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Abstract

The objective of study was to determine an optimal location of a float-type curtain weir in Daecheong Reservoir and to assess
its effectiveness for the control of algal blooms in the reservoir. CE-QUAL-W2, a laterally averaged two-dimensional
hydrodynamic and eutrophication model, was modified to accommodate vertical displacement of the weir according to water
surface fluctuation and applied to simulate the reservoir hydrodynamics and water quality changes for the reservoir. The model
calibrated in a previous study was updated and validated for different hydrological conditions representing drought year
(2008) and normal year (2006) for the study, and adequately simulated the temporal and spatial variations of water
temperature, nutrients and algal (Chl-a) concentrations. The effectiveness of curtain weir on the control of algal bloom was
evaluated by applying the validated model to 2001 and 2006 assuming 9 scenarios for different installation locations. The
reduction rates of algal concentration were placed in the range of 11.2~40.3% and 20.3~56.7% for 2001 and 2006,
respectively. Although, the performance of curtain weir was slightly varied for different locations and different hydrological
years, overall, the performance was improved as the weir was installed further downstream.
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Fig. 1. Layout of Daecheong Reservoir, locations of monitoring stations (a), segmentation for simulations (b), and drawing

information (c).

Table 1. Hydrologica conditions of Daecheong Reservoir in 2001, 2006 and 2008

Precipitation (mm) Average inflow (m®/sec) Water level (EL. m)
Year \ Factors T - - -
Annual Flood season Annual Flood season Max Min Difference
2001 794.6 500.6 34.6 52.1 68.1 62.8 53 m
2006 1,235.9 868.3 86.7 204.1 75.2 64.1 111 m
2008 782.4 565.5 34.8 67.8 72.6 64.5 81lm

“Flood season: June~September
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Table 2. Smulation scenarios for the evaluation of curtain weir installation

Scenarios\ Curtain Curtain Curtain Curtain Curtain Curtain Curtain Curtain
Curtain weir weir 1 weir 2 weir 3 weir 4 weir 5 weir 6 weir 7 weir 8
S1 X X X X X X X X
S-2 O X X X X x X X
S3 O @) X X X X X X
S4 (@] X (@] X X X x X
S5 (@] X X @] X X X X
S6 O X 3 X @) X X X
S-7 O X X 3 X @] X X
S8 (@) X X X X x @) X
S-9 O X X X X x X @)

80 80
= Observed (@) ¢ Observed (b)
—— Simulated —— Simulated

Elevation (m)

R?=0.9945; AME=0.0564; RMSE=0.1434
80 ! ! ] ! 1 1 I I I I !

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
Month

Elevation (m)

75 -

R?=0.9972; AME=0.0765; RMSE=0.1434
60 | | 1 | 1 1 | 1 1 | |
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Month

Fig. 2. Comparisons of observed and smulated water surface elevations in 2006 (a) and 2008 (b).
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Table 3. Statistical indices used to evaluated the model
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Statistical Equation Desired
index g value
Absolute mean 1
AME = — O —P 0
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Fig. 3. Comparison of simulated and observed profiles of water temperature a the R4 in 2006(up) and 2008(down). (&)
6/1, (b) 6/19, (c) 7/5, (d) 7/13, (e) 7/24, (f) 8/1, (g) 8/9, (h) 8/16, (i) 8/23, (j) 94, (k) 9/18, (I) 10/9, (m) 6/23,
(n) 7/2, (o) 7/15, (p) 7/28, (q) 8/4, (r) 8/14, (s) 8/25, (t) 9/1, (u) 99, (v) 922, (w) 10/6, and (x) 11/3
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Fig. 5. Comparison of simulated and observed time series of T-P concentrations in 2006 (a) and 2008 (b).
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Table 5. Efficiency of Chl-a concentrations improvement at R3, R4, Al, and A2 sations for curtain welr instalations
(S5-3~S9) in 2001 and 2006. (May~October, unit: %)

Y ears\scenarios S3 S4 S5 S6 S7 S8 S9
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R3 36.2 355 40.2 44.9 44.9 19.7 -
2006 R4 13.0 12.3 15.7 185 185 19.6 211
Al 175 17.0 19.8 21.9 21.9 23.2 255
A2 9.8 9.3 121 13.0 13.0 139 14.0
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