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ESSD_2021_300 "META3.1exp : A new Global Mesoscale Eddy Trajectories Atlas
derived from altimetry"  by Cori Pegliasco, Antoine Delepoulle, Rosemary
Morrow, Yannice Faugère, Gerald Dibarboure

In this manuscript, the authors presents a new global atlas of ocean mesoscale eddies
detected and tracked from satellite altimetry. This new product is a major evolution of the
META2.0 atlas developed by CLS with support from CNES and distributed by AVISO+.

The changes in the algorithm of detection and tracking can be summarized as follows:

The detection algorithm used is, for META3.1exp the Py-Eddy-Tracker (PET) developed
by Mason et al., 2014) whereas META2.0 is based on an evolution of Chelton et al.,
(2011) algorithm.
The detection algorithm is applied, in META3.1exp, to the Absolute Dynamic
Topography (ADT) fields instead of on the Sea Level Anomaly (SLA) maps for META2.0.
A pre-processing large scale filter is applied for both versions of the algorithm on the
original altimetry fields: for META3.1exp the filter is a 2D Lanczos with cutoff
wavelength set at 700 km instead of 1000 for META2.0.
A minima of 0.4 cm of amplitude is accepted for eddies detected in META3.1exp
whereas is 1 cm for META2.0.
A shape errors is performed on the identified eddies with shapes too different from
circles in META3.1exp.
Concerning the tracking of eddies, META3.1exp bases it on overlapping between eddy
areas sampled at consecutive times whereas META2.0 just look for the closest and
more similar eddy in a given area.

I find the new method and eddy dataset very well described and of high potential interest



for the scientific community of oceanographers and modelers. However, I would like to
suggest to improve the discussion on the various setting of parameters as well as enrich
the impact of the product that will be distributed by AVISO+ with a bit more validation of
the dataset going beyond the mere comparison with the previous Atlas. Indeed, the
manuscript is well written and the comparison between the two atlases and almost every
new choice made in implementing META3.1exp from META2.0 are well documented
(including the application of the algorithm to either the all-merged versus 2-satellite
altimetry maps). Yet, it is very difficult to assess from the manuscript itself, the realism of
one or another algorithm or the real impact of the parameter setting beyond a statistical
measure of the number of eddies, their amplitude, radius and the associated trajectories.

Hence I would propose the following implementations in the discussions:

A justification of the various META3.1exp parameters setting:
Why there is a need of a large-scale Lanczos filter on ADT? I understand that this
might filters out large blobs of ADT which are not eddies, yet, such detections, if
they exist, can be filtered out at a later stage either by looking at trajectories or by
limiting the diameter of the eddies to a given value that need to be tested. In
particular, what are the results of META3.1exp when this filter is not applied?
Why an amplitude of 0.4 cm has been chosen? What is the impact of a higher or
lower threshold?
What is the impact of the shape test error? Does it really impact the final results?
How does the percentage of the overlapping area for two consecutive eddy-detection
impact the tracking of eddy trajectories?

It would be important to provide cases illustrating the improvements of META3.1exp
detection compared to META2.0 using either ocean hydrographic sections or
complementary satellite data sets (SST but even better CHL-a).
It would be even more quantitative in terms of validation of META3.1exp to address a
comparison with an independent data set estimating ocean mesoscale eddies such as
the Loopers assessed by Lumpkin (2016: https://doi.org/10.1002/2015JC011435) from
surface drifters.
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