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Abstract This study presents numerical simulations of mean flow and turbulence structure of an open channel with
submerged vegetation. Filtered Navier-Stokes equations are solved using large-eddy simulation (LES). The immersed
boundary method (IBM) is employed based on a Cartesian grid. The numerical result is compared with experimental
data of Liu et al. (2008) and shows that simulated results coincided reasonably with experimental data within the
average error of 10%. Strong vortices are generated at the interface between vegetated and non-vegetated regions with
spanwise extent. The generation of turbulence induced by shear at the interface is interfered with wake turbulence,
resulting turbulence intensity maximum. Turbulence produced by shear affects the flow in vegetated region and the
penetration depth increases with an increase in the submergence ratio. This result can be used to understand sediment
transport mechanisms in the vegetated region.
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Fig. 2 Time-averaged streamwise velocities of the LES with the measurements at six selected locations.
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