163 0-20
SHR-10 Shinwonri -69.5 9.3 49 24.8 67.6 29.7 15.9 0-20
SHR-i1 Yangsuri 2 -95.6 -9.7 -18.0 8.9 331 10.8 6.2 0-20
SHR-12 Sinwonyok -71.0 -9.3 34 215 83.5 25.9 14.8 40

SHR-13 Yangsuri 1 -69.6 -8.9 1.6 22.8 71.5 276 16.6 40

average -69.1 -9.3 53 23.1 753 27.6 12.6

North Han river

NHR-1 Chugok -68.7 -9.2 4.9 52 17.1 6.1 3.8 200
NHR-2 Soyang -71.1 9.4 4.1 49 18.3 5.8 3.6 180

NHR-3 Hwacheon 2 -91.8 9.1 -19.0 12.2 50.5 154 59 120

NHR-4 Hwacheon 1 -70.9 -89 0.3 10.9 425 134 54 0-20
NHR-5 Chuncheon -70.1 9.3 43 10.6 415 13.1 5.2 60

NHR-6 Yiam -69.7 9.3 47 1.0 37.3 1.0 5.0 40

NHR-7 Gangchon -68.6 9.2 5.0 8.6 320 10.5 47 20

NHR-8 Gapyoung -64.4 -8.4 2.8 -0.2 33.0 -0.4 49 0-20
NHR-9 Chongpyoung -69.7 -9.3 4.7 8.7 373 10.5 49 60

NHR-10  Daesungri -70.9 9.4 43 8.7 332 10.6 49 0-20
NHR-11 Sambongri -95.4 9.7 -17.8 9.2 344 11.1 54 0-20
average -69.3 -9.2 44 6.6 35.5 8.1 5.0

HR-1 Paldang(Dasan)[ -66.5 9.1 6.3 193 68.8 233 13.1 0-20
HR-2 Paldang 2 -75.7 -104 7.5 19.0 65.4 229 12.3 0-20
HR-3 Paldang 3 -70.0 9.2 3.6 174 57.6 21.0 11.2 0-20
HR-4 Duckso 1 -62.5 -84 47 173 60.5 20.8 11.4 0-20
HR-5 Duckso 2 -65.0 -8.7 4.6 18.3 59.8 22.0 11.9 0-20
HR-6 Guri 1 -68.4 9.3 6.0 222 723 27.1 232 0-20
HR-7 Guri 2 -68.1 -9.2 5.5 19.4 62.0 23.6 15.0 0-20
HR-8 Chonho bridge -68.3 9.3 6.1 17.0 59.6 20.7 10.8 0-20
HR-9 Jamshil bridge -70.2 -8.9 1.0 16.4 56.1 19.7 10.3 0-20
HR-10 Yondong bridge -69.7 9.3 4.7 19.6 75.2 23.6 13.9 0-20
HR-11 Hannam bridge -68.7 9.0 33 17.3 61.0 20.7 11.2 0-20
HR-12 Dongjak bridge -69.7 9.1 3.1 17.5 66.4 21.1 12.3 0-20
HR-13 Yanghwa bridge 717 -8.9 -0.5 16.7 68.8 20.4 13.0 0-20
HR-14 Sungsan bridge -69.2 -9.0 2.8 18.8 64.0 22.8 13.5 0-20
HR-15 Sinhangju bridge -71.5 -9.0 0.5 19.1 75.2 230 15.5 0-20
HR-16 Gochon -60.4 -8.2 52 18.2 77.1 213 16.9 0-20
HR-17 Punggok -70.3 9.0 1.7 19.2 68.9 23.6 17.4 0-20
HR-18 Gamamri -61.3 -8.3 5.1 29.0 74.2 92.6 173.2 0-20
HR-19 Nusanri -69.4 -8.2 -3.8 353 73.7 118.8 225.7 0-20-
HR-20 Hasungmyon =727 -9.0 -0.7 374 68.9 112.6 208.2 0-20
average -68.5 9.0 4.7 21.1 67.3 373 47.3

Data of the ion concentrations from Kim and Shim(2001)



W S BAY skEge) A,

O South Han river
A North Han river
~+ Main Han river

-65

-60

-65

8D(%)V-SMOW

T T
-1 -10 9 -8
8"0(%,)V-SMOW

Fig. 2. Plot of 8D versus §'%0 values of the stream waters
in the Han river basin. GMWL means the global meteoric
water line by Craig (1961). Dotted line, 8D=6.65'30-7.4,
shows the result of this study.
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Fig. 3. Distribution of oxygen and hydrogen isotopic
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Han river. (M : main Han river)
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