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*Please ensure you delete the link to your author homepage in this e-mail if you wish to forward it to
your co-authors.

Dear Dr Karger,

Your manuscript entitled "Ineffective protection and rapid loss of tropical cloud forest biodiversity and
ecosystems worldwide" has now been seen by 3 reviewers, whose comments are attached. The
reviewers have raised a number of concerns which will need to be addressed before we can offer
publication in Nature Ecology & Evolution. We will therefore need to see your responses to the
criticisms raised and to some editorial concerns, along with a revised manuscript, before we can reach
a final decision regarding publication.

We therefore invite you to revise your manuscript taking into account all reviewer and editor
comments. Please highlight all changes in the manuscript text file.

We are committed to providing a fair and constructive peer-review process. Do not hesitate to contact
us if there are specific requests from the reviewers that you believe are technically impossible or
unlikely to yield a meaningful outcome.

When revising your manuscript:
* Include a “"Response to reviewers” document detailing, point-by-point, how you addressed each

reviewer comment. If no action was taken to address a point, you must provide a compelling
argument. This response will be sent back to the reviewers along with the revised manuscript.
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* If you have not done so already please begin to revise your manuscript so that it conforms to our
Article format instructions at http://www.nature.com/natecolevol/info/final-submission. Refer also to
any guidelines provided in this letter.

* Include a revised version of any required reporting checklist. It will be available to referees (and,
potentially, statisticians) to aid in their evaluation if the manuscript goes back for peer review. A
revised checklist is essential for re-review of the paper.

Please use the link below to submit your revised manuscript and related files:
[REDACTED]

<strong>Note: </strong> This URL links to your confidential home page and associated information
about manuscripts you may have submitted, or that you are reviewing for us. If you wish to forward
this email to co-authors, please delete the link to your homepage.

We hope to receive your revised manuscript within four to eight weeks. If you cannot send it within
this time, please let us know. We will be happy to consider your revision so long as nothing similar has
been accepted for publication at Nature Ecology & Evolution or published elsewhere.

Nature Ecology & Evolution is committed to improving transparency in authorship. As part of our
efforts in this direction, we are now requesting that all authors identified as ‘corresponding author’ on
published papers create and link their Open Researcher and Contributor Identifier (ORCID) with their
account on the Manuscript Tracking System (MTS), prior to acceptance. ORCID helps the scientific
community achieve unambiguous attribution of all scholarly contributions. You can create and link
your ORCID from the home page of the MTS by clicking on *Modify my Springer Nature account’. For
more information please visit please visit <a
href="http://www.springernature.com/orcid">www.springernature.com/orcid</a>.

Please do not hesitate to contact me if you have any questions or would like to discuss these revisions
further.

We look forward to seeing the revised manuscript and thank you for the opportunity to review your
work.

[REDACTED]

Reviewers' comments:
Reviewer #1 (Remarks to the Author):

This MS highlights the ineffective protection currently afforded to Tropical Cloud Forests (TCFs)
globally. The authors conducted comprehensive and scientifically robust analyses that use high-quality
global datasets to not just provide a relatively recent update of the conservation status of TCFs, but to
also demonstrate the extinction and deforestation risk to tropical cloud forests and biodiversity and
ecosystems in three main regions. Overall, the MS was concise and flowed well. Most importantly, the
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findings are novel, valid and significant. The methodology was also clear and sufficiently detailed and
recent and relevant literature was appropriately cited. While the presentation of the results in the form

of figures was of high quality, there are some minor issues that need to be addressed to improve the
clarity. Please find specific comments below:

Line 38: Please omit the phrase ‘rapid global response’. We can't get a rapid global response to save
any ecosystem or any species in this world today. If you have an example of a global response to save
an ecosystem or a species other than ourselves, please cite it as I would love to see it.

Line 39: In addition to citation no. 15, please cite studies related to use of conservation finance
instruments to save forests (e.g. payment for ecosystem services, carbon offsets) as an example of
applied rather than novel ‘theoretical’ conservation approaches. I know this is an academic study, but
we need to showcase more examples of science-based conservation solutions that have real-world
impact.

Line 76: Ratio instead of ration.

Line 77: 1 find the inclusion of tree fern data in the analysis puzzling — a good justification is needed
here. Why include a family-level dataset that we know is highly associated with TCFs in an analysis
along with three class-level datasets? Why not have an analysis with datasets from the same
taxonomic level that are highly associated with TCFs? Or just keep the analysis to the three classes:
mammals, bids and amphibians? Or why not just use datasets from taxonomic levels associated to
TCFs that have been well documented (like tree ferns)?

Line 148: Initiatives like CBD have little real-world relevance. Can you cite initiatives that are creating
market pressure for countries and corporations to change their practices to reduce carbon emissions
through forest projects? E.g. Paris agreement.

Line 176: Perhaps the biggest trick pulled off by corporate America: redirecting environmental
responsibility towards individuals despite the latter collectively accounting for far less a footprint
compared to corporations. Urgent action should not come from the ‘policy’ and conservation
community, but from large corporations. Can you be explicit about the need for corporations to play a
bigger role in your concluding paragraph?

Line 325: Any reason why more recent data from Hansen’s datasets (up to ~2019-2020) were not
used for the analysis?

Figure 1: What do the black lines indicate? The inner rings for some of the smaller pie-charts (i.e. for
species richness 50) are not legible enough to justify inclusion.

Figure 2: The description for Figure 2(a) and (d) are not sufficiently self-explanatory and require
elaboration (e.g. what do the colours, rings and numbers represent).

Supplementary Figures: Figures S4 and S5 shows interesting results, which should be discussed more
in the main text. The title of the MS gave me an impression that it would discuss more about
ineffective protection of TCFs, but based on what I've read, has largely focused on the biodiversity
aspects of TCFs.
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Reporting summary: You mentioned that that effect sizes were calculated, but I did not see this
reported in the MS. Please clarify.

Reviewer #2 (Remarks to the Author):

Karger et al. define tropical cloud forest extent, habitat change, biodiversity levels, and species
turnover (endemism), and then project extinction risk under deforestation scenarios. There is much to
like in this article: it brings new focus to the conservation of a globally critically important habitat, is
clearly written, and is supported by lovely figures. In places, there are some really interesting and
unique findings, especially the degree of turnover between TCF biomes and taxa (e.g. L83-94), but in
others the article feels more descriptive about biodiversity (e.g. L77-82) and habitat extent. I have
some concerns, especially related to defining TCF and deforestation rates.

(1) I am not an expert of habitat distribution modelling and so cannot comment on the technical
details. It seems the authors have modelled a projected distribution of tropical cloud forests using a
database of 529 points from within Tropical Montane Cloud Forest from UNEP-WCMC. But I am
surprised to see the authors models projecting to include some areas in the ~100 to ~500 masl
elevation range (FigS2a). Terrain may be steep, but these are surely lowland forests? Apologies if I
missed it, but I couldn’t see any clear definition of ‘montane’ in the manuscript, and I struggle to think
of cloud-dominated lowlands.

(2) The authors suggest that there is forest loss in all 60 regions. I find this a surprising result given
previous studies and thus one that needs more support to be convinced that these new findings are
not to some degree a methodological artefact. I have four areas of concern:

(A) Issue (1) means that lowland areas with higher annual deforestation are included in the analysis
(FigS2b). How does their exclusion change results?

(B) The authors use Hansen tree cover data to look for loss, but optical imagery is unable to penetrate
cloud. Some areas of TCF have extremely persistent cloud, making images very infrequent. How have
the authors dealt with this and where there are inaccuracies in the deforestation time series?

(C) I wonder about the potential for (i) natural deforestation and (ii) tree plantation clearance to
explain some of these results. (i) Hispaniola and other Caribbean islands, for example, have suffered
from some extreme hurricanes recently, destroying large areas of natural forest. Similarly, high
precipitation and steep terrain make landslides frequent in some other TCF areas. (ii) Hansen does not
differentiate between native and plantation forest. Could these explain deforestation in some regions?
And how have the authors dealt with these potentials?

(D) Have the authors included reforestation as a component of TCF change? In Latin America and
Caribbean, for example, there was minimal evidence of deforestation during much of the time period
studied by the authors, but an abundance of secondary forest regeneration that spans many biomes
(i.e. Fig 1; Aide et al. 2013 Biotropica 10.1111/j.1744-7429.2012.00908.x). Why do the authors find
such a different pattern?

