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ABSTRACT:

Drifters and floats are used together to study the surface and sub-surface circulation of the Southern Ocean.  For this study, we have analyzed nearly 200,000 days of drogued surface drifter data and almost 15,000 sub-surface ALACE float trajectories.  ALACE trajectories represent mean temperatures and velocities over 10 to 25 day time periods and come from 900 m depth. Both data sets span the 1990s, providing a record of mean flow and variability during the past decade. Dynamic height at the surface and at 900 m depth have been objectively mapped from the velocity records.  At both depths, mapped dynamic topography indicates that the Antarctic Circumpolar Current is narrower and stronger than would hydrographic data from atlas data suggest, implying that bottom velocities are eastward in the Southern Ocean. Surface circulation from drifter data shows that flow rotates to the left of the wind.  In winter when the mixed layer is deep, rotation is 34 degrees, and it increases to 60 degrees in summer.  These results suggest that the 15-m deep drogues on the drifters sample different portions of the Ekman spiral as the Ekman layer changes depth over the course of the year.

