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Compared with the Pacific where known variability is predominantly on seasonal to
interannual time-scales, the Atlantic signal is characterised by even longer periods.
Crossequatorial heat and salt fluxes arerequired to understand this climatic Atlantic
signal dueto the northward extension of the basin and theresulting " conveyor belt".
Earlier studiesalso reveal that part of thisnorthward flux should be concentrated on the
western boundary, a complicated area with eddies, current retroflection, undercurrents
and through flows.

Early modeling studies indicated that this advecbbSouth Atlantic waters into the
subtropical gyre of the North Atlantic was the esficontinuous western boundary transport
[Philander et Pacanowski, 1986]. However, resuttsmifthe WOCE community modeling
effort do not indicate such major direct trans@doing this route [Schott and Boning, 1991],
and recent observations indicate that some trahspours along the western boundary via
intermittent shallow boundary currents and eddies peak off from the North Brazil Current
retroflection [Richardson et al., 1994].

We tried to investigate this problem using two @iéint approaches: numerical modeling and
in-situ observations combined with TOPEX/POSEIDCatiad

Our modeling effort involves altimetric data assation. Carton et al. [1996] have
demonstrated that altimetric data assimilationahgseater impact than expendable
bathythermograph (XBT) or mooring data assimilationsea level and current variability in
the tropical Pacific. Assimilation is also a comnwaay of spreading the 2D-altimetric
information into deeper oceanic layers. Figurevegithe results of a numerical experiment
where two years (1993-1994) of TOPEX/POSEIDON adten sea level anomalies, XBT
profiles, sea surface salinities and temperatuags been assimilated into a non-linear
primitive equation model of the tropical Atlanticean . The results are analyzed by
comparison with reference data sets such as CITHERs: M. Arhan, H. Mercier, LPO; C.
Oudot, B. Bourlés, Y. Gouriou, ORSTOM). Clear dstibns in the meridional velocity
fields, alternatively positive and negative, whwére not previously reproduced by the
forced model, appear now both in the data andaraisimilated run along 7°N, in the North
Equatorial CounterCurrent area, west of 30°W. Tlussdlations propagate westward, with a
mean velocity of around 15 cm/s, amplitude 25-30acimh wavelength 800 km. They also



strongly influence northward transport, as thegetfthe whole 200 m-depth layer and could
be related to current instability in that area.
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Figurel
North Equatorial counter current oscillations reved by TOPEX/POSEIDON
assimilation and CITHER 1 ADCP measurements atiid T™ebruary 1993.
(a) Velocity and temperature fields as given byYO&8CM with T/P assimilation;
(b) Meridional velocity field from CITHER 1 ADCP aseirements;
(c) Temperature field from CITHER 1 ADCP measurdmen

During the ETAMBOT 1 and 2 cruises (P.l.: C. OudoRSTOM), in October 1995 then
April 1996, in-situ measurements were also gathereshsively in the western part of the
tropical Atlantic ocean. Comparisons in that areavieen TOPEX/POSEIDON geostrophic
currents and ADCP measurements sampled duringtABOT cruises reveal excellent
agreement between the two current estimates (figure
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Figure2
Comparison of altimetric geostrophic currents ohtad
from TOPEX/POSEIDON data and ADCP measurernr
during ETAMBOT cruise. Black: ETAMBOT1 cruise
results, all legs. Other colours: results deriveahii T/P
(by leg: sky blue: 35°W, pink: 7°30'N, purple: Cadeq)

This altimetric/in situ data study is a crucialgstewards replacing the ETAMBOT data in a
general geographical and temporal context. It oeo®s our confidence in altimetry, even in
that difficult geographic area, for monitoring eelsland the variability of the North Brazil
Current retroflection and thus of northern transpor
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