(3) I was not sure about statement on L25 about TCF being most species rich terrestrial ecosystem,
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because of lowland tropical rainforests being so diverse, and L33-35 surely contradicts this statement
(ie there are more than 3700 species in lowlands). This is more correctly presented as a hypothesis in
L74 re. concentration of biodiversity, although at the per ha level this would again be questionable (ie
more species in 1 ha of lowland forest than TCF). I think care is needed to make sure statements are

clear and verifiable.

L36-38: Feels repetitive.

Reviewer #3 (Remarks to the Author):

Key results:

The paper calls for attention to improve the protection status of tropical cloud forests. The authors
show that tropical cloud forests make up only 0.4 % of the global land surface, but harbor appr. 15 %
of the inspected species (mammals, birds, tree ferns, and amphibians). The authors have an
interesting database on tropical cloud forests and innovatively model the extent of cloud forests based
on this. They inspect the rate of forest loss (Hansen data) from 2001 to 2016 and find that 1.6 % has
been lost, including 40 % inside formally protected areas. This might at first justify the framing of the
paper and the rather alarmist tone of the writing, somehow giving the reader the impression that the
cloud forest would be in a particular conundrum, compared to other biomes (here fully acknowledging
that the general loss of habitats and biodiversity is alarming indeed). However, when looking into the
details of the analyses, it seems to me the cloud forest is not much more affected by habitat loss than
many other biomes (see lines 335-337). The conclusion that the protected areas (PAs) would have
failed is not based on state of the art counterfactual approaches (such as matching) and therefore the
paper cannot say anything about how much worse the situation would have been had the PAs not
been established. Moreover, the authors do not account for some critical factors in the way they deal
with the protected area data, which I open up more below.

In sum, an interesting paper building on some interesting data and modelling that could certainly be
of interest for a wide readership. Unfortunately, the analyses relating to PAs are weak and the
conclusion for that part not justified.

Validity:

The manuscript has some flaws that currently prohibits its publication. Most importantly, the authors
do not control for the year of establishment of a PA. This data is available in the WDPA dataset used
and seeing the rapid increase in PAs during the last decades this might be problematic. It might well
be that forest loss now categorized as inside PAs was in fact taking place outside PAs, as the PA might
have been established during the time period 2001-2016. I also think that the manuscript would be
greatly improved if the authors would apply a counterfactual approach to estimating how effective the
PAs have been, instead of the simple inside-outside analyses they do and that start to be a bit
outdated in literature on PAs. The analysis as it is now, cannot say anything about the role the PAs
have played compared to what the situation would have been without PAs. Yet, the authors draw the
conclusion that the PAs have failed, and what’s more, suggest that this should be considered in the
upcoming re-negations for a new post-2020 Biodiversity Framework. There is a growing literature on
PA effectiveness/evaluating PA impact that I suggest the authors familiarize themselves with and
consider to build on. A good start are these papers, including additional references listed within them:
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13448
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https://www.sciencedirect.com/science/article/abs/pii/S0006320719319032

Originality and significance:

The paper is certainly interesting and would the analyses be improved, I think the results would be
novel and of interest for a wide readership within the conservation and ecology fields. If improved, the
result could also have policy relevance for the post 2020 Biodiversity framework of CBD.

Data & methodology:

See my concerns above, the conclusions about the effect of PAs are not valid as the authors have not
accounted for the year of establishment, meaning they might categorize forest loss that took place
outside formal protection as a failure of protected areas that only became established in later years
between 2001-2016. The paper does not apply any counterfactual approach, like matching, to assess
PA effectiveness, and therefore their conclusion that PAs would have been a failed policy tool might
not be correct.

Appropriate use of statistics and treatment of uncertainties:

I appreciated that the paper tested different z-values for their estimate of species loss based on area
loss. However, I am a bit puzzled about why the authors choice 0.5 and not 0.25 as the “default”
value around the narrative in the text?

About the need for statistical matching, see above.

Conclusions: I find the conclusions and data interpretation only partially robust, valid and reliable. My
main concern is that policy makers might think that PAs are not a good policy tool based on this
paper, even if specifically that part of the manuscript was weak in terms of both data and
methodology.

Suggested improvements: See above for major concerns and the end of the reviewer report for minor
things that came up in the text.

References:
Some minor concerns listed below. For a good start about matching, see links above.

Clarity and context:

The paper is clearly written and the text flows well. However, the tone is pitched to sell the story a bit
too much to my taste and especially considering the concerns I have about the appropriate use of the
PA data.

Minor comments:

lines 73-76: If no studies exists about other biomes, this is pure speculation and I would omit it. If
you could put it relative to some previous results, like comparable numbers for some other biome, it
could give some back-up to your hypothesis.

lines 118-119: I wonder what evidence/references you have to back up this statement: ...” but the
specificity, rapidity, detail and magnitude of the TCF loss we find inside reserves globally stands out.”

line 131: Why 0.5 and not 0.25?

line 148: “only 75 nations” is not so little, considering that there are 195 in total, so please consider to
6
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omit the word “only”.

lines 170-172: “This is backed up by related findings (33,34), including those using counterfactuals
(49) that document ineffective protection against human pressures in reserves, especially in remote
and inaccessible areas (49).

Note that the “related findings” you refer to are opinion pieces/policy forum ideas. Please either refer
to papers presenting empirical evidence for your claim that PAs are failing more widely, or
alternatively change the wording.

Fig. 1. I do not quite understand what benefit panels d, e, fadd to the figure? The details get so small
that they are almost impossible to interpret. I would suggest instead having space to enlarge a, b, c.

Fig. 2. Comparing b and c, it is clear that the rate of change has been very different inside PAs, why is
the text not reflecting this finding? This figure gives an indication that if counterfactual measures (like
matching) to assess PA impact would have been applied the conclusions would most likely have been
that PAs have substantially mitigated deforestation pressures and without then the situation would be
even worse.

Fig. 3. Why are the TCFs on the islands around Madagascar missing for mammals and amphibians?
line 264: the resolution of the grid cells at which you operate could be introduced earlier, so that it’s
clear for the reader that it applies to all datasets?

line 282: “wasdefined”, please separate the words.

line 294: “Guisan & Zimmerman. 1-2 other refs”. Please add year and refs and make formatting
consistent with journal requirement.

line 330: please make the 2 in km2 as a superscript.

lines 335-337: “... or 1.16 %, which amounts to a rate of -0.0725%/y, which is slightly more than the
combined loss in all forests types between 2010-2020 which is reported as: -0.06%/y (68)". This is
why I don’t find the text of the paper in line with the presented evidence. If the rate of loss is more or

less similar as forest loss overall, I think it needs to be presented earlier on in the text.

lines 340-345: See my main objection to this paper in the above text, the authors do not account for
the year of establishment of the PAs.

line 355-358: Can you explain what you mean with minimum of 3 records?
line 373: “from off”, please remove one word.

line 403: I am not fully convinced by your use of z= 0.5 as a medium scenario, I would much rather
see 0.25 used.

Fig. S4. The violet shading remains unclear for me, could it be better explained?

Fig. S6: some circles are missing for some taxa, is it due to no species in that group for the specific
region? If so, consider to include a mentioning of this in the legend (same issue as in Fig. 3)
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Author Rebuttal to Initial comments

Reviewers' comments:

Reviewer #1 (Remarks to the Author):

This MS highlights the ineffective protection currently afforded to Tropical Cloud Forests (TCFs) globally.
The authors conducted comprehensive and scientifically robust analyses that use high-quality global
datasetsto not just provide a relatively recent update of the conservation status of TCFs, but to also
demonstrate the extinction and deforestation risk to tropical cloud forests and biodiversity and
ecosystems in three main regions. Overall, the MS was concise and flowed well. Most importantly, the
findings are novel, valid and significant. The methodology was also clear and sufficiently detailed and
recent and relevant literature was appropriately cited. While the presentation of the results in the form
of figures was of high quality, there are some minor issues that need to be addressed to improve the
clarity. Please find specific comments below:

Line 38: Please omit the phrase ‘rapid global response’. We can’t get a rapid global response to save any
ecosystem or any species in this world today. If you have an example of a global response to save an
ecosystem or a species other than ourselves, please cite it as | would love to see it.

Response: Deleted

Line 39: In addition to citation no. 15, please cite studies relatedto use of conservation finance
instruments tosave forests (e.g. payment for ecosystem services, carbon offsets) as an example of
applied rather than novel ‘theoretical’ conservation approaches. | know this is an academic study, but
we need to showcase more examples of science-based conservation solutions that have real-world
impact.

Response: We know also cite:
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Dudley, N., H. Jonas, F. Nelson, J. Parrish, A. Pyhala, S. Stolton, and J. E. M. Watson. 2018. The essential
role of other effective area-based conservation measures in achieving big bold conservation targets.
Global Ecology and Conservation 15:e00424.

