
EMS Annual Meeting Abstracts,
Vol. 6, EMS2009-85, 2009
9th EMS / 9th ECAM
© Author(s) 2009

High resolution meteorology 
- applications and services

9th EMS Annual Meeting 
Applications of Meteorology            9TH EUROPEAN

CONFERENCE ON  

Interactions between weather regimes and marine surface in the
North-Atlantic region
V. Guemas (1,2), D. Salas-Mélia (1), M. Kageyama (2), H. Giordani (1), A. Voldoire (1), and E. Sanchez-Gomez
(3)
(1) CNRM/GAME, Meteo-France, CNRS, Toulouse , France , (2) LSCE, CEA-CNRS-UVSQ, Gif-Sur-Yvette, France, (3)
CERFACS, Toulouse, France

The intraseasonal variability of the large-scale atmospheric circulation in summer (JJA) or winter (DJF) in the
North-Atlantic European region can be represented by transitions between four weather regimes. The occurrence
of these weather regimes goes hand in hand with changes in patterns of temperature, precipitation and storminess.
These climatic impacts over Europe highlight a need for a better understanding of the mechanisms favouring their
occurrence. Each of these weather regimes has a mean persistence of about a week. Thus, they can force sea
surface temperature and sea ice cover anomalies that can in turn feedback onto the atmosphere. This study aims
at understanding the marine surface/atmosphere interactions on intraseasonnal timescales in the North Atlantic
European region.

To conduct these analyses, an ocean mixed layer model is forced with ERA40 reanalysis data with a 1-
hour frequency in solar heat flux (6h hours for the other forcing fields). The model has 124 vertical levels with
a vertical resolution of 1m near the surface and 500m at the bottom. This high vertical resolution combined
with a high temporal forcing resolution is essential to reproduce the turbulent processes involved in the oceanic
upper layers evolution on daily timescales. This simulation allows to diagnoses the sea surface temperature
and sea ice cover anomalies associated with the Northern Atlantic winter and summer weather regimes. A
comparison with satellite data show that a 1-dimensional ocean/sea ice model is sufficient to reproduce the marine
surface/atmosphere interactions on intraseasonnal timescales.

Then, sea surface temperatures and sea ice cover anomalies induced by each weather regimes in the ocean/sea ice
forced experiment are prescribed to the ARPEGE AGCM model. We show that the interaction with the marine
surface induces a negative feedback on the persistence of the winter and summer NAO- regimes.


