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Abstract

In this work we present recent top-bottom direct velocity measure-
ments in the Brazil Current (BC) System off southeastern Brazil
(24◦S). The data was collected during the CERES Experiment using
L-ADCP. CTD and Vessel Mounted (VM) ADCP profiles were ob-
tained simultaneously. The observed profiles are in good agreement
with the baroclinic numerical modeled velocities constrained by T-S
observations and VM ADCP measurements. The results show the BC
in the upper 500 m flowing southward, with maximum velocities of
about 0.5 m s−1 and transport of 4.7 Sv. Below the BC, the Interme-
diate Western Boundary Current (IWBC) flows northward having a
vertical extent of 700 m, maximum velocities around 0.3 m s−1, and
transport of about 3.0 Sv. Our results corroborate the fact that the
flow pattern of the BC System is mainly baroclinic (up to 75-80%) off
Southeast Brazil.

Introduction

The BC or BC-IWBC System off 23-24◦S Brazil (Figure 1) comprises the
BC flowing southwestward at surface and the IWBC flowing northeast-
ward in intermediate depths. At these latitudes the BC-IWBC System
is mainly baroclinic (Silveira et al., 2004). Most estimates of its vol-
ume transport and studies are based on geostrophic calculations. Direct
velocity measurements of the BC-IWBC System using L-ADCP are un-
precedented.

Goals

Our goals are to describe the CB-IWBC system flow pattern off 24◦S
and the relative importance of the barotropic and baroclinc velocity
components using top-bottom direct velocity measurements.

The CERES Experiment

The data set used in this work was collected during the fourth survey
of the CERES Experiment (CERES IV, see Figure 1). This experiment
is a set of four surveys which were conducted by the Ocean Dynamics
Laboratory from the Oceanographic Institute of University of São Paulo
(IOUSP) and funded by Petróleo Brasileiro S.A. (PETROBRAS).

Figure 1: The CERES IV conducted by R/V Antares (Brazilian Navy). The red dots represent the
location of top-bottom direct velocity measurements using L-ADCP. The black rectangle indicates the data
employed in this work.

Methodology

1 L-ADCP data precessing: methodology described by Fischer &
Visbeck (1993) and Visbeck (2001);

2 VM ADCP data precessing: CODAS processing package;
3 Calculation of baroclinic velocities with the sectional version of the
Princeton Ocean Model (POMxz).

Main Results

Observed Velocities:

Figure 2: Cross-Section Observed Velocities: (a) Velocities measured with L-ADCP; (b) Velocities measured with Vessel Mounted ADCP. The white numbers indicate transports and maximum velocities of the BC-IWBC
System. The black triangles represent the L-ADCP casts’ positions.

Modeled and Observed Baroclinic Velocities:

Figure 3: Cross-Section Baroclinic Velocities: (a) Baroclinic velocities measured with L-ADCP; (b) Baroclinic velocities estimated with POMxz; (c) Diference between the velocities fields (a) and (b). The white numbers
indicate transports and maximum velocities of the BC-IWBC System. The black triangles represent the L-ADCP and CTD casts’ positions.

Final remarks

• The BC-IWBC System observed velocities are similar to that
modeled with POMxz (Figure 3) but differ in details. These
differencies may be due to the sampling strategy employed;

• The L-ADCP observed velocities present a BC-IWBC System
mainly baroclinic corroborating Silveira et al. (2004);

• The direct velocity observations shown is this work are the first
L-ADCP measurements of the BC-IWBC System;

• These results are preliminary. The next step is to use all the
CERES IV transects to obtain a 3D velocity field in Santos Bight.

References

• FISCHER, J. & VISBECK, M., 1993: Deep velocity profiling with self-contained
adcps. Journal of Atmospheric and Ocean Technology, 10, 764–773.

• SILVEIRA, I. C. A.; CALADO, L.; CASTRO, B. M.; CIRANO, M.; LIMA, J. A.
M. & MASCARENHAS, A. S., 2004: On the baroclinic structure of the Brazil
Current-Intermediate Western Boundary Current system at 22◦S - 23◦S. Geophys.
Res. Lett. 31(14), L14308.

• VISBECK, M., 2001: Deep velocity profiling using lowered acoustic doppler current
profilers: Bottom track and inverse solutions. Journal of Atmospheric and Ocean
Technology, 19, 794–807.

Acknowledgements

T. C. Biló is funded by Fundação de Estudos e Pesquisas Aquáticas. Ad-
ditional funds to attend this conference were provided by Oceanographic
Institute of University of São Paulo through Programa de Apoio a In-
ternacionalização da Graduação (Pro-Int).

2012 OCEAN SCIENCES MEETING – 20-24 FEBRUARY – SALT LAKE CITY, UTAH, USA.


