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Alpha Crucis

Alpha Delphini

The Oceanographic Institute of the University of Sao Paulo 
(IOUSP)

Two Departments:

•Physical, Chemical and 
Geological Oceanography  

•Biological Oceanography.

Courses:

•Undergraduate (BS) 
degree in Oceanography

•Graduate Programs at MSc 
and PhD levels



Research in the four areas of oceanography, ranging from coastal 
and estuarine to global scales

One important aspect is the 
investigation of the Ocean-Continental 
Shelf interactions and the impacts of 
changes in the large scale circulation on 
the coastal environment



Examples of International 
Collaborative Research at 

LABMON



The Sun-Ocean-Atmosphere 
thermal machine

Colder

Warmer

Solar radiation heats the ocean;

ocean heats the atmosphere;

pressure  gradients due to 
differential heating and 
convection generate wind and 
ocean currents.



The North Atlantic Thermodynamic Pump

Negative heat flux in the North Atlantic causes water to sink and 
move southward, generating the Atlantic Meridional Overturning Cell



The Global Thermohaline Conveyor Belt

AMOC

Indonesian 
Thruflow

Agulhas 
Leakage



Brazilian contributions 
to PIRATA and the 
International 
Research Program 
SAMOC

The SAMOC-BR and  the Atlas-B

Movar

Atlas-B

SAMOC Basin-wide Array (SAMBA)

Monitoring ocean-atmosphere and meridional fluxes in the South Atlantic

Projects funded by 
FAPESP’s 
Research Program 
in Global Climate 
Change



The Atlas-B and PIRATA 

Since 1997, an array of  moored buoys has been 

maintained in the Tropical Atlantic, by PIRATA, a 

Brazil-France-US collaboration program.

The ATLAS buoys deployed by PIRATA are built 

by PMEL, in Seattle, and shipped to Brazil.



Building the 
Atlas-B

From scratch to 
the MTR cover.

Two more articles:
Ocean Technology Magazine

& 
Journal of Shipping and Ocean 

Engineering



The first prototype of the ATLAS-

B, the “Guariroba”, is being tested 

since Aril 2013.

The ultimate goal is to replace the 

PMEL Atlas Buoys in the PIRATA 

Program.

The Guariroba” Mooring

The ATLAS-B is mainly funded by FAPESP.



The time-depth sections of temperature and salinity (left) based on hourly data collected 
between late April and early November 2013 reveal substantial variability in the upper 
300 meters of the water column. 

The T-S distribution (right) reveals significant variations in the water mass composition of 
the upper ocean.  During the warm period of late June the upper ocean is about 2ºC 
warmer than during the cold period of mid July.  The cooling is also associated with 
substantial freshening (0.3). 

The first data collected by Guariroba



In compliance with OceanSites, the 
Guariroba site includes a microCat with 
pressure gauge at 50m above sea level.

The records from April 2013 to June 
2014 reveal relatively large temperature, 
salinity and pressure variations, in 
differente time scales.

20/Apr/13 11/Jun/14

The ATLAS-B is part of  
OceanSITES

OceanSITES
Tropical & S. Atlantic



SAMOC

SAMOC is an international cooperation between 
Argentina, Brazil, France, South Africa and the USA.

The overarching goal of the SAMOC initiative is to 
observe and understand the mechanisms that 
control the mean and time-varying MOC in the 
South Atlantic and the interocean exchanges.

Additional collaborators from Germany, Russia, 
Spain, UK 

Funding: NOAA, FAPESP, CNPq, IAI, 
IFREMER/ANR, DEA, ... 

http://www.aoml.noaa.gov/phod/SAMOC_international

SAMOC endorsed by CLIVAR SSG 
in May 2012

Schiermeier, Nature, May 2013







Currrent-Pressure Inverted Echo Sounders (C-PIES)

Launching of a   C-PIES at 
46.1W, 34.5S.
Local depth: 4,850m



IES uses variation in sound speed to estimate geostrophic 
velocity and heat content in the water column.

A C-PIES is equipped with a 
pressure gauge and a currentmeter 
near the bottom.



Preliminary Results

In October/2014 the the first data from 
the Brazilian CPIES were retrieved, 
together with data from the NOAA’s 
PIES, by acoustic telemetry.



Time series are still too short for 
any climate analysis. However, 
deep data show large amplitude, 
short term variability in the deep 
currents.



The numerical modeling component of the 
SAMOC-BR Project 

Global implementation of a General Circulation 
Ocean Model (OGCM), with 1/12-Deg horizontal 
resolution and 32 vertical “hybrid” layers.

The model is forced with NCAR/NCEP 
Reanalysis products, since 1948.

Main objective is to study the ocean’s response 
to changes in  the atmospheric forcing.

Experiments being run in a Cray XT6 at the 
National Institute for Space Research (INPE)

SSH



The Hybrid Coordinate Ocean Model (HYCOM)

Navier-Stokes and conservation equations  for T, S, rho and 
other properties, in a rotating planet.

Horizontal grid is a combination of a Mercator mesh with a 
polar path, allowing the model to cover the entire Arctictic 
region. 

The vertical coordinates can be converted back-and-forth 
from rectangular z to/from  isopycnic or terrain-following 
(sigma) coordinates.

(www.hycom.org)

Num. Integration details:

Finite-difference grid with 
4500 x 3298 x 32 points;

DX=1/12 degree (~9km)
DY=DX*Cos(lat)
DZ= variable

Delta_t = 8sec &  240sec

~1/2 sim. year per day



Toggweiler, J.R. (2009), Science

The southern hemisphere’s westerly 
winds have strengthened and shifted 
poleward over the past 50 years.

The ocean circulation in the in the 
upper layers is mainly driven by the 
winds. 

Question:
What would be the ocean’s response 
to the shifting westerlies in a global 
eddy-resolving ocean general 
circulation model (OGCM) forced with 
observed wind products?

Westerlies are the prevailing winds in the 
middle latitudes, blowing from east in each 
hemisphere.

Shifting Westerlies



1949-1969

1971-1991
1993-2013

50.38o

S
52.25o

S

Wind Stress Wind Stress Curl

Intensification and southward displacement of the  SH Westerlies
NCEP Reanalysis  – from 1948 to 2013



50.38oS

52.25oS

Time variability of the mean wind-stress curl latitude



Indonesia Thruflow

N. Atlantic Deep Water

Agulhas 
Leakage SAMBA

RAPID/MOCHA

Results are being analyzed in different parts of the ocean, 
but with emphasis in the South Atlantic. 

Students & Young scientists involved:
Fabricio Oliveira – Post-Doc/FAPESP; 
Paola Castellanos – Post-Doc/FAPESP; 
Bruno Castaldi – Ph.D student/FAPESP
Wlademir Santis – Ph.D Student/CNPq
Eric Siciliano – M.Sc. Student/ITV



Variability of the Atlantic Meridional Overturning Circulation

Mean AMOC

(1990-2010)  - (1960-1980)



28

Model and observations show 
negative trends in volume and heat 
transports across 26.5N, with a 
sharp decrease 2009 -2010.

This 2009-2010 anomaly is related 
to an weakening of the Ekman 
transport.

The Ekman transport for the period 
has no significant trend.

The Total transport minus Ekman 
component is the one with the 
downtrend (c).

Comparison with Data
at 26.5oN (Rapid/Mocha Array)



From 1960 to 2011, the model shows downtrends both in 
MOC and heat flux, significant at 95%. There are intense 
variability from interannual do decadal scales. 



Indonesian Thruflow



Ongoing 
Investigation of 
the DWBC 
pathways 
using synthetic 
tracers and 
floats.


