Journal of Korean Society on Water Quality, Vol. 27, No. 5, pp.710-718 (2011)

== =] % = =
SEH siFstde| euE
HEE

Laterally-Averaged Two-Dimensional Hydrodynamic and Turbidity Modeling for
the Downstream of Yongdam Dam

Yu Kyung Kim + Se Woong Chung*

Department of Environmental Engineering, Chungbuk National University
(Received 1 July 2011, Revised 16 August 2011, Accepted 24 September 2011)

Abstract

An integrated water quality management of reservoir and river would be required when the quality of downstream river water
is affected by the discharge of upstream dam. In particular, for the control of downstream turbidity during flood events, the
integrated modeling of reservoir and river is effective approach. This work was aimed to develop a laterally-averaged
two-dimensional hydrodynamic and water quality model (CE-QUAL-W2), by which water quality can be predicted in the
downstream of Yongdam dam in conjunction with the reservoir model, and to validate the model under two different
hydrological conditions; wet year (2005) and drought year (2010). The model results clearly showed that the simulated data
regarding water elevation and suspended solid (SS) concentration are well corresponded with the measured data. In addition,
the variation of SS concentration as a function of time was effectively simulated along the river stations with the developed

model. Consequently, the developed model can be effectively applied for the integrated water quality management of

Yongdam dam and downstream river.
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Fig. 1. Location of water quality monitoring stations within
the study area.

Table 1. Stream characteristics of the major tributaries

Tributary Flow length | Stream length Watershe;i area
(km) (km) (km’)
Mujunamdae stream 52.1 12.6 464.08
Bonghwang stream 31.2 24.0 247.38
Youngdong stream 31.1 10.8 145.43
Chogang stream 66.3 32.7 664.62
Bocheong stream 72.1 27.0 553.56
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o714, B = width (m), u = longitudinal velocity (m/s), w =
vertical velocity (m/s), q = lateral inflow (m3/s), a = slope, p =
pressure (N/mz), p = density (kg/mS), T = shear stress (m3/secz),
v, = turbulent eddy viscosity, v = lateral velocity (m/s), U, =

shear velocity (m/s), ¢,, = mixing length, Ri = Richardson
number, H = depth of the channel (m), v = viscosity, u =
shear velocity (m), z = vertical coordinate measured from the

bottom of the channel (ms'l).
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Fig. 2. Linear regression of the channel slope for eye
fitting.
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20064 A4l ASF F7} SS BE WAH(Fig. S tributary
st AHgsilon, HdeAls F, A, oldia Class
A AR deel BERY FARBIELY 8 A 04 wam | 00 TS0 TS50
24 ASES 20053%E 2010474 $FF SSEE DA e ( - m | = m | ( = )
ujunamdae
q(Fig. 5/ Gl HMFSA S FES BPeAh * :
oAl QEHTL 729X FAR TAQELZZMO SR Bonghwang 10 40 50
™ | TR T e =T Youngdong 20 50 30
H dARZ7E=Z 3719 SSaAFOoE FEIS HE&ES FE Chogang 10 40 50
St o (Table 2), HIZAAll tisiAl= SS1 90%, SS2 Bocheong 20 40 40
10%, SS3 0%=Z 2 YA FU2 fle Aoz 7HEsHA
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A AEd 4 AR/Y g5 U FHEY 4EEE A5E2R gt 2345 AATHChung et al,, 2009; Umeda et al.,
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(2008)2 Aoz ZASHA e dAY R AR, 9 fr&ato]l o] A&ote dRSHY 7S Y=
Table 3. Calibrated parameter values of the model
Descriptions Parameters Default Value
Horizontal eddy viscosity (m’s™) AX 1 10.0
longitudinal dispersion coefficient (mzs'l) DX 1 10.0
Bottom friction factor (m(“s l) CHEZY/MANN CHEZY MANN(0.035)
Wind sheltering coefficient WSC 0.5-0.9 0.85
Fraction solar radiation absorbed at water surface BETA 0.45 0.6
Light extinction for pure water (m™) EXH20 0.25-0.35 0.3
Coefficient of bottom heat exchange (Wm’/s™) CBHE 0.3 0.3
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Fig. 6. Hydrological conditions and comparison of simulated
and observed water surface elevations for 2005 and
2010.
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Table 4. Statistical indices used to evaluate the model accuracy of water surface elevation in Yongdam downstream

T . 2005 2010
Statistical index Desired value
Okcheon Sutong Okcheon Sutong
Coefticient of determination (Rz) 1 0.77 0.89 0.95 0.91
Mean absolute error (MAE) 0 0.154 0.172 0.141 0.184
Root mean square error (RMSE) 0 0.229 0.299 0.167 0.229
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