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EDDY ANALYSIS IN THE NORTH PACIFIC USING AN EDDY-TRACKING ALGORITHM

Yusuke UCHIYAMA, Nobue OKADA and Kenta KUROSAWA

Kinematics, dynamics, and statistical nature of mesoscale oceanic eddies and their effects on the
Kuroshio are investigated using a velocity-based automated eddy detection and tracking algorithm
proposed by Nencioli et al. (2010) to apply to a 20-year long satellite altimetry dataset provided by
AVISO for the entire North Pacific (NP) basin. In the NP, barotropic instability associated primarily
with topographic shear and frontal baroclinic instability concurrently promote generation of
mesoscale eddies. The eddy sizes and magnitudes of relative and absolute vorticity are inversely
correlated, which is well explained by inertial instability and potential vorticity conservation, in
particular in the Kuroshio Extension region (KE) and Subtropical Zonal Band (SZB), where eddy ki-
netic energy is highest in the NP. Mesoscale eddies generally propagate westward as non-dispersive,
first-mode baroclinic Rossby waves in the SZB and U.S. West Coast, according to a frequency-
wavenumber spectral analysis. In contrast, the eddies in the KE are rather multi-directional with
notable eastward propagation due to eastward eddy shedding from the eastward-drifting Kuroshio.
Furthermore, we show two selected examples, in which mesoscale eddies collided with the Kuro-
shio to provoke and suppress meander of its path off the continental shelf off Japan.
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