
Context
• Mesoscale eddies are ubiquitous processes in 

the oceans:
o Geostrophically balanced
o Scales of O(100) km

• They are key regulators for ocean energy 
balance and heat/tracer transport

• Their surface signature is routinely captured 
via remote sensing observations
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1. Automated eddy detection and tracking

Multi-satellite altimetry products

META-Networks provides new dataset and 
utilities to investigate eddy interactions

[2][1]

4. Software tools

▪ Mesoscale Eddy Trajectories Atlas 3.2 (META3.2) based on                                                          
Py-Eddy-Tracker (PET) algorithm [1]

➢ Eddy identification:                                                                                                         
Closed contours of SSH around local min/max

➢ Eddy tracking:                                                                                                               
Combining overlapping eddies over successive days
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▪ Daily global observations of SSH
▪ Observations from all operating 

altimeters combined via OI
▪ Time-series from 1993 to present at 

1/8° resolution
▪ Produced by DUACS and distributed via 

COPERNICUS

▪ Dataset of large spatio-temporal extent
▪ Extremely rich of mesoscale features

➢ Need of automated detection and tracking  methods 
even in case of local studies

Code available via

▪ META3.2 [2,3] freely available from AVISO:

o Netcdf format

o Eddy centers, shapes and tracks

3. Network analysis: from individual eddy to eddy-eddy interactions

▪ Tracks combined based on overlapping contours with 
other eddies between t and t+dt

▪ Identification of merging and splitting events

▪ From individual tracks to track-networks

2. META-Networks

▪ Geographical distribution of merging/splitting events

o Time a given pixel is within a merged or split eddy contour (full 1993 to present t-series)

▪ Most splitting/merging events in highly 
dynamics regions (western boundary 
currents, Agulhas, equator)

▪ Higher number of events for anticyclones 
than for cyclones

▪ Cyclone/Anticyclone asymmetrical 
distribution across WBC (e.g. the Gulf 
Stream)

Anticyclones Cyclones

▪ Temporal evolution of merging and splitting events (median and interquartiles)

Radius Ellipticity Radius Ellipticity

Radius 
decreases/increases 
and deforms before 
merging/splitting

▪ META-Networks comes with full suite of tools to support users 
for:

o Analysis and visualization

o Build network from detected eddies

➢ Via Binder, it can go from classic static 
documentation to interactive Jupyter notebook 
directly on the browser
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