Maxwell, S. L., V. Cazalis, N. Dudley, M. Hoffmann, A. S. L. Rodrigues, S. Stolton, P. Visconti, S. Woodley,
N. Kingston, E. Lewis, M. Maron, B. B. N. Strassburg, A. Wenger, H. D. Jonas, O. Venter, and J. E. M.
Watson. 2020. Area-based conservation in the twenty-first century. Nature 586:217-227.

Line 76: Ratioinstead of ration.
Response: Changed

Line 77: I find the inclusion of tree fern data in the analysis puzzling — a good justification is needed here.
Why include a family-level dataset that we know is highly associated with TCFs in an analysis along with
three class-level datasets? Why not have an analysis with datasets from the same taxonomic level that
are highly associated with TCFs? Or just keep the analysis to the three classes: mammals, bids and
amphibians? Or why not just use datasetsfrom taxonomic levels associated to TCFs that have been well
documented (like tree ferns)?

Response: Our data choice balanced the aspiration to go beyond the ‘usual’ terrestrial vertebrate
groups yet ensure sufficient coverage and quality of data to support the global comparison. We worked
with two global experts on tree ferns to include this important group and represent at least a portion of
plants in the analysis and offer up a comparison between a selection of animals and plants. We are not
aware of publicly accessible data for other taxa of sufficient quality to be fit for inclusion in the
presented analysis We included the treeferns as they are one of the most dominant structural plant
groups in cloud forests and one of the few groups with sufficient data on occurrences. They are also all
listed in the CITES agreement as they are especially threatened by overexploitation.

Line 148: Initiatives like CBD have little real-world relevance. Can you cite initiatives that are creating
market pressure for countries and corporations to change their practices to reduce carbon emissions
through forest projects? E.g. Parisagreement.

Response: We rephrased the sentence:

These results hold important insights as the international community considers new policy targets and
other avenues for safeguarding the world’s biodiversity and its functions for humans through the CBD or
through initiatives such as Half-Earth 44. It also underlines the need to create incentives for countries
and corporations to change their practices to reduce carbon emissions through forest projects, as
outlined in the Paris agreement.

Line 176: Perhaps the biggest trick pulled off by corporate America: redirecting environmental
responsibility towards individuals despite the latter collectively accounting for far less a footprint
compared to corporations. Urgent action should not come from the ‘policy’ and conservation
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community, but from large corporations. Can you be explicit about the need for corporations to play a
bigger role in your concluding paragraph?

Response: As suggested we added a sentence that includes the important role of local
stakeholders, which include corporations.

It now says: “The uncovered extinction trends demonstrate the alarming ramifications of this
inadequate protection and habitat loss at large and call for urgent action by all stakeholders, policy
makers, the conservation community, and the corporations involved to avert the collapse of one of the
world’s most fascinating ecosystems and its unrivalled concentration of biodiversity. “

Line 325: Any reason why more recent data from Hansen’s datasets (up to ~2019-2020) were not used
for the analysis?

Response: The data was simply not yet available at the time of the analysis. We spent quite some
time on the analysis to check if our results are robust and looked at it from different points of view. The
manuscript was first submitted in January, which practically excludes data from 2020.

Figure 1: What do the black lines indicate? The inner rings for some of the smaller pie-charts (i.e. for
species richness 50) are not legible enough to justify inclusion.

Response: the black lines indicate “the 60 delineated regions (black lines)” as mentioned in the caption.

With respect to the inclusion of the smaller rings: Exclusion would mean that we have to alter the data,
and additionally, it shows that where there are not visible, there are hardly any species that are strictly
confined to TCFs. This is still important information, as it gives the reader an idea of the proportion of
the number of species that are strictly confined to TCFs. If you for example compare South America with
Africa, you see that a large portion of species in South America are strictly confined to TCFs, in Africa
that is not the case, but TCF species also can occur in other habitats.

Figure 2: The description for Figure 2(a) and (d) are not sufficiently self-explanatory and require
elaboration (e.g. what do the colours, rings and numbers represent). If

Response: We added a sentence explaining the circles in Fig. 2 a and d a bit better. We hope it is
clearer now.

Supplementary Figures: Figures S4 and S5 shows interesting results, which should be discussed more in
the main text. The title of the MS gave me an impression that it would discuss more about ineffective
protection of TCFs, but based on what I’ve read, has largely focused on the biodiversity aspectsof TCFs.

Response: We agree that these findings are interesting. Unfortunately, we are a bit constrained
with page limits. We therefore put a stronger focus of the manuscript on biodiversity, as we consider
this aspect more novel. As already mentioned, there are several papers checking on the efficiency of
protected areas globally, but none has checked the impact on TCF biodiversity yet.
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Reporting summary: You mentioned that that effect sizes were calculated, but | did not see this reported
in the MS. Please clarify.

Response: We are sorry, but we can't find a reference to effect sizes anywhere. Could you please
give aline reference?

11
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Reviewer #2 (Remarks to the Author):

Karger et al. define tropical cloud forest extent, habitat change, biodiversity levels, and species turnover
(endemism), and then project extinction risk under deforestation scenarios. There is much to like in this
article: it brings new focus to the conservation of a globally criticallyimportant habitat, is clearly written,
and is supported by lovely figures. In places, there are some really interesting and unique findings,
especially the degree of turnover between TCF biomes and taxa (e.g. L83-94), but in others the article
feels more descriptive about biodiversity (e.g. L77-82) and habitat extent. | have some concerns,
especially related to defining TCF and deforestation rates.

Response: We have clarified some of the concerns regarding the extent of TCFs and the
deforestation rates. We hope it's clearer now. Please see the detailed responses below.

(1) I am not an expert of habitat distribution modelling and so cannot comment on the technical details.
It seems the authors have modelled a projected distribution of tropical cloud forests using a database of
529 points from within Tropical Montane Cloud Forest from UNEP-WCMC. But | am surprised to see the
authors models projecting to include some areasin the ~100 to ~500 masl elevation range (FigS2a).
Terrain may be steep, but these are surely lowland forests? Apologies if | missed it, but | couldn’t see
any clear definition of ‘montane’ in the manuscript, and | struggle to think of cloud-dominated lowlands.

Response: There is indeed an important point missing: We apply a threshold to the probabilities to
assign a pixel to be classified as a TCF or not (see Table 1). If you then check at which elevation the
probability gets above the threshold (around 0.5) then you see that we get a minimum of around 900 m.
The threshold has been defined by a cross-validation approach (see methods) to get the best prediction
for binary absence and presence of TCFs based on sensitivity and specificity. We clarified that in the
Figure and hope it is clearer now.
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(2) The authors suggest that thereis forest loss in all 60 regions. | find this a surprising result given
previous studies and thus one that needs more support to be convinced that these new findings are not
to some degree a methodological artefact. | have four areas of concern:

(A) Issue (1) means that lowland areaswith higher annual deforestation are included in the analysis
(FigS2b). How does their exclusion change results?

Response: No, lowland areasare not included. See our comment above.

(B) The authors use Hansen tree cover data to look for loss, but optical imageryis unable to penetrate
cloud. Some areasof TCF have extremely persistent cloud, making imagesvery infrequent. How have
the authors dealt with this and where there are inaccuracies in the deforestation time series?

Response: We do not apply an additional correction to the tree cover data of Hansen, as such a
correction is already applied by them. We include uncertainty in the estimates of the extent of the TCF
extent due to the niche modelling however.

(C) 'wonder about the potential for (i) natural deforestation and (ii) tree plantation clearance to explain
some of these results. (i) Hispaniola and other Caribbean islands, for example, have suffered from some
extreme hurricanes recently, destroying large areas of natural forest. Similarly, high precipitation and
steep terrain make landslides frequent in some other TCF areas. (ii) Hansen does not differentiate
between native and plantation forest. Could these explain deforestation in some regions? And how have
the authors dealt with these potentials?

Response: We do not differentiate between the causes of TCF forest cover loss, but only acknowledge
that there is loss and that this has potential consequences for biodiversity. At this stage we are unable
to include a throughout analysis of the causes of TCF loss, which would be an entirely new paper.

We highlight this aspect here:

...“Future updates to the presented work will benefit from data on additional species groups and from
improved land cover products that address habitat quality. Current global products are unable to
separate natural vegetation from tree plantations*®, capture non-native species*’, detect other impacts
such as small-scale wood harvesting or hunting, or disentangle the causes of TCF cover loss in detail.
These issues have all been diminishing TCFs and their biodiversity above and beyond the quantified tree
cover loss, suggesting that trends may be even more severe in places than the current approach is able
to document. But even without these future refinements, our findings already suggest that urgent
reconsideration is required of policy, conservation, and monitoring mechanisms to ensure the
safeguarding of cloud forest biodiversity for future generations. “...

