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Temporal and Spatial Variation of Stable Isotopic Compositions of Surface
Water and Ground Water in a Small Catchment, Muju, Korea

Weon-Shik Han!, Nam-Chil Woo'#*, Kwang-Sik Lee* and Ki-Churl Lee®

!Deparment of Earth System Sciences, Yonsei University, Seoul 120-749, Korea
2Korea Basic Science Institute, Daejeon 305-333, Korea
Korea Agricultural & Rural Infrastructure Corporation, Kyunggi 426-170, Korea

The purpose of this study is to identify the temporal and spatial variation of stable isotopic compositions of sur-
face waters and shallow ground waters at a local watershed(100 km?) near the Muju area. For oxygen and hydro-
gen isotope analysis, water samples were collected from 19-22 sites during August, October 2001, through April
2002. Seasonal variation in the isotopic compositions of surface waters was clearly shown. However, the degree of
such isotopic variation was highly attenuated in shallow ground waters because of mixing with preexisting ground
waters. Isotope values of surface waters and ground waters were very similar in each season, indicating that precipi-
tation/ground water/surface water interactions were very active and continuous in the watershed. Stable isotopic
ratios of surface waters in the study area were lighter than those of the downstream reach of Geum River on south,
indicating “latitude effect”. Both “altitude effect” and “amount effect” were also shown in the stable isotopic ratios
of surface waters in the study area as well as seasonal variation of stable isotopes.

Key words : Stable isotopes, Temporal and spatial variation, Surface- and groundwater relations, Latitude-altitude-
amount effects, Muju
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Table 1. Oxygen and hydrogen isotopic composition of surface water and ground water.

Si August 2001 October 2001 April 2002 Altitude
e 380%e) *H(%o) Temp.°C) 8"O(%e) 8H(%o) Temp.°C) 8“0%o) &H(%o) Temp.(°C) (m)
SW1 101 69 177 95 67 12.9 95 -67 13.6 590
SW2 9.8 67 19.9 92 -68 14.5 92 -63 14.9 370
SW3 98 13 20.5 94 -66 15.3 - - - 410
SW4 9.4 -67 234 9.0 -67 15.6 - - - 310
SW5 94 -67 254 -8.8 62 16.0 8.3 -58 14.4 300
SW6 95 -68 22.9 8.9 -61 15.5 - - - 330
SW7 93 -66 25.1 9.0 67 17.6 8.4 -57 157 275
SW8 -102 70 212 9.7 -69 13.3 93 -63 13.2 420
SW9 9.7 71 27.1 9.0 -68 19.2 -8.1 -58 14.4 270
SW10 938 =70 229 93 -64 13.8 - - - 270
SW11 - - - 8.6 -64 13.1 - - - 225
SW12 98 75 19.5 9.0 -66 14.8 - - - 350
SWI13 96 72 26.4 8.9 -69 182 - - - 850
SW14 -10.0 -69 17.7 93 -66 11.6 94 -65 152 580
SW15 96 -68 20.1 94 -66 11.6 - - - 440
SW16 95 -69 16.8 9.1 -66 13.0 8.3 -58 17.0 325
SW17 92 -63 262 -89 62 14.3 8.0 -55 20.1 260
SW18 94 -68 263 8.7 66 14.7 - - - 275
SW19 92 67 28.0 8.8 -60 14.9 - - - 250
SW20 9.8 -69 274 8.9 -65 13.2 - - - 245
SW21 9.1 -66 31.1 -8.7 62 14.6 8.0 -56 20.5 205
SW22 92 -68 295 -8.6 -64 12.4 8.0 -54 20.0 195
Max. 91 63.0 31.1 86 260 192 8.0 -54 205 850
Min. -10.2 -75.0 16.8 9.7 -69 11.6 95 -67 13.2 195
Aver. 9.6 -68.7 23.6 9.0 -65 14.6 8.5 -59 16.3 352
Std. 03 26 4.1 0.3 2.7 2.0 0.6 4.0 27 154
GW1 94 =70 12.7 92 65 139 8.9 -60 135 400
GW2 92 -62 17.9 9.1 -66 16.8 9.0 -65 16.3 330
GW3 -8.8 -68 13.8 92 -68 14.5 9.2 -65 13.8 320
GW4 9.1 63 13.8 9.0 67 14.6 92 -69 14.5 320
GW5 8.8 -64 18.8 -8.8 -64 16.0 9.0 -63 15.6 320
GW6 9.0 -59 13.6 92 -70 14.0 9.0 -66 13.2 280
GW7 9.7 -68 13.5 94 71 15.7 8.8 -62 12.9 275
GW8 99 70 14.2 96 73 15.1 8.6 -58 11.5 285
GW9 -10.0 70 19.6 9.9 =70 15.5 -8.9 -59 12.7 385
GW10 98 -70 17.0 92 67 15.0 8.8 -62 14.7 230
GW11 9.0 -66 18.2 94 69 12.4 86 -63 13.8 325
GWI12 97 -67 17.0 9.0 -61 12.4 8.8 64 12.7 320
GW13 9.8 73 17.3 95 73 15.4 -8.3 -61 11.9 275
GW14 98 =70 16.3 95 -68 13.6 -85 -60 12.6 250
GW15 9.7 -66 15.1 95 -66 13.3 9.0 -64 12.6 255
GW16 9.2 -74 153 98 73 12.8 -8.3 -59 15.1 250
GW17 9.8 -68 18.6 92 -63 16.2 -84 -61 12.2 230
GW18 9.1 67 18.5 92 71 12.7 9.2 -65 14.6 240
GW19 9.1 62 15.8 9.1 -66 13.0 92 -61 14.4 190
Max. 88 59 196 838 61 168 83 58 163 400
Min. -10.0 74 12.7 99 73 12.4 92 -69 11.5 190
Aver. 94 -67 16.2 93 -68 14.4 88 -63 13.6 289

Std. 04 39 2.1 0.3 3.5 1.4 0.3 2.9 1.3 54
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Table 2. Correlation coefficients and their significance for isotopic ratios, elevation, and temperature.

August 2001 October 2001 April 2002

3'%0 &H Elevation Temp. 30 &%H Elevation Temp. 8'%0 &H Elevation Temp.
380  1.000 0612 -0.745 0.689 1.000 0.588 -0.788 0.324 1.000 0.944 -0.699 0.609
Correlation ~ &°H 1.000  -0.300 -0.421 1.000 -0421 0.027 1.000 -0.740 0.570
coefficient Elevation 1.000 -0.820 1.000 -0.415 1.000 -0.376
Surface Temp. 1.000 1.000 1.000
water %0 0.002 0000 0.000 0.003 0.000 0.082 0.000 0.012 0.031
Sig. &H 0.099 0.032 0.032 0455 0.007 0.043
(1-tailed) Elevation 0.000 0.034 0.142

Temp.
%0  1.000 0.537 0.150 -0.085 1.000 0.676 -0.033 0.098 1.000 0.690 -0.173 -0.426
Correlation ~ 8°H 1.000 0.008 -0.062 1.000 0.110 0.044 1.000 -0.197 -0.378
coefficient Elevation 1.000 -0.058 1.000 0.191 1.000 0.047
Ground Temp. 1.000 1.000 1.000
water 5'%0 0.009 0270 0364 0.001 0439 0344 0.001 0.246 0.039
Sig. &H 0.487  0.400 0327 0.429 0217 0.051
(l-tailed) Ejevation 0.406 0.216 0.427

Temp.
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