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Eddies and jets and
standing meanders, oh my!

THOMPSON AND NAVEIRA GARABATO

Meanders are driven by potential vorticity
conservation and are associated with an
acceleration of the ACC.
Buoyancy (m s-2)

Meanders are regions of enhanced eddy activity
throughout the water column, as well as vertical
momentum transport.
Eddy kinetic energy (m2 s-2)

Acceleration of horizontal flows at depth may feed
back on lee wave generation and dissipation.
Eddy buoyancy flux
Thompson and Naveira Garabato (2014)
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Remotely-sensed surface observations suggest an
intensification of eddy activity over the past 20 years.
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Eddy energy and eddy transports are largely focused
in the lee of major topographic features.

Hogg et al. (2015)

n. Values outside this band show little change in EKE.
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FIG. 1. (a) Time series of EKE anomalies (cm2 s22) from 1993 to 2010, calculated from satellite altimetry data, for different regions [solid
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FIG. 12. Diagram of the negative feedback mechanism mediated by Southern Ocean standing meanders. Red curves and text indicate
the departure from an initial state (gray curves) in response to an increase in surface wind stress. (a) Isopycnals steepen outside of regions
of strong EKE, accelerating the ACC. (b) Increased zonal transport results in a reequilibration of the standing meander due to the arrest of
Rossby waves with a different wavelength and change in amplitude due to a modified vorticity balance. (c) Increases in meander curvature
enhance EKE, eddy buoyancy fluxes, and vertical momentum transport, which change the baroclinic structure of the meander and
decelerates the mean flow. Reduction of the mean flow allows the Rossby wave to travel upstream and modify the stratification.
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FIG. 12. Diagram of the negative feedback mechanism mediated by Southern Ocean standing meanders. Red curves and text indicate
the departure from an initial state (gray curves) in response to an increase in surface wind stress. (a) Isopycnals steepen outside of regions
of strong EKE, accelerating the ACC. (b) Increased zonal transport results in a reequilibration of the standing meander due to the arrest of
Rossby waves with a different wavelength and change in amplitude due to a modified vorticity balance. (c) Increases in meander curvature
enhance EKE, eddy buoyancy fluxes, and vertical momentum transport, which change the baroclinic structure of the meander and
decelerates the mean flow. Reduction of the mean flow allows the Rossby wave to travel upstream and modify the stratification.
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Overturning closure at the Antarctic margins

Pritchard et al. (2012)

Pritchard et al. (2012)

Documenting changes in shelf properties suﬀers from:
1. A lack of observations.
2. A limited understanding of dynamical controls.
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