QUILMES

Quantifying Upwelling In Large Marine Eco Systems
Long term objective: To study the MC variability and its role as a controlling mechanism of the carbon budget in the Patagonian Shelf.

1. Proposal scope

What don’t we know that matters?

What is the relationship between the MC transport and the SW continental shelf circulation?

How is the upwelling related to the MC transport?

What are the mechanisms controlling the interannual variability of the MC transport?
Why the MC is HNLC?

How much of the CO2 is exported to the ocean from the shelf?

The role of the MC in the biodiversity of phytoplankton (and/or micro-organism). 
Does physical forcing determine bacterial communities in the upwelling region?

What is the relationship between productivity and genetic diversity of bacteria?

The high concentrations of chlorophyll in the overshoot region. 
Do we expect an important role from aerosols fertilization?

What are the mechanisms controlling the interannual variability of the chl-a on the continental shelf?

What is the relevance of the question ?

Impact on the CO2 budget.

Impact on climate variability.

Impact on biodiversity.
Impact on knowledge of shelf circulation variability.

What is the extent and scope of the proposal?

2. Proposal organisation and needs
What is the method followed?
Synergy between in situ data, satellite data and modeling
We will 
- collect in-situ data (moorings, time series, biogeochemical data from cruises) 
tentative cruise plan and mooring sites


3 cruises tentative dates : Deployment cruise : November 2013




                     Intermediate cruise: November 2014





         Recovery cruise: November 2015
· analyse satellite data (altimetry, color, SST, wind) 
· implement a coupled physical-biogeochemical model in the region.

Who are the participants and partners?
Tentative list:
M Saraceno, C Provost, A Piola, A Bianchi, D Ruiz-Pino, N. Sennechael, S. Romero, A.P. Osiroff, P Flombaum, R Guerrero, V Lutz, R Negri, V Garçon, E Palma, M. Boyer, L. Beaufort, R. Losno, L. Bopp, L. Vivanco, B. Alder, M. Acha, A. Dogliotti, A. Atencio, I. Izaguirro
phd students 
post-doc 
CIMA, SHN, UNS, INIDEP, UBA, IAFE, U. La Plata

LOCEAN, LISA, LSCE, CEREGE, LEMAR, LEGOS

Who leads the proposal?
Martin Saraceno (UMI)
What are the resources needed ?
ship time (Puerto Deseado)

equipment (Argentinean equipment + borrowing  from DT INSU, LOCEAN, new equipment to ANR),  Technical help from DT INSU and DITM LOCEAN,   

Ph.D. Student

Post doc 
3. Fund seeking plan

What are the suitable calls ?

OSTST Jason 3 CNES/ TOSCA (fall 2011)

ANR (spring 2011)
What is the primary target ? the back-up targets ?
ANR
What is the application calendar and resulting action plan ?
OSTST this fall, ANR spring 2012
4. Proposal writing plan

What is the outline and structure of the proposal ?
Cf TOSCA
Cf ANR 

What are the appropriate steps to get the writing done ?

Diana Ruiz 2 weeks in Buenos Aires now, to teach and discuss further

· letter of intention to CNES asap this afternoon we are late (deadline April 15)
· CNES proposal over boreal summer. Necessary one week workshop. Paris? BA?

- letter of intention to ANR ? 
· Martin asked for a grant from the city of Paris to come to Paris 2 months in January-February 2012 (answer in June)

Martin will apply to Bernardo Houssay? UMI?


- a week workshop in March 2012 (UMI ?)
%%%%%%%%%%%%%%

Motivation 

By contributing to the redistribution of heat and being the main energy reservoir on Earth the ocean plays a central role in the climate system (e.g. Trenberth and Fasullo, 2010). In addition to its role in the global heat balance, the ocean contributes about 50% of the global net primary production (Field et al., 1998), absorbs significant amounts of carbon dioxide, parts of which can be removed from the atmosphere for extended periods of time.  

The South Atlantic is the pathway through which the northern and southern limbs of the meridional overturning circulation connect to the World Ocean. Subpolar waters from the South Pacific enter the western South Atlantic via the Antarctic Circumpolar Current and Malvinas Current, while warm-salty waters enter the eastern basin through Agulhas Current eddies.  Because these distinct water masses contribute to the northward flow of upper and intermediate waters required to balance the export of North Atlantic Deep Water, the meridional heat and freshwater fluxes through the South Atlantic critically depend on their relative contribution and their variability (e.g. Rintoul, 1991; Friocourt et al., 2005; Biastoch et al., 2008).  

The transition of subtropical to subpolar waters in the South Atlantic presents much higher surface chlorophyll concentrations than the Indian and Pacific counterparts, suggesting a higher nutrient availability.  Within the South Atlantic, it is the Patagonia continental shelf, which stands out as the most productive region (e.g. Romero et al., 2006), while in the deep ocean the Brazil/Malvinas Confluence stands out as high productivity domain (Saraceno et al., 2005), which spreads eastward across the basin (Figure 1).  Mesoscale activity is clearly associated to the open ocean high productivity region (e.g. Barré et al., 2006). The shelf high chlorophyll regions are associated with high absorption of atmospheric CO2, indicating a substantial contribution from the so-called biological pump (Bianchi et al., 2009).  Thus, improved knowledge of the large and mesoscale circulation as well as the biogeochemical interactions that take place in the South Atlantic Ocean and its evolution are required to further understand the mechanisms that control Earth climate, and the ability to predict its future evolution.

