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Abstract

Climate changes are foreseen to produce a large impact in the morphology of
estuaries and coastal systems. The morphology changes will subsequently drive
changes in the biologic compartments of the systems and ultimately in their
ecosystems. Sea level rise is one of the main factors controlling these changes.
Morphologic changes can be better understood with the use of long term
morphodynamic mathematical models.

The work presented reports a first step towards the achievement of a long-term
process based morphodynamic evolution model. Traditionally conceptual behaviour-
oriented models were used to perform long-term simulations. Recently, new
approaches have been developed, using numerical algorithms to solve the physical
equations coupled with empirical and semi-empirical equations. These approaches
create a possibility to work with a wide range of time and space scales. This approach
was used in the work presented. The Mohid modelling system was adapted for this
purpose. Mohid is a process based model that simulates explicitly the hydrodynamic,
the sand transport and the bottom’s morphology. In this case, a schematic bathymetry
of an estuary with 50 km in length and 1 km in width was constructed. The tide was
imposed at the bathymetry’s open boundary and no freshwater input was considered.
The simulation was performed for a period of 900 years and then compared with
previous works on morphodynamic’s modelling. To reduce the computational effort a
morphodynamic extrapolation scheme is proposed and tested against standard runs.
Results show that the method is able to reduce computational load to one third with

losses of accuracy lower than 10 %.



Two scenarios were studied; one only simulates the tide (M2) and the other simulates
both tide (M2) and mean water level increasing along time. Comparing the two
scenarios it is possible to understand the effect of the water level increase on the

morphological evolution of an estuary’s bottom.
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