13
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(D) Have the authors included reforestation as a component of TCF change? In Latin America and
Caribbean, for example, there was minimal evidence of deforestation during much of the time period
studied by the authors, but an abundance of secondary forest regenerationthat spans many biomes (i.e.
Fig 1; Aide et al. 2013 Biotropica 10.1111/j.1744-7429.2012.00908.x). Why do the authors find such a
different pattern?

Response: We explicitly only look at tropical cloud forest and not just reforestation in general. This
corresponds to the relatively narrow band of vegetation in usually steep mountain terrain. The results
differ because we look at TCFs and not the entire forested area of a municipality. If 10km2 lowland
forests are gained, and 5km2 TCF are lost, that still constitutes a loss in TCF, while showing an increase
in Fig. 1 of the Biotropica article).

(3) I was not sure about statement on L25 about TCF being most species rich terrestrial ecosystem,
because of lowland tropical rainforests being so diverse, and L33-35 surely contradictsthis statement (ie
there are more than 3700 species in lowlands). This is more correctly presented as a hypothesis in L74
re. concentration of biodiversity, although at the per ha level this would again be questionable (ie more
species in 1 ha of lowland forest than TCF). | think care is needed to make sure statementsare clearand
verifiable.

Response: We toned this down in the manuscript:

It now says: Tropical cloud forests (TCFs) are one of the world’s most species- 1-7 and endemism-
rich 8,9 terrestrial ecosystems.

L36-38: Feels repetitive.

Response: Not sure which part this refers to. We never mentioned the loss in TCF area before, so it
is a bit unclear to us what part this repetitive in particular?

14
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Reviewer #3 (Remarks to the Author):

Key results:

The paper calls for attention to improve the protection statusof tropical cloud forests. The authors
show that tropical cloud forests make up only 0.4 % of the global land surface, but harbor appr. 15 % of
the inspected species (mammals, birds, tree ferns, and amphibians). The authors have an interesting
database on tropical cloud forests and innovatively model the extent of cloud forests based on this.
They inspect the rate of forest loss (Hansen data) from 2001 to 2016 and find that 1.6 % has been lost,
including 40 % inside formally protected areas. This might at first justify the framing of the paper and
the rather alarmist tone of the writing, somehow giving the reader the impression that the cloud forest
would be in a particular conundrum, compared to other biomes (here fully acknowledging that the
generalloss of habitatsand biodiversity is alarming indeed). However, when looking into the details of
the analyses, it seems to me the cloud forest is not much more affected

by habitat loss than many other biomes (see lines 335-337). The conclusion that the protected areas
(PAs) would have failed is not based on state of the art counterfactual approaches (such as matching)
and therefore the paper cannot say anything about how much worse the situation would have been had
the PAs not been established. Moreover, the authors do not account for some critical factorsin the way
they deal with the protected area data, which | open up more below.

In sum, an interesting paper building on some interesting data and modelling that could certainly be of
interest for a wide readership. Unfortunately, the analyses relating to PAs are weakand the conclusion
for that part not justified.

Response: Please see our comments on the methods below.
Validity:

The manuscript has some flaws that currently prohibits its publication. Most importantly, the authors do
not control for the year of establishment of a PA. This data is available in the WDPA dataset used and
seeing the rapid increase in PAs during the last decades this might be problematic. It might well be that
forest loss now categorized asinside PAs was in fact taking place outside PAs, as the PA might have been
established during the time period 2001-2016. | also think that the manuscript would be greatly
improved if the authors would apply a counterfactual approach to estimating how effective the PAs
have been, instead of the simple inside-outside analyses they do and that startto be a bit outdated in
literature on PAs. The analysis as it is now, cannot say anything about the role the PAs have played
compared to what the situation would have been without PAs. Yet, the authors draw the conclusion that
the PAs have failed, and what’s more, suggest that this should be
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considered in the upcoming re-negationsfor a new post-2020 Biodiversity Framework. Thereiis a
growing literature on PA effectiveness/evaluating PA impact that | suggest the authors familiarize
themselves with and consider to build on. A good start are these papers, including additional references
listed within them: https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13448

https://www.sciencedirect.com/science/article/abs/pii/S0006320719319032
Response: Please see our comments on the methods below.
Originality and significance:

The paper is certainly interesting and would the analyses be improved, | think the results would be novel
and of interest for a wide readership within the conservation and ecology fields. If improved, the result
could also have policy relevance for the post 2020 Biodiversity framework of CBD.

Data & methodology:

See my concerns above, the conclusions about the effect of PAs are not valid as the authors have not
accounted for the year of establishment, meaning they might categorize forest loss that took place
outside formal protection as a failure of protected areas that only became established in later years
between 2001-2016. The paper does not apply any counterfactual approach, like matching, to assess PA
effectiveness, and therefore their conclusion that PAs would have been a failed policy tool might not be
correct.

Please see our response below to the counterfactual approach. We clarified this in the text why it
statistically represents a counterfactual approach. We also now include a figure that shows that
establishment of PAs in TCF indeed reduces the rate of change, but still does not put it to 0. We hope
that addresses the concerns.

Appropriate use of statistics and treatment of uncertainties:

| appreciatedthat the paper tested different z-values for their estimate of species loss based on area
loss. However, | am a bit puzzled about why the authors choice 0.5 and not 0.25 as the “default” value
around the narrativein the text?

About the need for statistical matching, see above.
Response: We elaborate on this in the methods section:

“Most appropriate values of z to capture species extinctions under area loss remain debated and
depend on the time scale under consideration, fragmentation of remaining patches **, and the geometry
of loss "* and species fine-scale distributions “°, among others ’°. Keil et al. demonstrated z values around
1 (equivalency between proportional area and proportional species loss) for the case of inward area loss
and narrow species distributions near the edges of a study domain *°. Both conditions are typical for
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cloud forests, where species distributions often follow narrow elevational bands 7% and, as we find here,
encroachment is occurring from the edges. Others have suggested z values 0.25 or higher for long-term
extinctions following area loss combined with fragmentation *!. Lacking detailed data on within-TCF
distributions for all 3,078 species in our analysis, we consider 0.1 to 1.0 as maximum range and z = 0.5 as
a medium scenario between the two extremes.”

Conclusions: | find the conclusions and data interpretation only partially robust, valid and reliable. My
main concern is that policy makers might think that PAs are not a good policy tool based on this paper,
even if specifically that part of the manuscript was weak in terms of both data and methodology.

Please see our response below to the counterfactual approach. We clarified this in the text why it is
statistically valid. We also now include a figure that shows that establishment of PAs in TCF indeed
reduces the rate of change, but still does not put it to 0. We hope that addresses the concerns.

Suggested improvements: See above for major concerns and the end of the reviewer report for minor
things that came up in the text.

References:

Some minor concerns listed below. For a good start about matching, see links above.

Clarity and context:

The paper is clearly written and the text flows well. However, the tone is pitched to sell the story a bit
too much to my taste and especially considering the concerns | have about the appropriate use of the
PA data.

Response: We adjusted the language to assuage this concern. For example, we now changed the
title to:

“Ineffective protection and ongoing loss of tropical cloud forest biodiversity and ecosystems worldwide”
Minor comments:

lines 73-76: If no studies exists about other biomes, this is pure speculation and | would omit it. If you
could put it relative to some previous results, like comparable numbers for some other biome, it could
give some back-up to your hypothesis.

Response: Deleted

lines 118-119: | wonder what evidence/references you have to back up this statement:...” but the
specificity, rapidity, detailand magnitude of the TCF loss we find inside reserves globally stands out.”

Response: Deleted
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line 131: Why 0.5and not 0.25?
Response: We elaborate on this in the methods section:

“Most appropriate values of z to capture species extinctions under area loss remain debated and
depend on the time scale under consideration, fragmentation of remaining patches **, and the geometry
of loss "* and species fine-scale distributions “°, among others ’°. Keil et al. demonstrated z values around
1 (equivalency between proportional area and proportional species loss) for the case of inward area loss
and narrow species distributions near the edges of a study domain *°. Both conditions are typical for
cloud forests, where species distributions often follow narrow elevational bands ’® and, as we find here,
encroachment is occurring from the edges. Others have suggested z values 0.25 or higher for long-term
extinctions following area loss combined with fragmentation *!. Lacking detailed data on within-TCF
distributions for all 3,078 species in our analysis, we consider 0.1 to 1.0 as maximum range and z = 0.5 as
a medium scenario between the two extremes.”

line 148: “only 75 nations” is not so little, considering that there are 195 in total, so please consider to
omit the word “only”.

