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Summary.  It is not necessary to mention the important development of applying numerical methods to 2D shallow water equations (SWE). There has been huge advances in all areas related to two-dimensional shallow flow simulation, such as meshing, shock capturing techniques, boundary conditions, accuracy, solvers, etc. Currently, The use of 2D-SWE models is common in engineering works and the existing background in knowledge and applications has matured.

Application of these models to flood wave fronts propagation on dry bed is one of the main areas of use, and, as a consequence, researching within this area is greatly active, namely, analytical area (Ancey et al. 2008, Chanson 2008) as well as numerical methods (Audusse et al. 2004, Bradford & Sanders 2002, Brufau et al. 2004). Most of the numerical advances have been carried out in the finite volume method (FVM) framework, which is the selected numerical technique in the present work.

In order to improve flooding wave modeling, several methodologies to compute infiltration are proposed. Considering that floods flow over natural topographies, the effect of water losses due to infiltration into the underlying soil (channel bed or hillslope surface) or water retention (surface ponding) should be investigated. It is not possible to generalize the importance of infiltration in floods modeling, as the spatial variability of the main variables affecting infiltration is high, such as geological conditions, soils, pre-event water content and land use.

In some areas where the rivers flow directly on rock layers or surrounded by saturated soils, no infiltration occurs. In many of such cases, flow dynamics can usually be captured with a one dimensional model. However, many areas where the direction of the streamlines are not clear, such as, e.g., deltaic zones or ephemerally inundated flat areas, require the application of bidimensional models.

Infiltration has been considered for a long time in hydrological research, and some distributed hydrological models do also consider a simplified version of the shallow water equations (SWE), through diffusive wave, kinematic wave or other simple approaches. One major conceptual difference between hydrologic and hydraulic models is the scale in the 2nd spatial dimension, i.e., the hydrologic models domain is a basin.

It is long know in infiltration research that the previous rainfall conditions affect the infiltration process, as wet areas have almost null infiltration, thus the proposed extension of the flood wave model should be most efficient within river areas wherein the flood hydrograph comes from upstream storm areas and propagates downstream over non-saturated and pervious soil, e.g. in a previously dry river bed or over non-saturated flood plains along the river stretches.
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