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2 Global observations of nonlinear mesoscale eddies

top

The following figures are adaptated from Chelton, D. B., Schlax, M. G., Samelson, R. M. and de
Szoeke, R. A.: Global observations of large oceanic eddies, Geophys. Res. Lett., 34(15), L15606,
https://doi.org/10.1016/j.pocean.2011.01.002
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2.1 Period of the described Atlas

top
The following figures are displayed on period January 1993 - March 2020



2.2 Figure 2 - Lifetime
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Histograms (left) and upper-tail cumulative histograms (right) of the lifetimes of the cyclonic (blue
lines) and anticyclonic (red lines) eddies. The ratios of the histogram values are shown in the
bottom left panel and in the bottom right panel with a 21-week running average.
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2.3 Figure 3 - Propagation
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Histograms (left) and upper-tail cumulative histograms (right) of the great-circle propagation dis-
tances of cyclonic (blue) and anticyclonic (red) eddies with lifetimes >= 16 weeks. The ratios of
the histogram values are shown in the bottom left panel and in the bottom right panel with a
500-km running average.
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2.4 Figure 4 - Long trajectories
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a and b. The trajectories of cyclonic (blue lines) and anticyclonic (red lines) eddies for (a) lifetimes
>= 16 weeks and (b) lifetimes >= 16 weeks for only those eddies for which the net displacement
was eastward. The numbers of eddies of each polarity are labeled at the top of each panel.

Figure 4a : Lifetime >= 16 weeks
Anticyclonic : 10984621 obs (404122.97 obs/year), 57294 tracks (2107.84 tracks/year) --- Cyclonic : 11242698 obs, (413617.59 obs/year), 60767 tracks (2235.61 tracks/year)
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gure 4b : Lifetime >= 16 weeks, and eastward propagation only
Anticyclonic : 2527788 obs (92997.04 obs/year), 14135 tracks (520.03 tracks/year) --- Cyclonic : 2738930 obs, (100764.93 obs/year), 15559 tracks (572.41 tracks/year)

4c and d. The same as Fig. 4a, except: (c) lifetimes >= 26 weeks and (d) lifetimes >= 52 weeks.

gure 4c : Lifetime >= 26 wi
Anticyclonic : 6027108 obs (221736.62 obs/year), 21510 tracks (791 55 tracks/year)  Cyclonic - 7402 obs, (212917.87 obs/year), 21365 tracks (786.02 tracks/year)




Figure 4d : Lifetime >= 52 weeks

4e and f. The same as Fig. 4a, except: (e) lifetimes >= 78 weeks and (f) lifetimes >= 104 weeks.

Figure 4e : Lifetime >= 78 weeks
Anticyclonic : 645351 obs (23742.39 obs/year), 856 tracks (31.49 tracks/year) --- Cyclonic : 485367 obs, (17856.60 obs/year), 659 tracks (24.24 tracks/year)




Figure 4f : Lifetime >= 104 weeks
Anticyclonic : 324718 obs (11946.34 obs/year), 340 tracks (12.

51 tracks/year) — Cyclonic : 231505 obs, (8517.04 obs/year), 245 tracks (9.01 tracks/year)
o an—

2.5 Figure 5 - Census
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Census statistics for the numbers of eddy centroids (a) and eddy interiors (b) for eddies with
lifetimes >= 16 weeks that passed through each 1 x 1 region. The eddy interiors are defined
by the contour of SSH around which the average geostrophic speed is maximum (corresponding
approximately to a contour of zero relative vorticity).

Figure 5a : Eddy centroids w0
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Figure 5b : Eddy interiors
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2.6 Figure 6 - Birth and death
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Census statistics for eddies with lifetimes >= 16 weeks showing the percentage of (a) eddy origins
and (b) eddy terminations for each 1 x 1 region.

Figure 6a : Birth events
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Figure 6b : Death events
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2.7 Figure 8 - Ratio cyclones/anticyclones
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The ratio of the numbers of cyclonic to anticyclonic eddy centers for eddies with lifetimes >= 16
weeks that propagated through each 1 x 1 region. A logarithmic scale is used for the color bar in
order to give equal emphasis to the ratios r and 1/r.
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2.8 Figure 9 - Parameter’s distributions
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The distributions of the amplitudes, speed-based radius scales, and rotational speeds (left to right)
of eddies with lifetimes >= 16 weeks in (a) the northern hemisphere and (b) the southern hemi-
sphere. Upper-tail cumulative histograms and histograms are shown in the first and second rows of
panels, respectively, with blue and red lines corresponding, respectively, to histograms for cyclonic
and anticyclonic eddies. The ratios of cyclonic to anticyclonic eddies are shown in the third rows of
panels. The global two-dimensional histogram of the joint distribution of the amplitude and speed
radius is shown in panel (c).
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Figure 9a : Northern Hemisphere
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Figure 9b : Southern Hemisphere
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2.9 Figure 10 - Amplitude
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(a) Map of the average amplitude of eddies with lifetimes >= 16 weeks. (b) Mean amplitude as
a function of latitude.

Figure 10a : Amplitude map
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Figure 10b : Mean Amplitude

14

12 ~

10 ~

Amplitude (cm)

T T
—60 =40 =20 0 20 40 60
Latitude (*N)

2.10 Figure 12 - Speed radius
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(a) Map of the average speed radius of eddies with lifetimes >= 16 weeks. (b) Mean speed radius
as a function of latitude.
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Figure 12a : Speed Radius map
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Figure 12b : Mean Speed Radius
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2.11 Figure 18 - Long propagation
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The trajectories of all of the cyclonic (blue lines) and anticyclonic (red lines) eddies with lifetimes
>= 16 weeks and propagating westward a minimum of 10° of longitude. The horizontal lines show
the latitude ranges of 10-50 that were considered for the analyses in Figs. 20.

Figure 18 : Westward Propagation >= 10°
Anticyclonic : 1349281 obs (49639.90 obs/year), 4485 tracks (165.00 tracks/year) — Cyclonic : 1624130 obs, (59751.56 obs/year), 5674 tracks (208.75 tracks/year)
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2.12 Figure 20 - Deflection
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The meridional deflections of the cyclonic (upper panels) and anticyclonic (lower panels) eddies with
lifetimes >= 16 weeks and starting points at latitudes between 10° and 50° of both hemispheres
that propagated westward a minimum of 10° of longitude (see Fig. 18). The left panels show
the changes in longitude (negative westward) and latitude (positive for poleward and negative for
equatorward) relative to the initial location of each eddy. The right panels show histograms of the
averaged azimuth of each eddy trajectory, defined as the angle with respect to due west formed by
the great circle connecting the starting and ending points of the trajectory.
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Figure 20 : Deflection
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