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1. The use of “robust detection algorithm” in Figure 2 caption may not be appropriate. It
easily leads to an impression that it is a new eddy detection method in parallel with the
other three algorithms. Actually, it is not. It is just a combination of the results from the
other three eddy detections. It is not a more robust method than the other three.

We removed the note of “robust” in the revised manuscript and used “eddies
were selected by a combination of the three algorithms” in Figure 2 caption. 

2. A related issue – the definition of “robust eddy” is confusing and a bit misleading. It is
defined as a result of some consensus from the three eddy detection algorithms, not
based on some eddy characteristics (which I would prefer), e.g., eddies with certain
sizes/amplitudes, etc.

We removed the note of “robust” in the revised manuscript. Mesoscale eddies
were selected in this way so that we had more confidence in the detected eddies
than those given by one algorithm.

3. Some of the eddies shown in Figure 2 are small. I am not sure they should be
considered as eddies or not. I would think a consensus from all three eddy detection
algorithms, not just two of the three, should be used as the standard to select eddies.
According to Figure 2, the three features not considered as eddies are small and should be
discarded anyway. Using “all three” seems to be a better criterion.

The detected eddies have a radius larger than 37 km and can be resolved by the
gridded SSH product as we discussed in section 2.1 and Figure 1. 
We selected the mesoscale eddies in this way so that we had more confidence in
the detected eddies than those given by one algorithm, but they were less
restrictive than those given by one method. We have tried using mesoscale
eddies that can be detected by “all three algorithms”, but the selected eddies are
too restrictive by one of the algorithms, the H14 algorithm. 

4. Lines 16-17, “Seasonal variability appears in both the LCFEs and non-LCFE cyclonic
eddies and shows large uncertainties”. Does this mean the seasonal variations of the
eddies are not robust? Please clarify.

We changed the statement to “Seasonal variability appears in both the LCFEs



and non-LCFE cyclonic eddies and shows large uncertainties (not significant at
the 95% confidence level)”.

5. Line 28, abbreviation “GoM” is used, but “Gulf of Mexico” is still found later in the main
text. Be consistent throughout the text.

We used the notion of “GoM” later in the main text.

6. Line 33, it would be good to add an example of LCE on Deepwater Horizon oil spill
transport (Liu et al., 2011).

We cited the work by Liu et al., 2011.

7. Lines 44-45, it would be good to add a relevant publication (Liu et al., 2016b), which
summarizes the characteristic patterns of the LC system also using satellite altimetry
product.

Liu et al., 2016b was cited.

8. The abbreviation of Caribbean Sea to “CS” should be avoided. It does not save much
space, but causes unnecessary confusion – readers need to go back to search what “CS”
stands for. Actually, later in the manuscript, it is written as “ Caribbean Sea”.

We removed the abbreviation of Caribbean Sea (CS).

9. Lines 52-53, a relevant publication (Meza-Padilla et al., 2019) should be referred here.

Meza-Padilla et al., 2019 was cited.

10. Lines 66-67, it would be good to cite Nickerson et al. (2022) for an example.

Nickerson et al. (2022) was cited.

11. Figure 1(a), it would be good to add an isobath of 200 m (as a dashed line or in a
different color) to indicate continental shelf regions in the Gulf of Mexico.

We added the 200-m isobath in the revised manuscript.

12. Lines 282-283, it is claimed that the separation dates of 28 LCES are less than 1
month difference from those reported by Hall and Leben, 2016) as shown in Table 1. But I
found Number 7, eddy Creole, the difference is larger than 1 month (10 August – 20
October). Also Number 9, eddy Fourchon, 6 April – 11 February.

There are 35 LCEs listed in Table and the separation dates of 28 of the 35 LCEs
are less than 1 month difference from those reported by Hall and Leben (2016).
We rewrite the statement as “Among the 35 LCEs listed in Table 1, separation
dates of 28 LCEs are less than 1 month different from those reported by Hall and
Leben (2016).” 

13. Table 1, the last column should be labeled as “difference”?

Corrected.

14. Lines 166-167, Conventional altimetry data are not reliable for coastal regions for
various reasons. Thus, previous altimetry applications in the Gulf of Mexico were limited to
100 m and deeper region (e.g., Liu et al., 2016a, 2016b). However, altimetry data very



close to the coast (30 km) and in shallow areas are still used in this study as seen from
Figure 2. Justifications or proper discussions are needed. If you overlay a 200 m isobath
on the panels of Figure 2, you will see the Dry Tortugas eddy contours already span onto
the West Florida Shelf. This cannot be true.

At locations more than 30 km away from the coast, there are less than 30% of
missing along-track data used in the mapping of the gridded SSH product (Figure
R1). Therefore, we used the gridded data that are more than 30 km away from
the coast. We added this justification in the manuscript. 

Figure R1. Missing along-track data along track 230 in the northwest GoM (marked by the
thick black line in Figure 1).
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