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A Time Variable Modeling Study of Vertical Temperature Profiles in the Okjung Lake. Park,
Ok -Ran* and Seok-Soon Park* (Department of Environment Science and Engineering
College of Engineering, Ewha Womans University)

A time variable modeling study was performed for seasonal variations of vertical
temperature profiles in the Okjung Lake located in upstream of the Sumjin River.
Based on the model structure of the US Army Corps of Engineer’'s CE-QUAL-W?2, the
lake was divided into 3 branches, 50 longitudinal segments and 49 vertical layers
and vertical profiles of water temperature and current velocity were simulated over
one year. The model results were calibrated and verified against vertical profiles of
water temperature measured every month from March 1998 to February 1999 at 5
different locations. The model results showed a good agreement with the field mea-
surements. The hydrologic balance during this period was validated by comparing
the simulated values of surface elevation level with the measured data. There was
some discrepancy in July data between the model results and the field measure-
ments. This could be attributed partially to the inadequacy of the model to the hig-
hly hydrodynamic nature of water body and partially to the lack of accuracy in local
atmospheric temperature data during summer monsoon period. The model results
have shown that there was no seasonal over-turn in most part of the Okjung Lake,
where water temperature maintained above 4°C over one year. In the upstream shal-
low area (depth <20 meter), however, temperature at surface layer fell below 4°C and
water was frozen such that slight over-turn would occur during winter period.
From this study, we concluded that the Okjung Lake is oligomictic. This conclusion
is significantly different from the general pattern that the lakes located from 20° to
40° latitude would be warm monomictic. From the examination of simulated current
velocity distribution, it was found that the upstream inflows would infiltrate into
mesolimnion of the lake during hydrodynamic summer monsoon periods due to the
thermal density of water.
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Fig. 1. The Okjung Lake and the Vertical Profile of Water Outfalls
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