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This paper reflects the authors’ commendable effort to make available to a broad scientific
community a new atlas of mesoscale eddy structures in the global ocean, with a
comparison of some salient features with those inferred from another atlas accepted as a
good reference on the subject.

 

The originality of the study lies in the Lagrangian approach chosen for the diagnosis of the
coherent structures, with the integration of an impressive number of numerical particles
into the geostrophic velocity field that is calculated from the horizontal slopes of the
AVISO sea-level product available weekly on a ¼° geographic grid.

 

The comparison of statistics between the two atlases sheds interesting light on the
capabilities of each to account for the global mesoscale ocean activity. This comparison is
all the more relevant since the source of data is the same (sea-level topography), and the
results differ almost exclusively in the methodological approach for the analysis of the
coherent structures (Lagrangian in the present study; Eulerian for the atlas used for
comparison).

 

The article is well constructed, and properly illustrated. It provides useful background



information for anyone wishing to work with this new inventory of oceanic mesoscale
structures in the future. I find no notable flaws in the achievement of this first objective.
Particular care seems to have been taken with the diversity of parameters making it
possible to extract partial information from the atlas, for example for the purposes of
regional studies.

 

As the number of atlases of equivalent nature is not high, this one cannot be reproached
for being a nth newcomer: by its very availability, this atlas is an asset for the community.

 

Rather, my main criticisms relate first to some shortcomings in the assumptions used to
promote a Lagrangian approach in the constitution of the atlas, and second to the nature
of the comparison made with the reference atlas. I believe that the article will gain in
quality, and the new atlas will be better understood and used if the authors carefully
address the following points.

 

 

Major comment #1

The current basis of calculation of the new atlas is the sea-level topography distributed by
AVISO. By construction, the eddy structures inventoried are the result of an altimeter
afflicted with a form of myopia for the finer scale structures, with a resulting aliasing on
the reality of the diameters and movements surveyed for the mesoscale structures. It
would be interesting for the authors to discuss in more detail how this myopia affects the
Lagrangian analysis they conduct: indeed, instead of having velocities fields sampled at
fine spatial and temporal scales, the method has to work with the degradation already
acted out in the AVISO product. Despite the use of a Runge-Kutta type numerical scheme,
it is certain that some temporal and spatial scales are lost forever, and are not taken into
account in the calculated displacements.

Since the authors report some experience with their method when applied to modeled
velocity fields (that are able to resolve oceanic variability at finer scales), it would be



appropriate to propose a reasoned discussion on the quantification, even coarse, of the
errors that result from the application of their Lagrangian diagnosis.

What is missing in this paper is indeed an estimate of the methodological error committed
by applying a Lagrangian methodology, which is in essence able to work on a kinematic
field of excellent spatiotemporal resolution, on velocity data degraded in time and space.
First, based on a fine-scale regional modeling of a fully developed eddy activity, it would
be interesting to know the unbiased result of this method for identifying coherent
structures and quantifying transport properties. Then, the modeled velocity field could be
degraded (keeping only its geostrophic part, sampling it at a coarse weekly scale,
extrapolating it on a ¼° geographic grid, etc.) and the identification and quantification
conducted again. If such a sensitivity study, or an equivalent, is already present in the
bibliography currently associated with the paper, it should be mentioned more explicitly.

 

Major comment #2

I have serious reservations about the relevance of the estimates of the transport achieved
at the global scale by coherent eddies. I understand that the authors wish to rely on
calculations previously proposed in the literature, but I am not convinced that the
definitions they use properly enlighten us on what this transport is, and help us appreciate
thoroughly the differences between the two atlases.

Let’s just focus on the use of the propagation velocity of an individual eddy, in the
calculation of transport through the sections constituted by the meshes of a geographical
grid of 1° resolution in latitude and longitude. With the adopted definition, two structures
with identical geometric properties (same surfaces, same vertical extensions, therefore
same volumes of water) will not contribute equally to the transport analysis if their mean
propagation speeds (or longevities) differ. What are the physical implications of this
definition? Can we agree that what truly matters is that a given volume of water
(expressed in m3) is fully transmitted through a control section? Whether the transmission
occurs in hours or weeks does not change the fact that the same volume transport must
be inventoried at the longitude or latitude of control. Yet, in its current format and in my
understanding, the definition implies that a faster or longer-lived eddy contributes more
efficiently to local volume transport. If the authors intend to work with such a definition,
meticulous care must be taken in presenting the meaning and utility, and in interpreting
the calculated quantity.

 

Other specific comments



 

L21-22.

The introduction could give some elements justifying the relevance of a better knowledge
of mesoscale oceanic eddies also for the study of marine ecosystems.

 

L34-35

Even with the availability of continuous images of flow fields, an Eulerian, accurate
identification of eddy centers and boundaries may remain a challenge due to the
complexity of interlocking dynamical scales.

 

L55-56

Observational studies are now focusing on exchanges along the vertical of an eddy
structure, without being limited to interactions between the center of the eddy and its
periphery.

 

L98-99

This is an important limitation of the identification, although legitimate for a global atlas.
However, the paper should remind us that true oceanic eddies are not circular, may have
subsurface properties more pronounced than their surface signature, have a complex
organization along the vertical, may not be in solid-body rotation, are sensitive to
ageostrophic motions, etc.



 

L108-109

The applied correction results in closed contours for trajectories within coherent structures
considered as stationary. Again, the counterpart of the assumption is the omission of the
vertical dynamics that exist within oceanic eddies. This point should be emphasized in the
text.

 

L115-116

This intensive seeding strategy requires discussion in light of the temporal and spatial
scales already lost in the sea-level product distributed by AVISO (see main comment #1
above).

 

L130-131

More care could be given to the justification of a monthly sampling of the initial positions
chosen extremely loosely compared to the spatial sampling. What relationships link the
two samplings, and how can these relationships be used to optimize the number of
particle trajectories to be integrated?

 

L138-139

It should be reminded here that the coherent structures studied are, by construction of
the method, idealized two-dimensional eddies.



 

L168-169

One may regret the empiricism of the choice of this combination of parameters. Chelton
was often criticized for having too many control parameters in his eddy identification
method. In the interest of fairness, this new paper could present a summary of all the
adjustable parameters used for the derivation of a new eddy atlas.

 

Figure 5

Avoid the use of longitudes larger than 180° (please express them in °W). In the caption,
the notion of subtitle more likely refers to the title of each panel.

 

L221-222

At the time of my review, the web page provided for the AVISO product unfortunately
does not exist...

 

L270

Pointing out that the vertical structure of eddies is far from known and understood is a
useful reminder, but should echo equivalent information to be discussed in the body of the
introduction.



 

L280 and following lines, and possibly some parts of the conclusion

These passages should be carefully reconsidered once the definition of eddy transport has
been unambiguously established (see main comment #2 above).
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