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Abstract

to 2015, we match the Eulerian eddy recognized from satellite altimeter and Lagrangian eddy from buoy-drifting trajectory

Based on the altimeter eddy data set published by Chelton and the buoy-drifting trajectory eddies from 1993

in the same period. Results show that the rate of pairing success between the Eulerian eddies and the Lagrangian eddies is
not uniform in space. Between 20° and 60° in both north and south latitudes, the rate pairing success reaches 25%, but in
the equatorial region, it is below 10%. Due to the Coriolis effect in the low latitude area is insignificant, the satellite
altimeter observations could not be effective to the Eulerian eddy; however, the Lagrangeian eddies identified by the buoy
trajectory are abundant, which indicates that the eddy observation by the drifting buoy in the low latitude region could
effectively overcome the area limitation of the satellite altimeter observation. Further analysis shows, the Eulerian eddy
radius (closed loop) is generally larger than that of the paired Lagrangeian eddy. The eddy radius obtained by the two
identification methods is roughly equivalent inside the ocean, but between 20° in the north and south of the equator
(especially near the equatorial region), high latitude regions, and western boundary current regions, the Eulerian eddy
radius is more than triple the radius of the simultaneous Lagrangeian eddy closed loop. In addition, when analyzing the
global distribution of the ratio for the Eulerian eddy, the Rossby number, and the corresponding Lagrangeian eddy Rossby
number, it is observed that the closed loop with smaller Lagrangeian eddy corresponds to a larger average relative vorticity.
That is, after the buoy is captured by the meso-scale eddy, it is easier to form a closed loop where the relative vorticity is
larger (such as meso-scale eddy centers, mesos-cale eddy edges, etc.).

Key words Rossby number; success rate of eddy pairing;

eddy radius; relative vorticity



