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Development and Validation of A Decision Support System for the Real-time

Monitoring and Management of Reservoir Turbidity Flows:
A Case Study for Daecheong Dam

HM& /8" /09 &/ odm
Chung, Sewoong / Jung, Yongrak / Ko, Ick Hwan / Kim, Namil

Abstract

Reservoir turbidity flows degrade the efficiency and sustainability of water supply system in many
countries located in monsoon climate region. A decision support system called RTMMS aimed to
assist reservoir operations was developed for the real time monitoring, modeling, and management of
turbidity flows induced by flood runoffs in Daecheong reservoir. RTMMS consists of a real time data
acquisition module that collects and stores field monitoring data, a data assimilation module that
assists pre-processing of model input data, a two dimensional numerical model for the simulation of
reservoir hydrodynamics and turbidity, and a post-processor that aids the analysis of simulation
results and alternative management scenarios. RTMMS was calibrated using field data obtained during
the flood season of 2004, and applied to real-time simulations of flood events occurred on July of 2006
for assessing its predictive capability. The system showed fairly satisfactory performance in
reproducing the density flow regimes and fate of turbidity plumes in the reservoir with efficient
computation time that is a vital requirement for a real time application. The configurations of
RTMMS suggested in this study can be adopted in many reservoirs that have similar turbidity issues
for better management of water supply utilities and downstream aquatic ecosystem.

keywords : Turbidity flow control, Decision support system, Reservoir operation, Real time modeling
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Fig. 1. Configurations of RTMMS Designed for Monitoring, Modeling,
and Management of Reservoir Turbidity Flow
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Table 1. Model Parameters used for Hydrodynamic, Water Temperature, and Turbidity Calibrations.

Parameters (Unit) Variable Default Calibrated
Horizontal eddy viscosity (m° s?) AX 1.0 1.0
Horizontal eddy diffusivity (m’ s ') DX 1.0 1.0
Chezy bottom friction factor (m*’s™) CHEZY 70 70
Wind sheltering WSC 0.85 0.5~1.0
Fraction solar radiation absorbed at water surface BETA 0.45 0.60
Light extinction for pure water (m?) EXH20 0.25 0.30
Coefficient of bottom heat exchange (W m~ s %) CBHE 0.3 0.65
Suspended solids settling rate (m day ) SSS 1.0 0.2
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