Thank you very much for the opportunity to review manuscript peerj-85480v2, “Using sentinel nodes to evaluate changing connectivity in a protected area network”.

I would like to thank the authors for the effort they have put into this revision. I did find it hard to evaluate the reviewer responses document as there were responses that did not make it clear whether a reviewer comment lead to any changes in text or if the authors ‘just’ argued their point in that document. I would appreciate it if that could be made clear. If its just to respond to reviewer comments in the rebuttal document I don’t really see the value of this, because I do provide comments as I think through what potential readers would be curious about. If the response to those comments is restricted to the rebuttal document readers will not be aware of the reasoning the authors use.
Response 1: We thank the reviewer for recognizing the efforts we put into our previous revision and for their additional comments. As the reviewer suggests, we have made an effort to include further changes to the manuscript, which we think will be of interest to potential readers. We have tried to make sure we are clear where all of the revisions are made in the manuscript, as requested by the reviewer. We also note that, pending acceptance, the reviewer comments and our responses will be published with the manuscript, providing additional opportunities for readers to evaluate the review process.

Internal park connectivity and low cost areas (response 9). I still think there is an issue there and I don’t think its appropriate to use a lower cost for natural land cover in protected areas (0.1) compared to outside (1). Why would connectivity in natural areas be higher in parks?
Response 2: We consider that there are reduced costs to movement within protected areas due to regulation. While we agree that the natural areas themselves would not necessarily differ between areas inside versus outside of parks, we consider that the restriction of certain human activities (e.g., hunting, driving of recreational vehicles, resources extraction, new hydro development etc.) within park boundaries should lower the cost of moving through these areas. Indeed, a number of species experience higher rates of mortality outside of protected areas compared to within park boundaries (Barrueto et al. 2022; Hebblewhite and Whittington 2020; Obbard et al. 2017). We also note that a similar approach was taken by Spencer et al. (2010) who weighted pixels in protected areas due to their degree of regulation. By using this distribution of cost values to evaluate changes in the distribution of regulated protected areas, developed areas, and other landcover features, we found that the MPER index was sensitive to changes in the network and behaved as desired (with MPER decreasing as protected areas were added, and vice versa). We have added some text to further clarify these points in the methods at lines 192-201.

Response 13: Could you please elaborate further how your work compares to that of Brennan et al. (2022)? I think this is important for readers to understand.
Response 3: We have added some more text to the Discussion (lines 444-447 and 452-456) comparing our work and that of Brennan et al. (2022).

Response 14: I don’t see how the ‘clarifying text at lines 186-188’ justifies that argument that MPER measures functional connectivity. I disagree that MPER is the end of the gradient to functional connectivity. I find the liberal use of functional connectivity concerning here. I think the argument of a random walker is very weak and the tendency to overinflate the applicability of some methods (not just this paper) as functional connectivity measures is misleading.
Response 4: We agree with the reviewer that connectivity as we model it here, does not measure true functional connectivity. We note that the intent of our previous response (Response 14), was not to suggest that MPER is a measure of functional connectivity, but rather that the use of a random walker by circuit theory models helps to shift our naturalness model toward the functional end of the spectrum. Further, the clarifying text at lines 186-188 (now lines 183-186) were simply meant to show that while these naturalness connectivity models do not measure functional connectivity in the traditional sense, they have been shown to predict areas important for functional connectivity using independent wildlife data. We have now added some text to acknowledge that our model is not measuring functional connectivity, but that future work could validate our model with independent wildlife data and evaluate the alignment our model with species-specific models of functional connectivity (lines 183-186 and 452-458).