Response: Deleted “Only”

lines 170-172: “This is backed up by related findings (33,34), including those using counterfactuals(49)
that document ineffective protectionagainst human pressures in reserves, especially in remote and
inaccessible areas(49).

Note that the “relatedfindings” you refer to are opinion pieces/policy forum ideas. Please either refer to
papers presenting empirical evidence for your claim that PAs are failing more widely, or alternatively
change the wording.

We changed the wording and toned it down:
It now says:

“This is backed up by related suggestions ****, including empirical evidence *° that document ineffective

protection against human pressures in reserves, especially in remote and inaccessible areas *°.”

Fig. 1.1 do not quite understand what benefit panels d, e, f add to the figure? The details get so small
that they are almost impossible to interpret. | would suggest instead having space to enlargea, b, c.

Response: Panels d, e, and f, actually show the loss in TCF cover inside and outside PAs as indicated
in the caption and the legend. They are essential as they show that loss happens in both. They are also a
good example why our approach canactually be considered a counterfactual tosome degree. Please see
our comment below:
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Fig. 2. Comparing b and ¢, it is clear that the rate of change has been very different inside PAs, why is the
text not reflecting this finding? This figure gives an indication that if counterfactual measures (like
matching) to assess PA impact would have been applied the conclusions would most likely have been
that PAs have substantially mitigated deforestation pressures and without then the situation would be
even worse.

Response: It is certainly true that the rate is different inside PAs. The main conclusion here is
however, that there is still deforestation inside PAs. We added an analysis looking at the 483 PAs that
contain TCF and were established between 2001 and 2016. Additionally we repeated the analysis of the
comparison of rate inside PAs and outside PAs by excluding the PAs established between 2001-2016 (see
figure below). This is the closest possible with the data when it comes to counterfactuals (for matching
see the comment below). Here indeed the establishment of the PA reduced the rate of change in TCF
cover, but it did not stop it (see Fig.X). It was never to say that the establishment of PAs is not useful but
rather that even when TCFs are assigned, there is still loss in them and current measures are not enough
to counteract this loss.

It now says:

“We compared the rates of TCF cover loss before and after the establishment of a PA (Fig. SX),
and can show that the establishment of a PA’s does indeed reduce the rate of deforestation, but does
not stop it. In none of the 483 PA’s the rate dropped to zero (Fig. SX). Given the high nominal PA
coverage of TCFs, these patterns and trends cast serious doubt on the performance and promise of
formal reserves for sustaining ecosystems and biodiversity in TCFs.”
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Fig. S7 Comparison of tropical cloud forest (TCF) loss before the establishment of a protected area (PA)
and afterits establishment for 483 PAs that were established between 2002 and 2015. The color
indicates the yearin which a shift in designation happened according to the World Databank of
Protected Areas (WDPA).
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Excerptsfrom Fig. 2 and Fig. XS showing the ratio of the ratesof TCF changeinside and outside of
protected areas (PA’s) for all PA’s (top) and excluding the PA’s established between 2001-2016.

We also added a figure (Fig. S9) to show the parameter estimatesin the trends.

Americas Africa Asia-Pacific
60 g8
59 =
58 =
57 =
56 .
55 -]
54 &
53 #
52 H
20 = 51 =
19 H 50 =
18 § 49 &
a 17 W 48 -]
5 16 i a7 B
2 15 i 46 =
" 14 § 45 &
o 13 H 44 ]
12 H 43 =
1 = 42 i
10 —— ] 31 H 41—
3 H 30 B 40 =1
8 [———] 28 -1 39 H
7 f 27 L 38 -
B | 2 =t 37 #
5 i 25 i 36 H
4 i 24 = 35 = —
3 B 23 = 34 k-
2 H 22 =] 33 it
1 & 21 B 32 =
—r 1T 1 —r 1 1T 1 —r T 1 1
-0.04 000 0.04 -004 000 0.04 -004 000 0.04
coefficient estimate coefficient estimate coefficient estimate

21



natureresearch

Fig. S9. Coefficient (slope) estimates for a linear model of year vs rate ratio (calculated as the rate of
changein protected divided by the rate of change in protected plus the rate change in unprotected
TCFs). Black = estimatesincluding all protected areas, red = estimates excluding protected areas
established between 2001 and 2016. Numbers refeer to the TCF region ID. For region names see Fig. S4.

Regarding counterfactuals and matching - the point is much appreciated. The whole idea here is to
remove confounding factors, i.e. to limit comparisons of inside vs. outside PAs to settings that are
indeed otherwise comparable regarding their socioeconomic and environmental etc. condition. This is
indeed how we already conduct our comparisons by limiting them to within specific cloud forest regions,
i.e. we compare tree cover loss within a very narrow spatial and environmental band (comparable to
confounding variables), as provided by our expert region delineation and binary TCF classification. Fig 1 f
is actually a good example of this, as we compare the rates of change within a region (27), limited to
environmental conditions for TCFs (darkgrey), inside PAs (red) and outside PAs (orange) and additionally
compare rate ratios which correct for area differences.

The counterfactual approach aims at comparing similar situations. That's the case here as we compare
similar environments close to each other. This is actually comparable to a counterfactual approach,
without us naming it as such. We now clarify this better:

“When comparing TCF change within PAs with that outside of PAs, it is important to control for
cofounding factors and match PAs that are comparable ">7°. In our case this has been implemented by
comparing TCF loss within smaller, biogeographically meaningful units, and only within a narrow
environmental space that is delimited by equal environmental conditions identified using the niche
modelling approach. Within a region we then calculate the rate ratio (R) of TCF change within formally
protected areas r_pr to the rates outside formally protected areas r_un while standardizing for the
differences in absolute area using:

R=r_pr/(r_pr+r_un)

A simple comparison between the rate of TCF loss inside and outside a protected area however, to test
the effectiveness of the establishment of a PA itself, we compared the rates of TCF change within 483
PA’s that got established between 2002 — 2015 and repeated the calculation of R excluding the PA’s
established between 2002 — 2015.”

Fig. 3. Why are the TCFs on the islands around Madagascar missing for mammals and amphibians?

Response: There are two reasons why certain groups are missing for some regions. First, none of
the species could be classified to be either TCF associated, or TCF strictly confined, or second there was
no data available here unfortunately. There are still data gaps, but we tried to be as inclusive as possible.
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line 264: the resolution of the grid cells at which you operate could be introduced earlier, so thatit’s
clear for the reader that it applies to all datasets?

Response: Its already mentioned in the first paragraph (line 55) of the manuscript: “We use
ensemble high resolution (~1km2) “

We now also mention it againin the second paragraph of the Methods section. It now says:

“Monthly precipitation, mean temperatures, minimum temperatures, and maximum temperatures at 30
arcsec. resolution (~1km at the equator) were takenfrom CHELSA v.1.2 52,53. We used the 30 arc sec.
resolution from CHELSA for all subsequent analysis.”

line 282: “wasdefined”, please separate the words.
Response: Changed

line 294: “Guisan & Zimmerman. 1-2 other refs”. Please add year and refs and make formatting
consistent with journal requirement.

Response: Changed
line 330: please make the 2 in km2 as a superscript.
Response: Changed

lines 335-337: “... or 1.16 %, which amounts to a rate of -0.0725%/y, which is slightly more than the
combined loss in all forests types between 2010-2020 which is reported as: —0.06%/y (68)”. This is why |
don’t find the text of the paperin line with the presented evidence. If the rate of loss is more or less
similar as forest loss overall, | think it needs to be presented earlier on in the text.

Response: There has been a slight mistake here. The rate is actually lower than that of the overall
forests. The combination with high biodiversity makes it however alarming.

It now says:

Our results show a loss of 10,655 km2 (sd = 2,232 km?2) in size, or 1.16 %, which amounts to a rate of -
0.0725%/y, which is less than the combined loss in all forests types between 2010-2020 which is
reported as: —0.12%/y 68. However, when combined with the high amount of biodiversity in TCFs
(compared to e.g. temperate or taiga forests), this amounts in a high rate of biodiversity loss as a result.

lines 340-345: See my main objection to this paper in the above text, the authors do not account for the
year of establishment of the PAs.

We also now include a figure that shows that establishment of PAs in TCF indeed reduces the rate of
change, but still does not put it to 0. We hope that addresses the concerns.
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Fig. S7 Comparison of tropical cloud forest (TCF) loss before the establishment of a protected area (PA)
and after its establishment for 483 PAs that got established between 2002 and 2015. The color indicates
the year in which a shift in designation happened according to the World Databank of Protected Areas
(WDPA).

line 355-358: Can you explain what you mean with minimum of 3 records?

