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Abstract

Numerical models are implemented and exploited to assess future flood risk and salinity front advancement for the Río de la Plata (Argentina and Uruguay), a wide (50 to 200 km) and long (290 km) estuary with an essentially maritime hydrodynamic climate.
The methodology to build flood risk maps for a coastal area like the present one, taking into account the sea level rise, is based on a specially implemented two-dimensional hydrodynamic model (named RPP-2D) over a domain extended enough to adequately represent the generation of storm events from wind field data. The model is calibrated to account separately for the effects of the astronomic tidal wave, the storm surges, and the mean sea level. It is later validated by comparing the water level frequency distribution curves obtained from records and from the model, for the 1990-decade, considered as representative of the present time. Storm scenarios are built from a typical storm taken as a base. Their period of recurrence for present conditions is established by using a curve obtained from historical data for maximum water levels in a reference station, in this case Buenos Aires city. Those storms are used to force the model, obtaining then flood maps for present conditions. By assuming that the statistics of storms will be essentially preserved in the present century, and by increasing the mean sea level, flood maps are then obtained for medium and extreme scenarios in the 2030 and 2070 decades.
On the other hand, the methodology to assess the salinity front advancement, due to sea level rise, is based on a specially implemented three-dimensional hydrodynamic model (named RPP-3D) over a domain extended enough to include the whole saline wedge. Comparing its performance with the 2D model validates the barotropic mode of the model, while making a comparison with measured seasonally averaged isohalines distributions validates the baroclinic mode. The application of the model to a future scenario with a 1m mean sea level rise (maximum estimated for year 2100) shows only a minor displacement of the salinity front. For a very large increase of 4 m in the sea level rise (stabilized greenhouse emissions scenario) the displacement is about 50 km, which guarantees no influence on water quality for Buenos Aires Metropolitan Region water intakes.
