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Abstract 

Tidal channels dissect tidal environments forming networks that feed the system with water, sediments, 
and nutrients. These channels drive the morphodynamic evolution of tidal landscapes. The dynamics of 
these environments depend on the mutual interaction between hydrodynamics and sediment transport, 
mediated by vegetation growth. A mathematical model is developed to study the long-term evolution of 
a tidal channel flanked by two intertidal platforms. The computational domain is three-dimensional and 
is composed of a straight channel cutting through a rectangular basin. Tidal propagation is computed 
within the basin by a one-dimensional hydrodynamic model which describes the interactions between 
the channel and lateral platforms. A simple sinusoidal oscillation is applied at the seaward basin border, 
while a no-flux condition is imposed on other three boundaries. The morphodynamic processes are 
lumped into a point model, which, under the assumption of a short and shallow tidal basin, neglects the 
effects of advection and bedload transport. Relative sea-level rise is accounted for and set constant on 
all simulations. When the bed elevation exceeds mean sea level, vegetation encroaches emergent 
lateral platforms affecting velocity and shear stress distribution and increasing the resistance to flow. 
The modelling framework is able to produce equilibrium configuration for different forcings, namely 
tide, sediment supply, and sea-level rise, possibly mediated by vegetation growth. The synthetic channel 
morphologies turn out to reproduce a large variety of channels which includes those cutting through 
tidal flats and those dissecting salt marshes in the Venice Lagoon. Vegetation shows to have two 
contending effects. First, vegetation increases flow resistance on lateral platforms and favours flux 
concentration and channel deepening. Second, vegetation decreases the tidal prism by enhancing 
deposition and thus raising lateral platforms. The predominant effect depends on the sediment 
availability, as well as on the positioning of the intertidal tidal platform within the tidal frame. 
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