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Flash floods are generally localized phenomena affecting small streams, very often
ungauged and not covered by the standard flood forecasting systems. Considering the
uncertainties of rainfall-runoff simulations, is it nevertheless possible on such streams
to deliver valuable hydrological forecasts for flood event management? This has been
tested on a specific application: the forecast of road submersion to facilitate the orga-
nization of rescue and evacuations in a flash flood prone region.

As part of the European research project Floodsite, a first prototype for the forecast-
ing of road submersions in flash flood prone areas has been developed. It links a road
vulnerability rating method, which takes into account the characteristics of the road
and of its upstream watershed, with a distributed rainfall-runoff model, which com-
putes flood discharges produced by the upstream watershed for all the points of the
road network exposed to flooding. Vulnerability levels and discharge values are com-
bined to evaluate a submersion risk at each exposed point of the road network and
at each computation time step (15 minutes). Three risk levels have been defined to
report the results on maps: moderate submersion risk (yellow), confirmed significant
risk (orange), almost certain submersion (red).

The Gard region (French Mediterranean area) has been used as the application case
study to develop and to test the proposed method. The Gard region is frequently af-
fected by severe flash floods and an inventory of the road points flooded during a forty
year period, the PICH, has recently been completed in part of the region, which served



as a support for the calibration and the validation of the method.

The approach has shown promising results on five recent events for which maps of ob-
served road submersions were available. The approach appeared able to predict almost
100% of the actually flooded points with a reasonable false alarm ratio – generally less
than 20%.

Beyond the specific application of road network event monitoring, these results il-
lustrate that rainfall-runoff models, despite uncertainty in outputs especially on un-
gauged watersheds, provide very useful information for flood event management on
the condition that their outputs are properly processed and reshaped. This opens new
perspectives for the development of flash flood forecasting tools.


