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A Modeling Study of Lake Thermal Dynamics and Turbid Current for an Impact Prediction of
Dam Reconstruction

Jeong, Seon-A - Park, Seok-Soon '

Department of Environment Science and Engineering, College of Engineering, Ewha Womans University

ABSTRACT : This paper presents a modeling study of thermal dynamics and turbid current in the Obong Lake, Kangreung. The lake formed
by the artificial dam in 1983 for agricultural water supply, is currently under consideration of reconstruction in order to expand the volume
of reservoir for water supply and flood control in downstream area. The US Army Corps of Engineers' CE-QUAL-W2, a two-dimensional
laterally averaged hydrodynamic and water quality model, was applied to the lake after reconstruction as well as the present lake. The
model calibration and verification were conducted against surface water levels and temperature of the lake measured during the years of 2001
and 2003. The model results showed a good agreement with field measurements both in calibration and verification. Utilizing the validated
model, an impact of dam reconstruction on vertical temperature and hydrodynamics were predicted. The model results showed that steep
temperature gradient between epilimnion and hypolimnion would be formed during summer, along with extension of cold deep water afer recon-
struction. During winter and spring seasons, however, the vertical temperature profiles was predicted to be quite similar both before and after
reconstruction. This results indicated that thermal stratification would become stronger during summer and stay longer after dam reconstruc-
tion. From the cxamination of predicted water movements, it was noticed that the upstream turbid current would infiltrate into the interface between
metalimnion and hypolimnion and then suspended solids would slowly settle down to the bottom before reconstruction. After reconstruc-
tion, however, it was shown that the upstream turbid current would stay longer in metalimnion with similar density due to strong stratifi-
cation. The model also predicted that dam reconstruction would make suspended solids near the dam location significantly decrease.

Key Words : Thermal Dynamics, Turbid Curvent, Lake Stratification, Seasonal Turnover, Dam Reconstruction, Vertical Temperature Profile,
CE-QUAL-W2, Water Quality Model
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Fig. 1. Location of study area and the sampling sites.
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Table 1. Comparison of morphological features of Obong Lake

before and after reconstruction
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