Response 15: Given that this is really a slight conceptual modification on published work (adding circuit theory models), I would very much like to see a comparison to the method that has been published on before. At this point I can’t tell what actually changes between approaches. I know one argument is that MPER can be used over time, but so can the other method. The Theobold et al. (2022) method also uses a cost surface in their connectivity calculations. Given that I really wonder how MPER differs from the other method. This is not meant as a criticism, I am actually very curious and would like to understand the differences better.
Response 5: This is an excellent question. Indeed, both the ProNet metric and MPER can be used to evaluate park-to-park connectivity at a high resolution over a regional or national extent for an entire protected areas network. As we highlight in the manuscript (lines 140-149 and 447-448), one of the main differences between MPER and the ProNet metric outlined by Theobald et al. (2022) (and other metrics) is our use of a static network of sentinel park nodes. This allows estimates of MPER to be more comparable over time given that recalculation of the metric is always done using the same set of protected area nodes. While both metrics measure overall network connectivity, we consider there to be important differences in what values of each indicator represents. ProNet measures the proportion of protected areas within a network that are connected based on some measure of distance and reflects both the size of protected areas as well as their spatial configuration on the landscape. In contrast, MPER measures the cost of movement within the network and so reflects the degree to which the landscape surrounding protected areas impedes movement of animals and gene flow between protected areas. 
 While Theobald et al. suggest that cost distance could be incorporated into the ProNet metric, it is our understanding that they do not actually do so in the paper, but rather use various threshold dispersal distances (reflecting the movement abilities of different species) to determine if certain protected areas should be considered connected. While the authors do not outline specifically how one would incorporate resistance distance into the metric, we believe it would most likely be done using a least cost path analysis between protected areas. This would present another key difference since least cost paths assume that animals have complete knowledge of the surrounding landscape and so follow the optimal route. In contrast, MPER, calculated using circuit theoretic methods, estimates the cost of moving along multiple movement pathways between all sets of nodes.
A final difference is that the sentinel node method can not only be used to calculate the MPER indicator but can also be used to calculate an index of node isolation as well as to produce current density maps, which can be used to identify areas critical for maintaining network connectivity, or likewise, areas where connectivity could be restored. 
Response 36. Thank you for this response. What I can’t tell from the response is whether this discussion has made its way into the main text. I don’t see a reference to the main text here. I think it would be useful to include this in the main text so readers get the benefit of being aware of this.
Response 6: We have added new text to the discussion as suggested (lines 556-559).

Response 38. Thank you for making the change to the text. As you recommend others to check the assumption that 50 nodes are sufficient, how do you propose they do so? What is your guidance on how many nodes to try? Does this depend on the study area setup? What considerations need to be taken into account? At this point the statement is not sufficient to help others determine what to do. This is of particular interest to non-academics who don’t have the time to spend a lot of time exploring the correct number of nodes for their work.
Response 7: We have added some additional recommendations for others looking to test the generality of using 50 sentinel nodes as we suggest (lines 467-478).

Response 40. As with Response 36 I can’t tell if this has made its way into the main text. I am not arguing that we should wait for perfect landcover data, that’s not possible in my opinion. I think its important to share with readers that one of the caveats of this method that can be used over time is the change in input data we can anticipate will happen given what we have seen over the last 10-15 years. If this method is meant to be ‘future proof’ this is an important consideration to be made. Keeping nodes consistent through time is great, but if my underlying resistance surface data changes significantly over time readers need to be made aware of the potential consequences of this.
Response 8: We agree that it is important for readers to understand the potential consequences of these changes. We have added more text to make this clear (line 544-552).

Response 41. Thank you for this response. As with previous responses I can’t tell from the response is whether this discussion has made its way into the main text. I don’t see a reference to the main text here. I think it would be useful to include this in the main text so readers get the benefit of being aware of this.
Response 9: We have now added some text to the Discussion as suggested (lines 559-561 and line 585).

I repeat my request to the authors to make their data and code as available as reasonable. I’m a big believer in the FAIR (Findable, Accessible, Interoperable and Reusable) principle for scientific data management and stewardship (e.g. https://www.nature.com/articles/sdata201618), which is why I include a request like this in all my reviews. Both at the review process and once the paper is published this would help a lot for replicating a study and validating findings. The current link to Figshare is not available to view. At this point I can not evaluate the validity of the authors statement that data and other information are there. I think its important to allow reviewers to evaluate a study thoroughly by making data and analytical code available to them.
Response 10: Our apologies. We thought we had provided a private link to Figshare that would allow the reviewers to evaluate our data and code. The following link should provide access: https://figshare.com/s/02f73f77ff937f49528b 
