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This white paper describes the observational component of a climate variability research proposal to study ocean-atmosphere-land coupled phenomena leading to South Western tropical Atlantic-South American climate variability and change.
The concept of the sea surface temperature (SST) driving large scale atmospheric circulation, like ENSO, is an established corner stone of climate predictability thinking. However, SST-driven climate variability is only part of the story, as long as coupled ocean-atmosphere modes of variability can not be simulated, much less predicted, by SST-forced AGCMing. The South Atlantic Convergence Zone (SACZ) is an example of large-scale atmospheric phenomena that AGCM can neither simulate nor predict. Therefore, from the point of view of seasonal climate predictions, the SACZ constitutes a challenging science target to organize a comprehensive oceanic and atmospheric research program to study the predictability of coupled ocean-atmosphere modes of variability.

Recommended actions from the SACOS Workshop (1993) to understand and predict the South Atlantic climate variability in seasonal to decadal time scales:

· To develop studies, based on analyses of historical data, numerical modeling and observations, with the purpose of generating a better estimate of the meridional heat flux in the South Atlantic.

· To carry out observational diagnostic studies and numerical simulations to better understand the land-air-sea interactions in different regions of the South Atlantic basin.

· To design and implement a sustained monitoring system for the South Atlantic, which could be maintained in by South Atlantic countries in cooperation with North American and European counterparts.

The following processes constitute elements with which a more comprehensive picture of the SACZ dynamics and its interactions with SST and continental rainfall shall be built. 

· SST-Solar Radiation-Rainfall feedback processes;
· Barrier layers due to SACZ rainfall over the ocean and river discharges;
· Amazon soil moisture-rainfall memory: ITCZ-SACZ-LLJ interactions;
· Density anomaly (T-S) advection by the SEC;
· SEC bifurcation;
· MOC-STC modulation of meridional heat transport; 

Observations are among the most needed and most difficult aspect of the research proposal to achieve. Because it depends on both the scientific problem to be studied and the inherent difficulty and cost to design, implement, and operate a comprehensive observational framework over both the ocean and the land. Therefore, the proposed observational framework for this research initiative shall constitute the use of complementary observational techniques aimed at providing oceanic and atmospheric data necessary to test the hypothesis being tested. The topics below highlight the observational network being envisioned to support the research proposal to study the SACZ dynamics:
· Array of moored ATLAS buoys (extended PIRATA Array) to estimate upper ocean heat storage and fluxes at the surface layer;
· High density of XBT/CTD, ADCP lines over the SW Atlantic;
· Drifters and Argo floats;
· Radiosonde profiles on two islands (Fernando de Noronha and Trindade), four coastal cities (e.g. Recife, Salvador, Rio de Janeiro, and Paranaguá), and four inland stations (e.g. Brasilia, Manaus, Belo Horizonte, and São Paulo);
· Automatic meteorological and tide gauge stations at Archipelago of São Pedro and São Paulo, Fernando de Noronha, and Trindade Islands, as well as at the four coastal cities;
· Time series of satellite altimetry and infra red data over the SW Atlantic.


