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Abstract

According to previous studies, the increased air temperature can lead to change of thermal
stratification structure of lakes and reservoirs. The changed thermal stratification may result in
alteration of materials and energy flow. The objective of this study was to predict the effect of
climate change on the water temperature and stratification structure of Daecheong Reservoir,
located in Geum River basin of Korea, using a three-dimensional(3D) hydrodynamic
model(ELCOM). A long-term(100 years) weather data set provided by the National Institute of
Meteorological Research(NIMR) was used for forcing the 3D model. The model was applied to
two different hydrological conditions, dry year(2001) and normal year(2004). It means that the
effect of air temperature increase was only considered. Simulation results showed that the surface
water temperature of the reservoir tend to increase in the future, and the establishment of thermal
stratification can occur earlier and prolonged longer. As a result of heat flux analysis, the
evaporative heat loss can increase in the future than now and before. However, the convective
heat loss and net long wave radiation from water surface decreased due to increased air
temperature.
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Figure 1. Layout of Daecheong Reservoir and location of the monitoring station
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Table 1. Model parameters
Parameters Variable Unit Default
Horizontal eddy diffusivity Dx m’/s 1
Bottom drag coefficient Co - 0.005
Extinction coefficient for NIR(700-2000nm) ANIR /m 1
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Extinction coefficient for UVA(320-400nm) Auva /m 1
Extinction coefficient for UVB(300-320nm) huvs /m 2.5
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Table 2. Comparison of observed and simulated water
temperatures in 2001 and 2004(unit: °C)

2001 2004
Average 1.80 1.41
Standard deviation 0.38 0.44
AME i
Maximum value 2.49 229
Minimum value 0.84 0.88
Average 2.19 1.73
Standard deviation 0.50 0.68
RMSE -
Maximum value 2.89 3.29
Minimum value 0.93 1.00
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Figure 3. Comparison of simulated(line) and observed(symbol) water temperature profile in 2001
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Figure 9. Forecasted vertical water temperature profiles assuming normal year condition
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Figure 10. Estimated heat fluxes in the future based on the dry year condition
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Figure 11. Estimated heat fluxes in the future based on the normal year condition
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Figure 13. The magnitudes of heat flux changes between 2004 and 2100 based on the normal year condition
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