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ABSTRACT

Sedimentation downstream of dams is one of the major factors influencing river
morphological changes and reducing the effective capacity of reservoirs. In this study,
the hydrodynamic behavior of flow and sediment transport patterns downstream of the
Aras Dam were investigated using the two-dimensional depth-averaged numerical
model CCHE2D. The model incorporates hydrodynamic, sediment transport, and bed
morphological change modules and was calibrated using hydrological data, bed
topography, and sediment characteristics of the study area. To evaluate model
sensitivity, the effects of several parameters, including Manning’s roughness
coefficient, turbulence model, sediment particle size, boundary conditions, and
sediment transport capacity formulations, were investigated. Overall, the results
indicated that areas characterized by high flow velocities and bed shear stresses are
more susceptible to local erosion, whereas zones with recirculating currents and low
velocities experience greater sediment deposition. Increasing the flow discharge also
increased the sediment transport rate and altered the spatial distribution of bed shear
stress within the channel. The sensitivity analysis showed that the model is highly
sensitive to boundary conditions, Manning’s roughness coefficient, and sediment
transport capacity formulations, whereas the choice of turbulence model has a relatively
limited influence on the sediment transport results. The simulations further
demonstrated that the implementation of groynes can reduce sediment transport toward
critical areas by approximately 30%. The findings demonstrate the suitability of two-
dimensional depth-averaged models for analyzing hydrodynamic and morphodynamic
processes downstream of dams. The results can also support sediment management
strategies and the design of erosion-control structures along the Aras River.
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