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direction. It is interesting to note that the kernel in the upper left panel near the southern tip of South 
America does not curl around into the Argentine basin, as might be expected for a convolution-type filter.

3.2. Spatially Varying Filter Scale

Figure 7 illustrates the ability of our filters to vary their length scales over the domain by using variable 
N  as described in Section 2.6. We filter the vertical component of relative vorticity at the surface from the 
submesoscale-resolving MITgcm simulation of the Scotia Sea with a resolution of 1 192/ q described in Bach-
man et al. (2017). In the map of the unfiltered vorticity (top panel), large scales are evident in the Antarctic 
Circumpolar Current to the east of Drake Passage, where the first baroclinic deformation radius tends to be 

(10)E O  km and is generally smaller than the eddies themselves. Small scales are ubiquitous over the conti-
nental shelf off the eastern coast of Argentina, where the deformation radius is (1)E O  km and is much closer 
to the eddy scale. We demonstrate the spatially varying filter by choosing the length scale of the Gaussian 
filter so that the filter scale is proportional to the local first baroclinic deformation radius. In making this 
choice we expect that more features will be filtered out in the areas where the dynamics tend to be larger 
than the deformation scale, as shown in the map of the filtered vorticity (middle panel) and the difference, 
that is, the eddy vorticity field (lower panel).

Figure 6. Effective filter kernels for Gaussian (top) and Taper (bottom) filters with various filter scales on the 2/3° MOM6 grid, centered at four points in the 
Antarctic Circumpolar Current. Top left: Filter scale is 100 km for the effective kernel centered at (100qW, 50qS), and 1,000 km for the remaining three kernels. 
Bottom left: Same filter scales as top left, except that the large filter scale was reduced from 1,000  to 300 km. Right column: The anisotropic versions of the 
filters in the left column, but with a third of the length scale in the meridional direction. MOM6 land points are shaded in gray.
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