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A mathematical model is presented which allows us to investigate the morphodynamic
and biological processes governing the cross-sectional evolution of a tidal channel and
of the adjacent marsh platform, from the initial channel formation to its long-term mor-
phodynamic equilibrium. Equilibrium configurations of the marsh-channel system are
the result of the interplay of erosion and deposition processes, governed by sediment
availability, vegetation type and sea-level rise rates. Our results show that channel
cross sections adapt quite rapidly to changes in water flux and that, although channel
cross-sectional shape varies during the evolution, the cross-sectional area is dictated
by the tidal prism and related discharges. The equilibrium cross-sectional geometry
is shown to depend on the flowing tidal prism, which is in turn determined by the
marsh equilibrium elevation within the tidal frame. The model allows us to investigate
the response of the system to different scenarios of sediment supply, colonization by
halophytes and changing sea level.


