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Human actions have been reducing the natural domain of estuarine systems for centuries. In the past, estuaries
were perceived as unhealthy areas, source of diseases, which were adapted to human use by drainage and heavy
engineering. Our current understanding shows that estuaries are not sources of disease, but rich ecosystems
that cover important ecosystem functions. They need to be restored to their natural state. However, restoration
actions may induce morphological changes that may change the estuary current behavior. It is thus of the utmost
importance to understand the morphodynamic changes induced by restoration actions, more so when the final aim
is to predict these changes.
Dikes have been the most used mean to enclose and drain areas of estuaries. In this work, we focus our attention
on dike removal as a means to restore the areas enclosed by these dikes. Dikes may be removed completely,
or only partially (opening one or several breaches), to allow the tidal flow to enter into the area to be restored.
Morphodynamic effects of dike removal are simulated numerically using Delft3d. Different dike removal
configurations are studied and their effect on the recovery of the estuary quantified.
Estuarine tidal networks are characterized by means of a new approach that links network connectivity to the
spatial hydrodynamic fields developed in the estuary. The impact of different restorations strategies in the drainage
properties of the network has been studied in the short term (5 -10 years) and in the long term (100 years) allowing
the connectivity to evolve with time.
Results show, for different scenarios, differences not only in the spatial distribution of the tidal network but
also in statistical characteristics after different dike removal actions. The new distribution of channels will
have implications for the location of the tidal flats, flood patterns and thus biological environments within the
tidal networks. These changes in the morphological properties are quantified with the new approach (Jiménez
et al.,2014), which allows to highlight the changes that induce deep behavioral changes in the system. The
importance of sea level rise in these behavioral changes is also assessed in the study.
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