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Abstract 
Two simulations of the Mediterranean sea circulation are performed with the NEMO model forced by two atmospheric datasets, 
obtained performing a dynamical downscaling of the ERA-Interim reanalysis with the WRF model in a regional MED-CORDEX 
configuration. The first atmospheric simulation uses the RUC model for the land surface exchanges while the second one is 
coupled with the ORCHIDEE model. Both simulations use the same river routing scheme. The atmospheric run and routing 
scheme skills are investigated through heat and freshawter budgets over the Mediterranean Sea. Also, the thermohaline circulation 
is analyzed by looking at the temperature and salinity variations and at the winter convection characteristics during extreme 
transient events
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The Mediterranean thermohaline circulation is characterized by a large 
interannual variability and events like the Eastern Mediterranean Transient 
(EMT) or the Western Mediterranean Transition (WMT). The winter 
convection, which occurs at several depths and in specific places, is largely 
triggered by the atmospheric forcing and air-sea interactions. The modelling of 
these processes is a hard challenge because of the complex circulation of the 
Mediterranean Sea. Also, a major contribution of the land surface models to the 
difference in the water budget of the Mediterranean sea comes through the 
riverine flux. In order to make projections, the use of coupled ocean-
atmosphere-land models is needed. This work is a step towards the fully 
coupled model. Our analyses focus on the heat and freshwater budgets over the 
sea and on the the 3D long-term means of thermohaline characteristics.    
 
1- Tools 
ORCHIDEE model [1] includes a complex routing scheme (cf. Fig. 1), using 
HydroSHEDS data as input, which routes the water to the ocean and has been 
validated with in-situ observations. This scheme is also used to route the RUC 
[2] runoff and explore various scenario of the human impact on the river 
discharge. This spread in possible riverine inputs into the Mediterranean sea 
will serve to compare the sensitivity of the thermohaline circulation in the 
Mediterranean version of NEMO (damped toward ORAS4 hydrology in the 
Atlantic) [3, 4] to one obtained by with the atmospheric fluxes of the two WRF 
[5] dynamical downscaling of the ERA-I reanalysis [6] performed from January 
1979 to December 2012. 
 

 
Fig. 1. Basin maps of the 200 controlled rivers by the ORCHIDEE using the old 
(left, 50km resolution) and the new (right, 1km resolution) river routing scheme. 
 
 
2- Results 
In average over the sea surface, the atmospheric fields show a good agreement 
with observations (satellite, in situ observations) for the sensible and net 
longwave heat fluxes. The net shortwave flux is warmer compared to 

observations with a shift is of the order of 15 W.m . This shift is partly 
compensated by the latent heat flux which is larger than observations. Thus the 
34-years budgets are around -2.5 W.m  for the net heat flux and 0.9 m.yr  for 
the evaporation minus precipitation. The two applied Mediterranean water
(evaporation minus precipitation minus river runoff) and heat budgets slightly 
differ between the two companion atmospheric and routing simulations.  
 
The ocean response is analyzed in terms of oceanic winter convection 
signatures, 3D temperature and salinity variations in four specific layers 
(surface, intermediate 150-600m, deep 600-1000m, and bottom). The winter 
convection is underestimated in the westerm Mediterranean while it is in 
agreement with observations in the eastern Mediterranean, but decadal 
variations of the temperature and salinity in each layer are well captured by the 
ocean model. The resulting timeseries show some drifts in the upper layer which 
is warmer than the EN4 observations [7], with a better agreement for the 
coupled WRF-ORCHIDEE model compared to the RUC scheme.  
 
3- Conclusion 
A 34-year ocean NEMO simulation of the Mediterranean Sea has been done for 
the 1979-2012 period forced by WRF simulation and two different land surface 
models using the same high resolution routing scheme. The integration of this 
model in the fully NEMO/WRF/ORCHIDEE coupled model will be achieved. 
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