
A downscaling offline technique can be used in Lusitania model results to 
provide boundary conditions to the regional models (Fig. 8) . This approach 
consists in saving a window of model results from the upstream model with 
a high temporal resolution, able to represent the main processes coming 
from the open ocean, and use this results in the local models. 

The Portuguese Exclusive Economic Zone (EEZ) includes a vast area of the 
Atlantic Ocean and encompasses both continental Portugal and two large 
insular regions surrounding the Azores and Madeira .  
Keeping a good environmental standard of the marine and coastal waters is 
of vital importance for Portugal and its economy whereas, under the EU 
Marine Strategy Framework Directive (MSFD), its waters should be protected 
and monitored. In order to provide support to the MSFD aims an application 
running the MOHID model for the Portuguese EEZ  domain was developed. 
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Fig. 3 - Comparison between the satellite sea surface temperature (SST) and the 
Lusitania model (MOHID) SST results; Quantitative statistics. 

The limits of the Lusitania model (Fig. 1) were set to provide modelling 
results to the Portuguese EEZ and to supply boundary conditions to the 
regional models of the Portuguese continental coast, Madeira and Azores 

archipelagos. 

Fig. 1 - Bathymetry for the 
Lusitania Level1 grid (whole 
domain), Level2 grid (area within 
the black square) and the 
domains of the regional models 
(grey squares) for the Portuguese 
continental coast, Madeira and 
Azores archipelagos. 

Fig. 2 – Scheme of the Automatic 
Running Tool (ART) used to 
manage and to automatize the 
model procedure. Data sources 
used for the model bathymetry, 
tidal, atmospheric and 
oceanographic forcings.  

Lusitania is composed by two nested model domains (Fig. 1) with 0.08 
resolution. Level1 consists on a 2D barotropic model and Level2 consists on a 
3D baroclinic model with 50 vertical layers (7 sigma and 43 Cartesian). The 
Level2 domain is forced by the Level1 tidal results, by the MyOcean general 
circulation model and the atmospheric forcing provided by the NCEP Global 
Forecasting System (GFS). 

The Lusitania application is able to represent the oceanographic processes 
as temperature and salinity fronts and gradients (Fig. 5 and Fig. 6), and the 
general circulation patterns (Fig. 7) of this area of the Atlantic and the 
western Mediterranean basin.  
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Fig. 6 - Lusitania average surface salinity obtained for 
the period between 1of June and 1of July 2014. 
Lusitania reproduces the salinity gradients between 
the saltier Mediterranean water and the Atlantic 
water, and the mixing between these waters  

Fig. 5 – Lusitania average surface temperature 
obtained for the period between 1 of June and 
1 of July 2014. Results display the meridional 
temperature gradient in the Atlantic side and 
the more homogeneous temperature 
distribution in the Mediterranean Sea.  

Fig. 7 – Lusitania average surface velocity 
obtained for the period between 1 of June and 
1 of July 2014.  

Fig. 4 - Comparison between the temperature and salinity profiles from the Lusitania model (MOHID), 
the MyOcean solution and the Argo float. 
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Fig. 8 –Downscaling of the Lusitania model 
results to provide boundary conditions to more 
refined regional models, the Portuguese 
continental coast and the Madeira and Azores 
archipelagos models, and to areas that could 
be defined of interest following the cascade 
downscaling technique. 


