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• Coherent mesoscale eddies are ocean circulation features 
with spatially coherent vorticity expressions 
approximately 10 to 250 km in diameter and persisting 
for 10 -100 days [1<Faghmous>].

• They play an important role in ocean circulation through 
their transport and mixing of both dynamical and passive 
tracers.

• Until recently eddy detection algorithms applied to sea 
level anomaly (SLA) data algorithms (e.g. Chelton et al. 
2011) have identified coherent mesoscale features using 
isotropic assumptions

• In 2015, Faghmous et al. (2015) published the OpenEddy
database that detects coherent eddies with anisotropic 
properties

• The dataset provides a unique opportunity to characterize 
the anisotropy of coherent mesoscale eddies on a global 
scale, and consider the important implications of eddy 
anisotropy on eddy mixing and mean-flow interaction
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• We analyze 65 million daily instances of coherent 
mesoscale features identified in the OpenEddy database 
produced by Faghmous et al. 2015.

• Geographically high instances of coherent features tend to 
be found in regions of high eddy kinetic energy.

• There are detected at the same rate throughout the year. Aviso Altimetry (2017). Mesoscale Eddy Trajectory Atlas 
Product Handbook. 
St. Agne, France: Author
Chelton, D., M/ Schlax & R. Samelson (2011). Global 
observations of nonlinear mesoscale eddies. Prog. 
Oceanogr. 334, 328–332. 

Faghmous, J. H. et al. (2015). A daily global mesoscale 
ocean eddy dataset from satellite altimetry. Sci. Data 
2:150028. 

Figure 1: The OpenEddy dataset 
provides a comparison between the 
coherent features identified by the 
OpenEddy algorithm and those 
identified by the Chelton et al. 2011 
method. “Chelton eddy” extremities are 
outlined in black (supplied from 
AVISO++) with pink tracks showing 
their path. “OpenEddy eddy” 
extremities are blue and yellow for 
cyclonic and anticylonic extrema 
respectively

Figure 2: Geographical distribution of the number of daily coherent eddy 
occurrences in 5x5 degree2 bins between Jan 1st 1993 and Dec 31st 2013.

Figure 3: Histogram of coherent eddy occurrences by month between Jan 1st

1993 and Dec 31st 2013. 
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• The majority of coherent eddies identified are 
anisotropic in nature

• eddy anisotropy shows large scale geographic patterns: 
eddy eccentricity is enhanced at high latitudes

• further eddy anisotropy shows coherent patterns that 
relate to the large-scale circulation: eddies tend to be 
more anisotropic in regions of high kinetic energy

• Separately characterizing regions of high and low 
kinetic energy. 

• Improve the treatment of coastal and polar regions

Figure 10: The gulf stream is displayed in 2.5 x 2.5 degree2 bins coloured by log10
of eccentricity. 

• eddies are on significantly eccentric/anisotropic 
on average (global median eccentricity = 0.8023)
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Figure 4: Log10 of average eccentricity is displayed in 5x5 degree 
bins. 

Figure 5: Sample standard deviation is calculated for each of the 
eccentricity bins.

Figure 6: Histogram of the eccentricity for the ~65 million eddies. 
Bins are normalized to a percentage.

Figure 7: Average orientation [degrees] from east for the major axis 
of the eddy ellipse in 5x5 degree2 bins.

• eddies tend to be have their major axis oriented 
zonally (global median orientation = 0 
[Degrees] from East)

Figure 8: Sample standard deviation for the average orientation 
[degrees].  

Figure 9: Histogram of the orientation for the ~65 million eddies. 
Bins are normalized to a percentage.


