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A study on stfeam—groundwater exchange was performed using head and temperature data of
stream water, streambed, and groundwater. Groundwater level and temperature were obtained from
multi-depth monitoring wells in small-scale watershed. In the summer time, time series of temperatrue
data at streambed and groundwater were monitored for three months. In the winter time, we measured
the temperature gradient between stream water and streambed. The observed data showed three typical
types of temperature characteristics. First, the temperature of streambed was lower than that of stream
water; second, the temperature of streambed and stream water was simiilar; and last, the temperature of
streambed was higher than that of stream water. The interconnections between the stream and the
streambed were not homogeneously distributed due to weakly developed sediments and heterogeneous
bedrock exposed as bed of the stream. The temperature data may be used in formal solutions of the
inverse problems to estimate groundwater flow and hydraulic conductivity.
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Table 1. Coordinates of measurement sites and results of stream and streambed temperature
measurement using thermocouple thermometer

D N E Stream streambed _ Measuring Water
[deg.mmsss] [deg.mmsss] temperature [C] temperature [ C] depth [cm]  depth [cm]

Y01-01 36.39469 126.51513 44 4.5 49 1
Y01-02 36.39469 126.51513 4.5 34 24 1
Y02 36.39458 126.51500 44 44 19 1
Y03 36.39456 126.51502 4.1 2.7 24 1
Y04 36.39444 126.51487 38 34 14 1
Y05 36.38454 126.51105 5.6 7.0 50 3
Y06 36.38455 126.51107 5.8 48 41 3
Y07 36.38453 126.51096 5.6 4.7 37 3
YO8 36.38461 126.51125 56 8.0 66 4
Y09 36.38461 126.51138 5.6 7.0 50 6
Y10 36.38464 126.51144 5.4 2.9 39 1
Y1l 36.38468 126.51156 5.7 9.7 86 5

Y12 36.38472 126.51175 5.6 9.0 30 30
3

Y13 36.38487 126.51204 5.6 44 42
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Fig. 1. Temperature data at site A (a) and site C (b) for four months. (c) and (d) illustrates
the temperature data at site A and site C for three days.
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