Response: This refers tothe minimum of occurrences that need to overlap with TCFs. We tried to
clarify this.

It now says:

“We classified species as ‘strict’ cloud forest species for which at least 95% of their occurrence records,
and a minimum of 3 occurrence records overlap with the TCF extent.”

line 373: “from off”, please remove one word.
Response: Removed “from”

line 403: | am not fully convinced by your use of z= 0.5 as a medium scenario, | would much rather see
0.25 used.
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Response: Is there a particular reason why you would suggest z = 0.25? We already show the full
range of values in several graphs, soit is clear to the reader that there is considerable uncertainty that
comes from the z-value.

Fig. S4. The violet shading remains unclear for me, could it be better explained?

Response: We tried to better explain it:

It now says: “On the right, species loss expectations are based on an EAR z value of 0.5 (violet
boxes). The violet shading indicates the range of all possible outcomes of the EAR when species loss for
all key TCF groups analyzed (birds, mammals, amphibians, treeferns) using a range ofz=0.1t0z=0.9.”

Fig. S6: some circles are missing for some taxa, is it due tono species in that group for the specific
region? If so, consider to include a mentioning of this in the legend (same issue as in Fig. 3)

Response: We included information in the caption. It now says:

“Fig 3. Uniqueness in species composition of TCF associated species among TCF regions for the four
groups. Values shown are the minimum Jaccard dissimilarity index for a given region compared to all
other regions. High values indicate that a TCF region is very distinct in its assemblage (1.0 means no
species are shared), while low values indicate that it shares a large amount of species with at least one
other region. For TCF IDs see figure 1, and for TCF region names see Fig. S4. Not all regions had species
that are associated to TCFs from all four groups, in which case dissimilarity could not be quantified for
the respective group. For turnover between strictly TCF confined species, see Fig. S6.”

Decision Letter, first revision:
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12th November 2020

*Please ensure you delete the link to your author homepage in this e-mail if you wish to forward it to
your co-authors.

Dear Dr Karger,

Your Article, "Ineffective protection and ongoing loss of tropical cloud forest biodiversity and
ecosystems worldwide" has now been seen again by 2 of our 3 reviewers. You will see from their
comments copied below that while they appreciate the revisions, they still have several quite
substantial concerns that must be addressed in order to allow publication.

We hope you will find the reviewers' comments useful as you decide how to proceed. If you wish to
submit a substantially revised manuscript, please bear in mind that we will be reluctant to approach
the reviewers again in the absence of major revisions.

We are committed to providing a fair and constructive peer-review process. Please do not hesitate to
contact us if there are specific requests from the reviewers that you believe are technically impossible
or unlikely to yield a meaningful outcome.

If revising your manuscript:

* Include a “"Response to reviewers” document detailing, point-by-point, how you addressed each
referee comment. If no action was taken to address a point, you must provide a compelling argument.
This response will be sent back to the referees along with the revised manuscript.

* If you have not done so already we suggest that you begin to revise your manuscript so that it
conforms to our Article format instructions at http://www.nature.com/natecolevol/info/final-
submission. Refer also to any guidelines provided in this letter.

* Include a revised version of any required reporting checklist. It will be available to referees (and,
potentially, statisticians) to aid in their evaluation if the manuscript goes back for peer review. A
revised checklist is essential for re-review of the paper.

Please use the link below to submit a revised paper:
[REDACTED]

<strong>Note:</strong> This URL links to your confidential home page and associated information
about manuscripts you may have submitted, or that you are reviewing for us. If you wish to forward
this email to co-authors, please delete the link to your homepage.

If you wish to submit a suitably revised manuscript we would hope to receive it within 6 months. If
you cannot send it within this time, please let us know. We will be happy to consider your revision so
long as nothing similar has been accepted for publication at Nature Ecology & Evolution or published
elsewhere.

Nature Ecology & Evolution is committed to improving transparency in authorship. As part of our
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efforts in this direction, we are now requesting that all authors identified as ‘corresponding author’ on
published papers create and link their Open Researcher and Contributor Identifier (ORCID) with their
account on the Manuscript Tracking System (MTS), prior to acceptance. This applies to primary
research papers only. ORCID helps the scientific community achieve unambiguous attribution of all
scholarly contributions. You can create and link your ORCID from the home page of the MTS by
clicking on *‘Modify my Springer Nature account’. For more information please visit please visit <a
href="http://www.springernature.com/orcid" >www.springernature.com/orcid</a>.

Please do not hesitate to contact me if you have any questions or would like to discuss the required
revisions further.

Thank you for the opportunity to review your work.

[REDACTED]

Reviewers’ comments:
Reviewer #1 (Remarks to the Author):

I am satisfied with how the reviewers addressed my comments.

Reviewer #2 (Remarks to the Author):

Karger et al. have dealt with a few of my comments adequately, but unfortunately a trio of others far
less so. Each surrounds the measurement of land cover change and the degree to which these are
accurate.

(1) The response to comment 2B means that this issue likely remains. This is critical because TCFs are
cloud rich, and Hansen uses optical imagery that cannot penetrate cloud. How does this impact
reliability of the deforestation measure?

(2) The response to comment 2C focuses on habitat quality, not habitat loss, and the highlighted
section from the manuscript text does not deal with the issue I have highlighted. Central to my initial
question is understanding habitat loss and its drivers. I want to be convinced that the forestloss
apparently identified in this study across all 60 regions is real; as I noted in my last review, that all 60
regions have substantial anthropogenically drive deforestation is surprising given previous studies.

TCF'deforestation’ could actually be driven by harvesting in timber plantations, hurricanes, landslides
etc. Each of these will be major drivers in some TCF areas of apparent deforestation. In their revision,
the authors have not persuaded me of anthropogenic clearance of natural TCF as being a conservation
problem in areas where these drivers are high.

(3) Response 2D is also inadequate. I did not ask about reforestation in general, but specific to TCF.
There is no shortage of research conducted in TCF in regions with a lot of reforestation (and minimal,
if any, anthropogenically driven deforestation). Aide’s work, for instance, explicitly shows reforestation
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dominating in upland areas, with deforestation dominating lowlands (not the other way as mentioned
in the response letter).

Measuring the “status and trends of TCFs” and “the efficacy of current protection measures” must also
deal with reforestation gains as well as deforestation. Some PAs (public or private) as specifically
using reforestation as a major tool in TCF management.

The authors really should engaged fully with the literature surrounding reforestation in TCF. This is a
highly relevant part of the conservation message from their work that cannot be overlooked.

Reviewer #3 (Remarks to the Author):
This is my second review of manuscript NATECOLEVOL-200610658A

I maintain that this is an interesting paper building on some interesting data and modelling that could
certainly be of interest for a wide readership. Unfortunately, the analyses relating to protected areas

(PAs) are still weak and the conclusion for that part not justified. Because of the text and conclusions
not mirroring the results from this part of the analysis, I have concerns about publication.

I can see, and value a lot, the extra work the authors have done based on my previous comments. I
think the figures S6, S7, S8 and fixes to Fig 2 clarifies some of my previous concerns with the
protected area (PA) part of the analyses. As expected, when the authors control for year of PA
establishment, it becomes evident that the deforestation rates have mostly decreased in the protected
forests. This to me seems like a remarkable achievement and deserves more attention in how the text
is framed. However, the before-after treatment is not matching. The problem is still different
confounding factors that might be correlated with both the likelihood of a PA being established and the
deforestation pressure. The authors defend their approach by saying that because they operate in a
narrow biome it is similar to matching. This is not the case and confounding variables related to
biomes are usually not the most important factors. What would be important to control for with
matching is different types of accessibility, such as distance or travel times to roads or cities. These
are factors that are correlated with both the likelihood of a PA being established and the pressures it
faces in terms of deforestation. Calls to control for such factors though matching have been around for
already more than 10 years, for one of the earlier reviews see Joppa & Pfaff 2010. Reassessing the
forest impacts of protection - the challenge of nhonrandom location and a corrective method. Annals of
the New York Academy of Sciences 1185: 135-149.

In sum, I really appreciate that the authors now control for year of establishment of a PA. This was
one of my main concerns previously. However, their new results seem to indicate that deforestation
decreased once a PA is established, so what I still disagree with strongly is the claim that “Given the
high nominal PA coverage of TCFs, these patterns and trends cast serious doubt on the performance
and promise of formal reserves for sustaining ecosystems and biodiversity in TCFs.” (line 122-124).
The reply to reviews furthermore states that "We also now include a figure that shows that
establishment of PAs in TCF indeed reduces the rate of change, but still does not put it to 0. We hope
that addresses the concerns.”

