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LONG-TERM GOALS 

To improve the understanding of buoyancy driven coastal flows derived from large river systems.
OBJECTIVES

To characterize the seasonal variations of the Rio de la Plata plume and the Subtropical Shelf Front (STSF) and their impact on the circulation and on the chemical and biological processes of the continental shelf. We wish to determine the relative importance of the main forcing factors on the distribution of the low salinity waters derived from the Plata and Patos Lagoon.

APPROACH

Two surveys will be conducted, one in Austral winter and one in summer. Each survey will combine airborne salinity measurements and in situ three-dimensional determination of physical, biological and chemical water mass properties. The surveys will collect the first quasi-synoptic and multidisciplinary set of observations of the low salinity plume, the STSF, and the background water masses. Satellite remote sensing of sea surface temperature and color and modeling will complement the above surveys.
WORK COMPLETED 

a. Analysis of historical data
The historical hydrographic data set in the Río de la Plata and neighboring continental shelf has been compiled, including temperature, salinity, and dissolved oxygen.  Quality control of these data has also been completed.  We have also compiled surface wind stress data based on the surface momentum fluxes from the National Center for Environmental Prediction (NCEP) reanalysis project for the period 1949-2002 (Kalnay et al., 1996; Kistler et al., 2001).  Similarly climatological winds from the European Center for Medium Range Weather Forecasting (ECMWF, Trenberth et al., 1990) were obtained and analyzed.  We are also compiling and analyzing wind data from several coastal stations from Argentina, Uruguay and southern Brazil.  Finally we have also obtained river runoff data for the Plata for the period 1904-2002 and are close to completing the river runoff database for the Patos/Mirim Lagoon systems.

b. Visit to the Urugayan Airforce

The team visited the Uruguayan airforce Brigada de Mantenimiento y Abastecimiento (Figure 1 and next section).  This group operates the aircraft that will conduct the airborne salinity survey.  The aircraft selected is the C-212 CASA Aviocar.  The Salinity Temperature and Roughness Remote Sensor (STARRS) antenna will be installed in the aft ramp door. Aircraft engineering work to install the STARRS antenna in the ramp has began and the necessary parts are being acquired.   The preliminary flight plan has been completed (Figure 2).
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Figure 1: Left the C-212 CASA Aviocar.  Right, Drs. Miller and Wesson inspect the ramp door on the c-212 CASA Aviocar aircraft at the Brigada de Mantenimiento y Abastecimiento of the Fuerza Aérea Uruguaya.  The STARRS antenna will be installed under the ramp.

c. The Brazilian Navy contribution

The fieldwork will be carried out on the continental shelf of three neighboring countries. For that reason, official permission must be requested to each country. Contact have been made with the Navy in each country for a more extensive explanation of the project’s purposes. During our visit to the Directorate of Hydrography and Navigation of the Brazilian Navy we were informed that they were planning two hydrographic cruises in the region. One during the Austral winter of 2002 and a second during the Austral fall of 2003. An offer was made for our participation in those cruises. We accepted and suggested a few modifications in their cruise plans, which where accepted with the condition that we provided some equipment. We also had the opportunity of sending a group of graduate students for participating in the fieldwork. Presently we have the CTD data collected during the first cruise, which will be analyzed as part of the ongoing work.
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Figure 2: Flight plan and cruise track of the Plata and Patos/Mirim summer survey. The area enclosed by the dashed line is the region covered by the first oceanographic cruise carried out by the Brazilian Navy DHN within the period Aug-Sept/2002.
d. Preparation of the FAPESP Project

In order to allow for a more comprehensive work, a larger proposal was submitted to the Brazilian Agency, FAPESP, requesting funds in the order of US$750,000.00. Since this proposal is still under evaluation, we decided to postpone the fieldwork to July 2003. Originally the first cruise was scheduled for January 2003. These changes of plans were communicated to the ONR Program Manager, which extended the period of the grant accordingly. If the FAPESP Project happens to be not funded, we will carry the first field survey in July 2003, as scheduled.
PERSONNEL EXCHANGES AND TRAVEL COMPLETED 

Table 1. Summary of personnel exchanges and travel conducted under this NICOP.

