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Developing flood inundation maps of defined exceedance probabilities is required to provide information on the
flood hazard and the associated risk. A methodology has been developed to model flood inundation in poorly
gauged basins, where reliable information on the hydrological characteristics of floods are uncertain and partially
captured by the traditional rain-gauge networks. Flood inundation is performed through coupling a hydrological
rainfall-runoff (RR) model (HEC-HMS) with a hydraulic model (HEC-RAS). The RR model is calibrated against
the January 2013 flood event in the Awali River basin, Lebanon (300 km2), whose flood peak discharge was
estimated by post-event measurements. The resulting flows of the RR model are defined as boundary conditions
of the hydraulic model, which is run to generate the corresponding water surface profiles and calibrated against
20 post-event surveyed cross sections after the January-2013 flood event. An uncertainty analysis is performed to
assess the results of the models. Consequently, the coupled flood inundation model is simulated with design storms
and flood inundation maps are generated of defined exceedance probabilities. The peak discharges estimated by the
simulated RR model were in close agreement with the results from different empirical and statistical methods. This
methodology can be extended to other poorly gauged basins facing common stage-gauge failure or characterized
by floods with a stage exceeding the gauge measurement level, or higher than that defined by the rating curve.

