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Ocean eddies were the first signals of ocean circulation detected by satel
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atimetry. Standard deviation of sea surface height (SSH) showing global
ocean mesoscale variability has become a signature product from altimetry.

Now the decade-long merged data set from TOPEX/Poseidon (T/P) and
ERS altimeters has offered opportunities to study the patterns of the

movement of eddies and their propagation velocity (Brachet et al., 2004; Fu,
2006) In this study the merged sealevel anomaly data produced by AVISO
are used to estimate the propagation velocity of ocean eddy variability in the

global oceans. A technique of space-time correlation analysisis applied
the SSH time series to determine the propagation velocity.

Space-time correlation analysis
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The search window is incrementally increased until the maximum is located
at agiven time lag within atime lag window of +/- 30 days. Theresult is
then dominated by the energy-containing variability, or the “eddy
variability” at agiven location.

Eddy propagation velocity (zonal)
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Featuresto note: equatorial eastward high-speed zone (up to 70 km/day),
subtropical westward high-speed zone (up to 25 km /day), high speed zone
in barotropic gyres (south of the Gulf Stream, Argentine basin), eastward
velocity in the Gulf Stream, ACC.
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Featuresto note: high values in the tropics- divergence in the eastern
basin and convergence in the western basin; boundary currents; alternating
bands along the Agulhas Current and ACC.

North Atlantic Ocean

to

Eddy propagation velocity with bathymetry Eddy propagation velocity with 1000 m dynamic height (cm)
66.0

36
34
32 285 295 305 315 325 335 345
30 me - -
-15 -11 7 -3 1 5 cm

290 292 294 296 298 300 302 304
-

-
-6000 -4000 -2000 0 ———
meters 10 kmiday

10 kmiday

The Southern Ocean

Eddy propagation velocity and ocean bathymetry
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Comparison with MIT OGCM simulation (18-km resolution)

Eddy zonal propagation velocity (altimetry)

Eddy ssh standard deviation and
propagation velocity from altimetry
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Model (ECCO-2)
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ECCO-2 simulation of the eddy zonal propagation g
velocity (purple) and the altimetry observation (blacl COnCl usions
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« Eddy variability hasintrinsic westward
propagation.

« Eddy propagation isheavily steered by
ocean currents and bottom topography.

* Westward currentswith large vertical
extent are most effectivein carrying eddies.
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i 3 « Strong eastward currentswith large
P ra—r—— vertical extent such asACC docarry
L eddies eastward.

» Eddy-permitting ocean models are able to simulate the general patterns of
eddy propagation.
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« Agreement between model simulation and observations of the latitudinal
variation of zonal propagation isexcellent.
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