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3D Numerical Simulation of Turbulent Flows in Partly Vegetated Compound Open Channel
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Recently riparian vegetation has received much attention in river management for flood
control and protection of natural environment to be harmonized, which requires more in-depth
understanding of flow characteristics in channels with vegetation. In this study, a 3D numerical
model that calculates the flow-vegetation interaction using the standard k- model has been
developed. To validate the numerical model, laboratory experiments have been carried out to
obtain mean flow field and turbulent quantities in three types of channel with partially
vegetated zones. It is found that the numerical results show reasonably good agreement with
the measured ones. The velocity in vegetation zone is decreased by the drag of vegetation. It
causes horizontal and vertical vortices at the interface between main channel and vegetation
zone. Water level increases at the upstream side of vegetation zone and decreases at its back
side. The water level difference induces the secondary currents, which changes the distribution
of streamwise velocity.
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