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The Malpasset dam – located in Fréjus, South of France, on the Reyran river – gave way on December 2nd 1959,
causing great damage and hundreds of casualties. The dam is now a ruin and a must-see for young hydrologists
studying in the region. Last semester, the Polytech Nice Sophia engineering students were given a hydrological
project aiming at answering the following question: if the dam were rebuilt identically, how long would we have
to wait before filling its reservoir?
First, several basic estimations of the reservoir filling time were made, considering that the dam would be rebuilt
during the 2018 summer. A statistical analysis of the historical incoming flows was made using R, based on the
observed local climate series and the measured flows of the Reyran river over the last decades. Nevertheless,
rebuilding the dam would probably take a while. . . What would be the reservoir filling time if the dam were
completed in 2050, in a potentially different climate? Estimations of the Reyran catchment incoming flows in
a future climate were therefore computed. To do so, a monthly rainfall-runoff model called GR2M (Mouelhi et
al., 2006) was used. This model, developed by the Hydrology Group at Irstea (Antony), is easy to use since it
only requires two input variables (rainfall and potential evapotranspiration) and has two parameters to calibrate.
Moreover, this model is available in R through the airGR package (Coron et al., 2017a,b) and its add-on package,
airGRteaching, newly developed for education applications (Delaigue et al., 2017). These packages were used
to calibrate the GR2M model on the observed data available for the Reyran catchment. A basic downscaling
method was also applied in order to have several future climate scenarios, then used as inputs of the calibrated
rainfall-runoff model. The use of these different modeling tools enables the simulation of numerous scenarios of
future inflows, and thus, the estimation of a distribution of potential filling times of the reservoir in 2050. Both
packages happened to be rather intuitive and helpful to efficiently carry out such a project, by performing an
easy-to-understand rainfall-runoff modeling within the R environment.
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