
Reviewers' comments: 

Reviewer #1 (Remarks to the Author): 

This paper addresses the question of how to analyze ocean velocity fields so as to predict where 

floating objects will accumulate. 

The paper tests a recent interesting theoretical result that for steady 2D velocity field, particles 

moving with the flow will accumulate along lines of the locally attracting strain eigenfunction 

(TRAPS). The paper claims to demonstrate this effect using measurements in a coastal 

environment. 

The demonstration rests on three field experiments in which the velocity field was measured and 

floating objects were tracked for a few hours. The claim is that these objects ‘were attracted” to 

the TRAP lines. 

More specifically, the experiments aim to test whether the green dots (drifting objects) in Figures 

4bc and 5b move toward the red lines (TRAPS computed from measured velocity fields) in the 

same figures. No statistical tests are given, just these pictures. 

I can formulate a simple statistical test for ‘attraction’, namely that the dots lie on top of the 

TRAPs lines by the end of the measurements. There are roughly 70 green dots. By the end, about 

6 dots are on the lines. Thus 91% of the drifting object do not end up on the lines, falsifying the 

hypothesis. The paper claims that these data support the hypothesis. 

I suspect that there really is something to this idea and that a more careful analysis would yield a 

more positive result. What is needed is a quantitative measure of the ‘attraction’ along with a 

statistical analysis of whether the data shows attraction relative to a null hypothesis. 

Clearly a "major revisions required" in the review language of other journals. 

Reviewer #2 (Remarks to the Author): 

In this manuscript, the authors introduce a more efficient approach to focus 

Search and Rescue (SAR) efforts that is based on Objective Eulerian Coherent 

Structures. With this technique the authors claim to retain the advantages of 

eulerian methods and improve on many aspects of traditional SAR. 

The manuscript is very well written and I believe the results will be of 

interest to others in the community and the wider field. I only have a few 

minor comments and suggestions mostly in the spirit of clarification. Thus, I 

recommend publication after minor revision. Here's a list of specific 

comments: 

- In some parts of the text the authors comment that their approach is faster 

than traditional approaches but don't mention how much faster. There are 

comparisons of robustness and domain limitations in the SIs, so I think it 

wouldn't be hard to include a sentence making a comparison of computing time 

between methods. 

- line 81: when discussing the sensitivity to release time, location, etc., 

please follow it up with a reference for further reading. 



- line 91: "short-term limit" of LCSs is a term that isn't very intuitive to 

the reader at this point (even though it becomes clearer later). I suggest 

changing/explaining this. 

- lines 108-112: The sentences are a bit convoluted and wordings like 

"theoretical centerpieces", for example, deteriorate clarity. This is 

especially an issue if you're introducing new terms to the reader, as is the 

case here. Furthermore, the text points to figure 2a which has e1 and e2 in 

it, neither of which has been explained to this point, adding to the 

confusion. So I suggest re-writing this part in a simpler, clearer manner. 

- line 124: This is a very interesting feature and it is not straightforward 

to intuitively understand. Thus I think the authors should give the reader 

resources to visualize this. Exploring this further in a SI (similar to SI.3, 

which explored divergence) would be a good idea, but I also think an animation 

would be very helpful (plotting the evolution of drifters along with TRAPs and 

the horizontal divergence as a colormap). If the authors think that neither of 

these options is within their scope, I think they could at least reference the 

animation in Serra & Haller (Chaos, 2016), which serves this purpose 

reasonably well. 

- line 128: replace "SAR" with "traditional SAR techniques", to make it clearer. 

- Calls to supplementary information throughout the text do not specify which 

section of the SI material. Please include that information throughout the 

paper for the ease of the reader. 

- Replace "divergence" with "horizontal divergence" throughout the text for 

the sake of clarity. 

- line 174: replace "SAR" with "traditional SAR". 

- Please make the color ranges in panels A of Figure 5 the same (something 

like -50 to 10). Please do the same for panels B (a different range, of 

course). Also please make the x-y axis ranges for all panels in Fig 5B the 

same. At the moment the left panel has a different range and no colormap, which 

makes it look like it's showing something different. 

- Please also make the color ranges in Fig 6 uniform. 

- line 229: What is meant here by "shorter time scales"? 

- line 330: add the acronym "QC" after quality controlled since that acronym 

is used later. 

- line 340: By numerical recipes do you mean William Press' book? If so, 

please provide citation with the proper pages of the algorithm. 

- It may be interesting to include a sentence or two about the horizontal 

scale of SAR operations. How big of a domain generally needs to be 

considered? How does this size compare with the usual size of TRAPs? 

- Is the schematic in the inset of Fig 1 purely for illustrative purposes? Or 

are there reasons to place a TRAP where it was placed? 



- I'm not familiar with SAR operations, but it may be relevant to include a 

sentence about how the active swimming of people may complicate the picture 

(or how it is negligible). 

- It seems to me that (i) the attraction in divergent regions and (ii) the fact 

that TRAPs are hidden from streamlines are related. If that is true, I think 

it's worth including a couple of sentences about this. 

Reviewer #3 (Remarks to the Author): 

Review of NCOMMS-19-30144-T by Serra et al. 

The authors investigate a novel method for nautical search-and-rescue based on the least 

eigenvalue of the strain tensor of the surface horizontal current field. They show that the method 

compares well with an alternative method based on the convergence of the surface current, and 

that it can be used in conjunction with either regional scale ocean models or high-frequency radar 

measurements of the surface current. This is a first-rate piece of work and is well suited to 

publication in Nature. 

As a good paper should, this paper raises many interesting questions. I will list a few in hopes that 

the authors may be able to address them within the scope of the current paper. This is in no way a 

precondition for approving publication. I am struck by the happy coincidence between the 

attraction time scale 1/s1 and the typical human survival time at sea, i.e. a few hours. What 

governs 1/s1? It must be longer in weakly strained regions such as mesoscale eddy cores. Is it 

generally sensitive to distance from shore, or proximity to major currents like the Gulf Stream? Is 

it sensitive to the resolution used to approximate the derivatives of the velocity field? Along with 

variations in survival time (e.g. due to water temperature), perhaps these factors could define 

circumstances in which use of TRAPs would be recommended versus other search methods. 

The phrase “under uncertainty” (lines 65, 140, 225, 291, 302) seems cryptic to me. Is there a 

more explicit way to say it? 

Line 136: Change “its” to “their”. 

Figure 4d: The arrow indicating TRAP A is very hard to see. 

Line 227: Change “loose” to “lose”. 

I recomend publicatio after consideration of the comments above.
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REVIEWERS' COMMENTS: 

Reviewer #1 (Remarks to the Author): 

I asked for quantitative estimates of the convergence of drifting objects to the TRAPS. The new 

manuscript contains these and is thus suitable for publication in its present form.


