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Mysteries of baroclinic circulation in the upper ocean: Eastern South Indian
Ocean
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The dynamics of the basin-scale circulation of the upper ocean is generally
well understood in the classical framework of wind-driven general circulation. There are still
knowledge gaps in the interaction of the general circulation with the coastal flows. This study has
clarified how the Leeuwin Current, a surface, southward-flowing coastal current along the west coast

of Australia, is a part of a shallow overturning circulation connecting the broad surface eastward
flow and a matching subsurface westward flow. The pathway of the Leeuwin Undercurrent is described.
In addition, a new shallow seasonal undercurrent is discovered on the continental slope of Northwest
Australia and a new deeper seasonal variability is found that propagates counter-clockwise along
the west, south, southwest, and east coasts of Australia. These variabilities potentially propagate
westward from the coast. This issue will be an interesting subject for future studies.
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