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ABSTRACT 

Maps of velocity vectors and streamlines, calculated after integration from some reference contour, can be very 
useful to illustrate the gross characteristics of the changing velocities. Nevertheless, they are only snapshots of the 
velocity field that cannot be used to directly infer exchange between different oceanic regions. In order to do so, 
we must use of a Lagrangian approach, where we actually track water parcels as they move under the influence of 
the spatially and temporally changing velocity fields. Here we present a simple model that integrates monthly 
velocity fields in time, either forward or backward, in order to track the origin or fate of water parcels. In our case, 
the velocity fields are inferred from the positions of Argo floats. We illustrate the model by examining the 
recirculation of intermediate waters in the southern South Atlantic Ocean. The model allows us tracking whether 
and how the water parcels at these intermediate depths recirculate zonally or drift meridionally. In this application, 
we carefully explore the important role of the Brazil-Malvinas Confluence and the Agulhas Leakage. We estimate 
that most of the intermediate waters recirculate across the ocean in time periods between about 10 and over 20 
years, eventually meeting at the Brazil-Malvinas Confluence region. Our results show no water transfer from the 
Indian Ocean, i.e. they show no Agulhas Leakage, although this may be an artefact caused by the absence of rings 
in the mean fields. A remarkable feature is the presence of a meridionally pulsating behaviour in the transoceanic 
trajectories, best visible in an accompanying video. 

Fig.1. Last frame of a 20 year simulation for the velocities at 1000 dbar. Floats have been released continuously from seven 
(lat,lon) points: (-20,0); (-30,-5); (-34,30); (-38,-50); (-40,-42); (-40,-20); (-55,-60). The particles are randomly released in a 2º 
box centered on the specified points. The colorbar indicates the time after release for each float in days. 
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