I don’t think it is realistic to expect that all PAs would display zero deforestation, that is not the right
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measure of “success” or effectiveness. Instead, any policy intervention, such as establishing PAs,
should be compared to how much they decrease or mitigate deforestation pressures, compared to
what the situation would have been had they not been established. The logic is the same as in
medicine; nobody expects a cancer medication to treat all types of cancers always. If the illness is
severe enough, no treatment would be able to save the patient. Whether a treatment becomes
accepted, depend on the impact it has in reducing deaths/symptoms compared to a placebo.

In sum, the text needs to be thoroughly rewritten and accusations that PAs are not effective be
removed. This starts from the title all the way to the conclusions.

Another thing that puzzles me is the following:

“Our results show a loss of 10,655 km2 (sd = 2,232 km2) in size, or 1.16 %, which amounts to a rate
of -0.0725%/y, which is less than the combined loss in all forests types between 2010-2020 which is
reported as: -0.12%/y 68. However, when combined with the high amount of biodiversity in TCFs
(compared to e.g. temperate or taiga forests), this amounts in a high rate of biodiversity loss as a
result.”

So as I pointed out, the TCFs are not under bigger threat than other forest biomes. Instead, he
authors now try to justify the alarmist tone by comparing to temperate or taiga forests in terms of
biodiversity. However, this is not a full and fair comparison, how about compared to tropical biomes?

Therefore, the justification for how the paper has been framed seems pretty thin after the review
round: A) PAs seem to decrease deforestation, yet the paper is framed around inefficient protection,
and B) TCFs are not among the forest biomes suffering highest forest loss, yet the paper is framed
around how alarming the situation is. I suspect that accessibility is a main factor for both, i.e. many
TCF are located in rather inaccessible areas, meaning that deforestation pressures are lower than in
many other places. Would the authors want to estimate the “true” impact PAs have had, matching is
the only reasonable option, giving a relative effect size measure compared to comparable areas that
are not protected. Seeing that the paper has policy relevance for upcoming post-2020 biodiversity
negotiations, it is important that the evidence is based on the latest advances in the field, not relying
on outdated inside-outside comparisons for PAs.

Author Rebuttal, first revision:

Reviewers’ comments:

Reviewer #1 (Remarks to the Author):

| am satisfied with how the reviewers addressed my comments.

Response: Thank you.
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Reviewer #2 (Remarks to the Author):

Thank you for your time reviewing this manuscript again. You will see that we put some
additional effort into addressing your concerns and also added a counterfactual, matching
analysis which reviewer 3 asked for. Additionally we updated and extended all analyses to 2018
with a new version of the tree cover dataset. This was not specifically requested by the
reviewers, but we felt it appropriate since the 2018 tree cover change data has since become
available and beyond the additional year of data included a range of product improvements.
Notably, this changes some of the TCF cover estimates we report in the manuscript and
decreases their standard deviation. We are encouraged by the increase in robustness, recency and
relevance of the study this update provides.

Karger et al. have dealt with a few of my comments adequately, but unfortunately atrio of others
far less so. Each surrounds the measurement of land cover change and the degree to which these
are accurate.

(1) The response to comment 2B means that this issue likely remains. This is critical because
TCFs are cloud rich, and Hansen uses optical imagery that cannot penetrate cloud. How does this
impact reliability of the deforestation measure?

The Hansen product and related, Landsat-based deforestation products have been used
extensively to successfully assess habitat loss in tropical rainforest and mountain regions (e.g.
Helmer et al. 2000, Cohen et al. 2002, Phua et al. 2008, Avitabile et al. 2012, Portillo-Quintero et
al. 2012, DeVries et al. 2015a, b, Hamunyela et al. 2020).

Hansen (Hansen et al. 2013, 2014) notes that: “Reference multispectral imagery from the first
available year, typically 2000 [is used]. If no cloud-free observations were available for year
2000, imagery was taken from the closest year with cloud-free data...”, so it might influence the
year at which forest loss is actually detected. We were not able to find evidence in our own
analyses that cloud-cover induced false absences in TCF cover loss, and certainly no suggestion
this would be of a magnitude that it affected our overall results or conclusions. We expect that
potential cloud cover effects are significantly ameliorated by the length of the overall time series.
Even in particularly cloud rich areas we find extensive patterns of loss. Nevertheless, we are
keen to as much as possible address the reviewer’s concerns. A key step that was available to us
was an update of all our analyses to the new version of the Hansen product that has since become
available and includes a range of quality improvements. Notably, this changes some of the TCF
cover estimates we report in the manuscript and decreases their standard deviation. We are
encouraged by the increase in robustness, recency and relevance of the study this update
provides.
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Furthermore, lacking specific evidence regarding cloud cover effects for us to consider, we have
added general reflections on the issue cloud cover to the text. We are fully aware of the issue of
clouds affecting Landsat signal availability in the tropics, and agree with the reviewer that it is
worth highlighting this in case future work invalidated aspects of the published and now many
times used (6338 citations, 08.01.2021) Hansen et al. forest cover product. We added the
following text:

“Intense cloud cover may impact the temporal accuracy of the tree cover product supporting our
TCF cover loss assessment in specific locations and years. We expect that future improvements
to remote-sensing technology and analytics will refine the presented estimates and see further
product updates an important area of research for the remote sensing and land-cover research
community in the coming years..

(2) The response to comment 2C focuses on habitat quality, not habitat loss, and the highlighted
section from the manuscript text does not deal with the issue | have highlighted. Central to my
initial question is understanding habitat loss and its drivers. | want to be convinced that the forest
loss apparently identified in this study across all 60 regions is real; as | noted in my last review,
that all 60 regions have substantial anthropogenically drive deforestation is surprising given
previous studies.

TCF ‘deforestation’ could actually be driven by harvesting in timber plantations, hurricanes,
landslides etc. Each of these will be major drivers in some TCF areas of apparent deforestation.
In their revision, the authors have not persuaded me of anthropogenic clearance of natural TCF
as being a conservation problem in areas where these drivers are high.

The reviewer poses questions around the drivers of habitat loss and is keen be assured that the
forest loss we use to evaluate status and trends of cover and biodiversity of TCFs was “real”. We
are uncertain what the reviewer means or hopes to see regarding the “real” nature of the signal.
In the above response we addressed the technological limitations that all hundreds of studies
measuring forest cover loss have. It is beyond the scope of our study to provide a re-assessment
or -validation of the Hansen et al tree loss dataset that has now been used thousands of times. We
did go to extensive length in our revision to update all results to the latest version of that dataset
to ensure we use the highest-quality dataset currently available.

With regards to the drivers of loss, we emphasize that our results are intended to be focused on
the patterns and consequences of TCF cover loss (see e.g. abstract), not their specific causes
which would require an entirely different paper. We stress that we do not only assess
“anthropogenic deforestation”. But obviously this reviewer’s remarks suggest that greater clarity
is needed in the more detailed parts of the manuscript around this focus and how any non-
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anthropogenic tree cover loss is interpreted. We have now checked language to not suggest TCF
cover loss implies deforestation as a single cause and added such additional clarification.

Any TCF cover loss, whether it is due to conversion to other anthropogenic land-use (including
timber plantations) or due to direct natural causes such as landslides or hurricanes initially
represents a loss of habitat. Over the relatively short period of the study (18 years), we assume
that regrowth or other habitat change to not be sufficient to revert such places back to support
primary TCF ecosystems and biodiversity.

The forest cover loss signal from the Hansen et al dataset does include cutting down of
secondary forest or timber plantations (see below) and it does include loss due to e.g. hurricanes
or landslides.

However, for TCF dependent biodiversity, the primary reason for loss in their habitat is not
necessarily important, but rather that the habitat is lost altogether. A nice example is the TCF
loss due to hurricane Maria in Puerto Rico, which had major effects on TCF cover, and thus on
TCF dependent species of mammals, amphibians, birds, and treeferns.

To support the reviewer request on further clarity on this, we have now added a paragraph to the
methods section, stating:

... "We used a widely used Landsat-derived tree cover database 28 in Google Earth engine to
calculate tree cover and tree cover change for TCFs pixels. This database records losses and
gains in tree cover within the period of the study (gains until 2012). For our analysis we follow
others and interpret tree cover losses in TCF pixels as TCF cover loss. Thus, we consider any
TCF cover loss, whether it is due to conversion to other anthropogenic land-use or due to direct
natural causes such as landslides or hurricanes as a loss of TCF habitat. Over the relatively
short period of the study (18 years), we assume that regrowth (tree cover “gain”) or other
habitat change to not be sufficient to revert such places back to support TCF ecosystems and
biodiversity. We acknowledge that our approach does therefore not count potentially successful
attempts at TCF reforestation, an important means to restore vital TCF habitat (REF), and
highlight this as an area for future work...”

