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The manuscript analyzes eddy activity in the Gulf of Mexico by applying three eddy
detection algorithms to satellite altimetry data. The authors analyze the characteristics of
the eddies, such as dimension, location and date of birth/death, trajectory and temporal
variability.

The authors make an effort to provide detailed information between circulation and eddy
characteristics. However the methodology used to detect and track eddies I do not believe
is adequate. Neither calling their identified eddies as robust.

The reason is because the authors use detection/tracking techniques based on Eulerian
algorithms (instantaneous velocities) that are observer-dependent and not on the
geometrical properties of the flow. There are papers that show a large discrepancy
between Eulerian and Lagrangian detected eddies. For example, the work of Andrade-
Canto et. Al, 2020 (https://doi.org/10.1063/5.0030094), where they analyze the birth,
evolution and death of loop current eddies by coherent Lagrangian vortex detection. They
also show that Eulerian techniques are unable to accurately distinguish the birth, evolution
and death of the eddies in question, because they are based on instantaneous velocity
fields which makes the detection of an eddy between one time and the subsequent one
not in complete agreement.

Furthermore, their criterion for determining which eddies are coherent is based on the
condition that the rotational velocity of the eddy exceeds its translational velocity (U/c >
1), a criterion that has been shown to be invalid for defining an eddy as coherent. The
work of Beron-Vera et. Al, 2013 (https://doi.org/10.1175/JPO-D-12-0171.1) showed that
the Lagrangian evolution of closed SSH contours (all with U/c>1 for at least 90 days)
stretch and fold rapidly, exhibiting leakage and filamentation, that discualifies them as
coherent eddy boundaries.



In my opinion the manuscript does not present relevant results, much of what the authors
present only confirms what has already been said in other studies about eddies in the Gulf
of Mexico, simply that the authors use a larger database.

The method that the authors propose as "robust" is not a new method, it is simply the
combination of three similar methods.

Therefore, this reviewer recommends not to publish this manuscript.
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