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The uncertainties in climate projections over the next decades generally remain large, with an important con-
tribution of internal climate variability. To correctly quantify the impacts of those uncertainties in hydrological
projections, multi-model and multi-member approaches are essential.

To have a large ensemble of climate simulations, the study is based on Global Climate Models (GCMs)
simulations from the Coupled Model Intercomparison Phase 5 (CMIP5). For computational cost reasons, GCMs
simulations are downscaled with a statistical method developed in a previous study (Dayon et al. 2015) in order
to obtain the atmospheric variables on a 8 km grid over France necessary to drive the Isba-Modcou hydrological
system. Isba is a land surface model that calculates the energy and water balance and Modcou is a hydrogeological
model that routes the surface runoff given by Isba.

Based on a large ensemble of simulations on the historical period (28) and multiple simulations from the
same model with different initial conditions, a robust evaluation of the internal variability is made. The variability
simulated by the hydrological model with dowsncaled climate simulations is compared with observations on the
20th century. Long-term trends in simulated river flows are also compared with observations. Potential changes of
the continental hydrological cycle in the last century are also explored.

Future impacts of climate change on the hydrological cycle of the main French rivers basins are evaluated
with downscaled climate simulations driven by the Radiative Concentration Pathway (RCP) scenarios 4.5 and
8.5. This large ensemble of simulations (20 for the RCP4.5 scenario and 18 for the RCP 8.5 scenario) allows
to evaluate the respective importance of uncertainties from the internal climate variability, climate models and
emission scenarios.
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