Modelling of the Mediterranean circulation using atmospheric
fields at different space-time resolutions
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/ Introduction \

The Mediterranean Sea circulation with its complex patterns (overturning - dense water formation and deep
convection - upwellings - weddies and circulation over shelfs) is sensitive to the regional climate and to local extreme
meteorological events, that could not be fully represented in ocean-atmosphere global climate models. Identifying the
Mediterranean region's climate coupled mechanisms calls for the development of integrated approaches by
regionalization.

In the framework of the MORCE-MED project (http://www.gisclimat.fr/Doc/GB/D_projectssMORCE_MED_GB.html), a
two-way ocean-atmosphere coupling is developed between the Weather Research and Forecasting (WRF) atmospheric
model and the NEMO ocean model over the Mediterranean basin. Before applying the full two-way interactive coupling
between the ocean and atmospheric regional models for long-term simulations over the Mediterranean, the forcing
mode is considered through a sensitivity study in order to evaluate the impact of a higher resolution over a sub-basin
and of a higher temporal resolution in the forcing on the whole Mediterranean circulation as on local ocean processes.

/ Evaluation of the atmospheric forcing
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/ The numerical models

The Weather Research and Forecasting (WRF)
atmospheric model from NCAR [Skamarock et al. 2008]:

Regional domain (Fig. 1): 240x130 grid-points — Ax=20km

— At=60s

28 vertical levels

Initial and boundary conditions from NCEP reanalysis
(2.5°x2.5°)

Zoom domain: 105x105 grid-points — Ax=6.7km — At=20s

28 vertical levels

Initial and boundary conditions from the regional domain

simulation

microphysics: WSM3

convection: Kain-Fritsch

turbulence: YSU-PBL

IR radiation: RRTM [Mlawer et al., 1997]
solar radiation: Dudhia [1989]
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turbulent fluxes: «MM5 similarity» [Monin and Obhukov, 1954]

SST field updated every 6 hrs from reanalysis
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Fig. 1: The WRF
domain over the
Mediterranean
region illustrated
by the
topography in
meters (contours
every 1000
meters) and its
12 subdomains
over sea
considered. The
atmospheric
zoomed model
boundaries are
indicated with a
grey square.
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