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Interocean exchange of heat and salt around southern Africa is thought to be a key
link in the maintaining of the global ocean overturning circulation and therefore in
the stability of our present climate. General circulation models suggest a predominant
role for this so-called warm water route. While this connection has already been es-
tablished for the upper layers of the thermocline, numerical results suggest that the
Indo-Atlantic exchange is also essential to the injection of lower thermocline layers
(i.e., in the range of Subantarctic Mode and Antarctic Intermediate Waters) into the
South Atlantic. The confluence south of Africa of all these water masses makes it very
important to understand locally the dynamics of water exchange. Most of the leakage
of Indian water to the Atlantic Ocean occurs as large current rings that pinch off from
the Agulhas Retroflection. These processes have been topics of theoretical and exper-
imental research for more than twenty years. The Agulhas Current is the most intense
western boundary current and the retroflection region shows one of the highest sig-
nal of kinetic energy. It has only recently been demonstrated, from intensive Eulerian
and Lagrangian observations and satellite data, that the interocean exchange south of
Africa is dynamically much richer and more complex than previously thought. We
study the complex dynamics of the Agulhas Retroflection and regional mesoscale dy-
namics with a relatively high-resolution numerical model of the southern Africa Indo-
Atlantic region. By means of a hierarchy of sensitivity experiments, we investigate the
role of the shape and steepness of the bathymetry as well as the contribution of open
ocean and atmosphere forcings. The results are discussed in terms of physical pro-
cesses inducing or influencing the Agulhas Retroflection, ring shedding, local cyclone
genesis and dynamics, and the influence and interaction of Agulhas waters with the



neighboring upwelling systems are also investigated.


