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The AROBASE (AROme-BAsed coupled SystEm) project aims to develop a coupled kilometre-scale
numerical forecasting system incorporating ocean, waves, aerosols/chemistry and land surface
models around the fine-scale AROME (Application of Research to Operations at MEsoscale)
numerical weather prediction model. The AROBASE modelling system aims to improve : 1. our
understanding of meteorological processes and interactions between the different environmental
components; 2. the realism of the simulations by precisely and consistently representing these
phenomena and by taking into account the complexity of the exchange processes between
components; 3. the forecast of severe meteorological events by improving the representation of
interactions at fine scale.

One important step is the evaluation of ocean-atmosphere-waves-coupling in AROBASE in the
frame of Météo-France's coastal wave warning system. To assess the ability of AROBASE to better
represent meteorological extremes leading to such coastal hazards, various modelling
configurations are tested using the SURFEX (SURface EXternalisée) surface model, the MFWAM
wave model of Météo-France derived from WAM (WAve Model) and the NEMO (Nucleus for
European Modelling of the Ocean) ocean model. Different combinations of these models and
different momentum flux parametrisations are used to evaluate the coupling impact and the
improvement of both the marine and numerical weather forecasts.

The first case study is the Eunice storm, which impacted the British Islands and Northern France
on February 18, 2022, causing extensive damages due to strong winds. Eunice is also characterised
by a high swell combined with a high tidal coefficient that caused large flooding locally. The
modelling results will be compared to satellite and in situ observations, as well as operational
outputs of AROME and MFWAM.
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