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Abstract

This paper aims to understand the effects of a turbidity flow intrusion on eutrophication in
Daecheong Dam Reservoir. CE-QUAL-W?2, a two-dimensional hydrodynamic and water
quality model, is applied. The elevation of the reservoir water surface is used to validate the
hydrodynamic model parameters and maximum fluctuations in the water surface elevations
reaches about 1 m in the reservoir. During the heavy storm season, July, the thermocline
submerged to less than 30 m below the surface. The thickness of the thermocline also reduced
to 10 to 15 m. While the average TSS in June, the beginning of the monsoon was still low but it
peaked in July due to heavy rainfall. Vertical profiles of the TSS regime in July indicated higher
concentration in upper water layers and then the regime moves gradually downward in
accordance with the time lapse. Due to the dam spillway opening, high concentrations of TSS
attributed to storm turbidity ascended to the upper water layer by following the upward current
movement and then, the regime precipitated to a layer below 30 to 40 m after September
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Figure 1. Study area of Daecheong Dam Reservoir and its
watershed with major tributaries
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Figure 2. Variations of water quality factors from 2001 to 2005
in the Daecheong Reservoir
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Figure 3. Branch inflow constituent concentration
Table 1. Trend line equation of inflow constituent concentration and R? values
Equation R? Equation R?
SS(Q < 150m3/d) y = 2.4128x0.1915 0.135 TN y = 0.001x+1.7995 0.063
SS(Q >150m3/d) y = 0.0105x12404 0.189 Chl-a y = 10.827x01278 0.053
PO4P y = 3E-05x+0.002 0.261 LDOC y = 0.2692x01704 0.142
DO y = -0.3404x+15.011 0.439 RDOC y = 0.8482x0.0959 0.052
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*Q, = observations, Q; = simulations,
N = total number of observations
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Figure 4. Calculated and Observed water surface elevations
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Table 2. Evaluation of model performance during model calibration stage (RMSE) - 2003
v site 26. Mar 21. May 13. Aug 23. Sep 5. Nov
Chla 4.5288 5.8130 4.7925 1.7918 1.0372
TP 0.0052 0.0033 0.0131 0.0021 0.0043
TSS 2 Al 0.4237 2.8181 13.9847 6.4808 2.1268
DO 1.7372 3.6379 2.8409 1.9946 1.3992
Temp 2.1523 4.4397 2.1733 0.8413 4.9633
Chla 18.2626 3.0115 25213 6.8905 4.2634
TP 0.0127 0.0079 0.0095 0.0019 0.0011
TSS F a2 2.5523 3.5346 6.9452 29.2271 4.9101
DO 3.0399 4.2252 3.1211 2.7600 0.5209
Temp 1.3041 3.9315 1.8842 1.0118 2.9656
Chla 2.2233 1.5447 3.0080 1.4719 0.6137
TP 0.0037 0.0007 0.0102 0.0048 0.0062
TSS o 3.2460 1.2043 8.2180 15.6073 7.9677
DO 1.2993 1.6688 4.7228 2.7936 24116
Temp 0.4367 1.9698 1.7960 4.3000 4.4838
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Table 3. Evaluation of model performance during model verification stage (RMSE) - 2005

AR site 26. Mar 21. May 13. Aug 23. Sep 5. Nov
Chla 1.1599 0.9177 5.0384 16.4148 3.1456
TP 0.0102 0.0149 0.0172 0.0291 0.0306
TSS 2 A 2.1236 0.5704 0.7992 4.3530 1.2437
DO 1.0086 3.9263 1.3624 4.0889 0.9223
Temp 3.3490 1.6087 2.5063 0.8398 0.7617
Chla 12.0382 3.7030 11.9265 22.6954 23.0817
TP 0.0195 0.0155 0.0250 0.0539 0.0232
TSS = A 0.7158 1.2626 3.7946 7.3524 2.4802
DO 1.7463 3.7803 2.3577 11.3194 1.1419
Temp 0.8510 2.5205 1.3140 1.9058 2.0067
Chla 4.9362 24721 3.7623 1.4621 6.0416
TP 0.0070 0.0036 0.0046 0.0064 0.0125
TSS 2 5.5388 3.9203 1.0934 2.8938 10.7866
DO 14573 4.3030 5.3035 4.7453 1.3940
Temp 0.8694 0.6270 1.0717 1.6229 3.2463
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Figure 5. Spatial distribution of TSS and TP concentrations averaged for eight days from 11-17th July 2003 for which the
discharge Gates were opened actively whereas passive dam gate operations were done in 2005
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Figure 6. Effect of turbidity regime discharge on the spatial distribution of TSS and TP concentrations in the reservoir after

seven days from the gate opening date
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