LOW FREQUENCY MODULATION OF TROPICAL INTERANNUAL VARIABILITY

The aim of this work is the study of low frequency modulation of Tropical interannual variability, to determine the role of Tropical-extratropical teleconnections.

In the Pacific, a few previous studies found evidence for links between SST anomalies in the equatorial Pacific and SST anomalies in the North Pacific, via a subsurface propagation. Waters are subducted along westerns boundaries at mid-latitudes, then reach the tropical regions. Some of them (Gu and Philander, 1997) also suggest that SST anomalies of the mid-latitudes could influence the ENSO variability.

Observations and model experiments are used to investigate low frequency variability in the Pacific and Atlantic oceans. We use in particular a 300-year simulation, from a global ocean/atmosphere coupled model. The ocean component is ORCA, the LODYC OGCM, with a 2x2 degrees cos(phi) mesh, and an increased meridian resolution to 0.5 degrees near the equator. The atmosphere component is ARPEGE, the METEO-FRANCE AGCM, with a T63 dynamic resolution.

The study of variability modes in the tropical and extratropical (both for atmosphere and ocean) regions is first performed. Statistical analyses (like eof, complex-eof, svd, lagged-svd, combined-eof) are used to determine leading variability patterns for various atmospheric and oceanic fields.  Once the statistical signature of a tropical/extratropical connection is established, the physical mechanisms responsible for this connection are investigated (atmospheric bridge, sub-tropical cells structure). A package to calculate particle Lagrangian trajectories in the ocean (along isopycnal surfaces) is used, to quantify the water mass exchange and examine the subsurface flow. This tool allows to visualize the trajectories of particles which subduct in the mid-latitudes and travel within the thermocline.

