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Abstract

The Youngsan Lake was constructed to supply agricultural water to the extensive rice fields in the basin of the lake in 1981.
Hypoxia has often developed in the bottom water of the lake during the warm season although the water depth is relatively
shallow (< 16 m). We investigated the spatial and temporal variations of dissolved oxygen (DO) and physical properties such
as water temperature, salinity and turbidity to elucidate the effects of change in physical properties on DO dynamics in the
lake. Vertical profiles of DO, temperature, salinity, and water density were also explored to verify the development of
stratification in relation to DO variation in the water column. Hypoxia (DO < 2 mg L) was not observed in the upper regions
whereas hypoxia was detected in the lower regions during the warm season. Thermocline generally developed in the lower
regions during the warm season unlike the previous studies in which no thermocline was observed. However, water column
was well mixed when freshwater water was discharged from the reservoir through the sluice gate of the dike. DO
concentrations also decreased when halocline or pycnocline developed during the dry season suggesting that the vertical
stratification of water column affects DO dynamics although the water depth is shallow in the Youngsan lake.
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Fig. 1. Sampling stations along the channel of the Youngsan Lake.
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Fig. 2. Hydrological properties including daily and monthly totals of precipitation, daily means of wind speed recorded in

sampling date (A), daily and monthly totals of freshwater discharge through the sluice gates of embankment (B).
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Fig. 3. Temporal and spatial distributions of DO concentrations
at the depth 0.5m from surface (A) and bottom (B)
respectively and the difference of temperature (C),
salinity (D) and water density (E) between the
surface and bottom water.
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Table 1. Correlation coefficients (r) of dissolved oxygen (DO, mg L) to the physical parameters in the surface and bottom

water. Coefficients less than 0.35 were omitted and denoted by

w__»

Layer Station T(C) AT (7)) S (psu) AS (psu) Ap 4 Turbidity Wind s_peed
(kg m)  (NTUs) (ms")
1 0.82" - 0.58 0.88" 082" - -
2 085" - 0.52 0.71" - -0.52" -
Surface 3 087" -0.44 0.43 0.69" - - -
4 095" - 0.59° - - - 0.36
5 093" -0.60" 0.61° 0.55" - -0.44 0.36
| 20.85" - 082" 088" 087" - -
2 -0.89" - 0.81" 0.75" - -0.60" -
Bottom 3 0.69™ -0.37 0.42 - -0.35 0.46 0.38
4 -0.82" -0.39 - - - - 0.49
5 0.84" - - - - 042 -
T, water temperature; AT, AS, A p, temperature, salinity and density difference between the surface and bottom water
"0.05<P<0.1; “"P<0.05
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Fig. 4. Vertical distributions of water density gradient at the interval of 1 m water depth and DO concentrations over the

sampling period at Stations 3, 4, and 5.
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density denoted by symbol “ 0.
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