Name
Home Institution
Institution / Location Visited
Scientific / Technical Purpose of visit
Dates (mm/dd/yy)

Edmo Campos Carlos Martinez Jerry Miller 

Alberto Piola Joel Wesson

IOUSP – Brazil
U. Rep – Uruguay

NRL – USA
SHN – Argentina

NRL – USA
Brigada de Mantenimiento y Abastecimiento, Fuerza Aérea Uruguaya, Montevideo, Uruguay
Coordinate flight plans with Uruguayan Air Force personnel, inspect aircraft and propose modifications to be performed for installation of STARRS equipment on board
04/08/02

Edmo Campos
Osmar Moller
IOUSP – Brazil

FURG - Brazil
Brazilian Navy Directorate of Hydrography  and Navigation (DHN), Rio de Janeiro, Brazil
Discussion of the final details of the first DHN cruise, carried out in Aug-Sep/2002
06/20/02

RESULTS 

The analysis of the wind and river outflow data has revealed the strong dependence of the thermohaline structure over the shelf on the along-shore wind stress component.  The large seasonal fluctuations of the extension of Plata derived low salinity water (Piola et al., 2000) can now be explained by the inversion of the along shore wind stress.  In the region of high seasonal sea surface salinity (SSS) variations (between 33°S and 28°S, Piola et al. 2000, Fig.2) a strong relation between SSS and wind stress is observed.  The historical data also allowed us to understand why during El Niño events, when the Plata outflow has doubled (eg Depetris et al., 1996), the plume does not extend further north as predicted by theory and models (eg Kourafolou et al., 1996; Pimenta, 2001; Simionato et al., 2001).  

IMPACT/APPLICATIONS 

Most of the work conducted was in preparation for the fieldwork: aircraft engineering for STARRS installation and coordination for the in situ survey.  Close cooperation between agencies in Argentina, Brazil and Uruguay has been accomplished through this NICOP project and related projects (see below).
TRANSITIONS 

The use of STARRS in this NICOP program is part of a recently started NRL program, Salinity Driven Advection in the Deep Littoral (SALIDA).  Characterization of such buoyancy driven flows should aid NRL in efforts to predict currents and density structures in dynamically similar areas.  STARRS is a new, leading-edge instrument. Operation of STARRS on a new aircraft deployment will increase NRL’s ability to deploy it in a variety of locations. We also expect to gain knowledge of how best to operate STARRS with the experience provided by these upcoming missions.  This knowledge will aid in further surveys using STARRS in the Gulf of Mexico (Mississippi River outflow) and US Pacific Northwest (Columbia River outflow).

RELATED PROJECTS 


The PIs of this NICOP project are also PIs of the South Atlantic Climate Change (SACC) Project (http://glaucus.fcien.edu.uy/pcmya/sacc/), funded by the Inter-American Institute for Global Change Research.  The general goal of this project is to advance our understanding on the role of the western South Atlantic in the regional climate.  A substantial part of the current knowledge of the transition region between subantarctic and subtropical shelf waters over the shelf is derived in part from this project (eg. Campos et al., 1999; Piola et al., 2000; Zavialov et al., 2002).  The hydrographic survey of the Plata discharge study is also a component of the SACC project.

This NICOP project is related also closely related to the physical component of UNDP/GEF project RLA/ 99 / G31 entitled “Protección Ambiental del Río de la Plata y su Frente Marítimo: Prevención y Control de la Contaminación y Restauración de Hábitats” (www.freplata.org).  This component includes several numerical modeling efforts (see Simionato et al., 2001), has completed an hydrographic survey, and plans eulerian and lagrangian current measurements within the Río de la Plata.  The project also includes an in-depth hydrological study of the Plata.  Martinez and Piola were involved in the experimental design and are actively participating in this project. 
The project entitled “Numerical simulation of the argentine continental shelf and interaction with the Brazil and Malvinas Currents” is based on a high-resolution version of the Princeton Ocean Model for the western South Atlantic between 20 and 55°S.  Barotropic runs including tides and winds have been completed (Palma et al., 2002).  Baroclinic runs including sea-air fluxes and continental runoff are being analyzed.  The model produces realistic flow fields and vertical structures in the region of Rio de la Plata.  Piola is a co-PI of this project and a strong and mutually beneficial interaction with our NICOP project is expected.
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* Dr. Wesson has replaced Dr. Miller upon his departure from NRL
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