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Future projections of the surface heat and water budgets of the
Mediterranean Sea in an ensemble of coupled atmosphere-ocean regional
climate models.
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Within the CIRCE project “Climate change and Impact Research : the Mediterranean Environment”, an ensemble
of high resolution coupled atmosphere-ocean regional climate models (AORCMs) are used to simulate the Mediter-
ranean climate for the period 1950-2050. For the first time, realistic net surface air-sea fluxes are obtained. The sea
surface temperature (SST) variability is consistent with the atmospheric forcing above it and oceanic constraints.
The surface fluxes respond to external forcing under a warming climate and show an equivalent trend in all models.
This study focuses on the present day and on the evolution of the heat and water budget over the Mediterranean
Sea under the SRES-A1B scenario. On the contrary to previous studies, the net total heat budget is negative over
the present period in all AORCMs and satisfies the heat closure budget controlled by a net positive heat gain at
the strait of Gibraltar in the present climate. Under climate change scenario, some models predict a warming of
the Mediterranean Sea from the ocean surface (positive net heat flux) in addition to the positive flux at the strait
of Gibraltar for the 2021-2050 period. The shortwave and latent flux are increasing and the longwave and sensible
fluxes are decreasing compared to the 1961-1990 period due to a reduction of the cloud cover and an increase in
greenhouse gases (GHGs) and SSTs over the 2021-2050 period. The AORCMs provide a good estimates of the
water budget with a drying of the region during the 21st century. For the ensemble mean, he decrease in precipi-
tation and runoff is about 10% and 15% respectively and the increase in evaporation is much weaker, about 2 %
compared to the 1961-1990 period which confirm results obtained in recent studies. Despite a clear consistency in
the trends and results between the models, this study also underlines important differences in the model set-ups,
methodology and choices of some physical parameters inducing some difference in the various air-sea fluxes. An
evaluation of the uncertainty sources and possible improvement for future generation of AORCMs highlights the
importance of the parameterisation of the ocean albedo, rivers and cloud cover.