(3) Response 2D is also inadequate. | did not ask about reforestation in general, but specific to
TCF. There is no shortage of research conducted in TCF in regions with a lot of reforestation
(and minimal, if any, anthropogenically driven deforestation). Aide’s work, for instance,
explicitly shows reforestation dominating in upland areas, with deforestation dominating
lowlands (not the other way as mentioned in the response letter).
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Response: There might be a miscommunication regarding our response in the first round of
revisions. With highlands we meant the areas above the TCF occurrence which actually in an
absolute sense mainly occur at mid elevations (e.g. see Fig. S2).

With respect to Aides work: Reforestation seems to dominate in e.g. the Andean high plateau, so
mainly located ‘above’ the occurrence of TCFs. We attached an example figure below which
illustrates this for a region in Ecuador that has relatively large gains in forest cover. It shows
gains (blue) and loss (red) in tree cover in the Hansen Dataset. While there are gains in tree
cover, they are mainly located outside the extent of TCFs (grey shading). Aides work does not
discriminate between forest types, thus a region might have a net gain in forest overall, but an
overall loss in TCF. Additionally, there has also been evidence that reforestation gains have been
reversed in recent years which could further explain the differences between Aides work and the
TCF tree cover loss presented in our study (see. Schwartz et. al. 2020, Front. For. Glob. Change,
14 July 2020 | https://doi.org/10.3389/ffgc.2020.00085).

00.. 0:32 0.72 0.80

; R § 7 Q:mmborazo '-  ‘
Fig. 1.: Forest cover (green), forest loss (red), and forest gain (blue)in Central Ecuador. The
extent of TCFs is indicated in grey. While regions outside TCFs show gains and losses, losses

predominate in areas of TCFs.
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We refer to our response above regarding our necessary assumptions around forest gain. We
however also highlighted the topic of reforestation more in the manuscript and state that it is a
useful tool to help in the restoration of this unique ecosystem.

“...We acknowledge that our approach does therefore not count potentially successful attempts
at TCF reforestation, an important means to restore vital TCF habitat (Aide et al. 2010, 2013,
Schwartz et al. 2020), and highlight this as an area for future work...”

We do appreciate the reviewer’s spirit to help ensure that we do not over-interpret global remote
sensing-based products that are still not fully perfect and that we are clear about necessary
assumptions. We worked hard to undertake what was reasonably possible, including an update of
all analyses to the latest, improved product.

Reviewer #3 (Remarks to the Author):
This is my second review of manuscript NATECOLEVOL-200610658A

I maintain that this is an interesting paper building on some interesting data and modelling that
could certainly be of interest for a wide readership. Unfortunately, the analyses relating to
protected areas (PAs) are still weak and the conclusion for that part not justified. Because of the
text and conclusions not mirroring the results from this part of the analysis, | have concerns
about publication.

Thank you for your time reviewing this manuscript again. You will see that we put some
additional effort into addressing your concerns and added a counterfactual matching analysis.
Additionally, we updated our analyses to use a new version of the Hansen tree cover dataset
which provides improved annual tree cover values and allows us to extend our analysis to 2018.
Notably, this changes some of the TCF cover estimates we report in the manuscript and
decreases their standard deviation. We are encouraged by the increase in robustness, recency and
relevance of the study this update provides.

| cansee, and value a lot, the extra work the authors have done based on my previous comments.
| think the figures S6, S7, S8 and fixes to Fig 2 clarifies some of my previous concerns with the
protected area (PA) part of the analyses. As expected, when the authors control for year of PA
establishment, it becomes evident that the deforestation rates have mostly decreased in the
protected forests. This to me seems like a remarkable achievement and deserves more attention
in how the text is framed. However, the before-after treatment is not matching. The problem is
still different confounding factors that might be correlated with both the likelihood of a PA being
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established and the deforestation pressure. The authors defend their approach by saying that
because they operate in a narrow biome it is similar to matching. This is not the case and
confounding variables related to biomes are usually not the most important factors. What would
be important to control for with matching is

different types of accessibility, such as distance or travel times to roads or cities. These are
factors that are correlated with both the likelihood of a PA being established and the pressures it
faces in terms of deforestation. Calls to control for such factors though matching have been
around for already more than 10 years, for one of the earlier reviews see Joppa & Pfaff 2010.
Reassessing the forest impacts of protection - the challenge of nonrandom location and a
corrective method. Annals of the New York Academy of Sciences 1185: 135-149.

Response: We concur with the reviewer’s sentiment around a better highlighting of PA
successes and appreciate their interest in controlling for the effect of accessibility in PA
effectiveness.

We have now pulled in accessibility data and conducted an additional suite of analyses aimed at
addressing the reviewer’s request. Specifically, we included an additional matching analysis in
which we randomly sample protected grid cells within a single region and match it with an
unprotected grid cells within the same region in the same inaccessibility category. Accessibility
is calculated as the combination of the distance to next settlements and sub grid (<1km)
topographic heterogeneity.

As expected, the results show that there is an impact of inaccessibility on the performance of
PAs in relation to forest loss. In general, the higher the inaccessibility, the better the
performance. Unfortunately, in the case where TCF cells are easily accessible, there is no
significant difference, indicating that encroachment and pressure from nearby populations is still
a big problem in these areas. Overall however, the most accessible category is also the rarest
one, so that we can mainly show that PAs reduce TCF loss.
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Fig. 3. TCF cover loss outside (yellow) and inside (blue) formal PAs across levels of
accessibility.  This analysis assessed 2 x 125,000 randomly selected paired samples of
unprotected and protected 1km2 pixels, stratified across five ordinal levels of human
accessibility of pixel from the nearest settlements (5 highly accessible - 1 highly inaccessible).
Data are matched by comparing a 1km2 pixel inside a protected area to one outside a protected
area within the same TCF region and inaccessibility category (n = total sample of pixels per
category; sample sizes covary with category area). Half-violins indicate the mean TCF loss of
all pixels in a given inaccessibility - protection category, squares provide the means, horizontal
lines the medians, and whiskersindicate the 5% and 95% confidence intervals (based on a beta
distribution). TCF loss is significantly lower in protected areas compared to unprotected areas
in all but the first inaccessibility category (paired Wilcoxon signed rank test for all group
comparisons with * indicating a significant difference. p<=>0.001, NS = p>0.05). When
aggregated over the entire set of TCF pixels, the absolute TCF cover loss 2001 to 2018 amounts
to 2.43%. A hierarchical mixed effect model (with TCF region / inaccessibility as nested random
effects) confirms this significant difference between protected and unprotected (est. =-0.343,
95% confidence interval = -0.522; -0.160, negative values indicate a decrease in TCF loss in
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protected compared to unprotected pixels). TCF loss decreases with inaccessibility (linear model
for unprotected: slope = -0.255, r = 0.03, p<0.001, protected: slope = -0.512, r = 0.01,
p<0.001).

As you will see that we also reframed the manuscript according to your suggestions, included
matching and made sure that PA establishment is an important tool, but that there is still work to
do if we want to save this ecosystem, but this relates mainly to global efforts.

In sum, I really appreciate that the authors now control for year of establishment of a PA. This
was one of my main concerns previously. However, their new results seemto indicate that
deforestation decreased once a PA is established, so what I still disagree with strongly is the
claim that “Given the high nominal PA coverage of TCFs, these patterns and trends cast serious
doubt on the performance and promise of formal reserves for sustaining ecosystems and
biodiversity in TCFs.” (line 122-124). The reply to reviews furthermore states that “We also now
include a figure that shows that establishment of PAs in TCF indeed reduces the rate of change,
but still does not put it to 0. We hope that addresses the concerns.”

I don’t think it is realistic to expect that all PAswould display zero deforestation, that is not the
right measure of “success” or effectiveness. Instead, any policy intervention, such as establishing
PAs, should be compared to how much they decrease or mitigate deforestation pressures,
compared to what the situation would have been had they not been established. The logic is the
same as in medicine; nobody expects a cancer medication to treat all types of cancers always. If
the illness is severe enough, no treatment would be able to save the patient. Whether a treatment
becomes accepted, depend on the impact it has in reducing deaths/symptoms compared to a
placebo.

In sum, the text needs to be thoroughly rewritten and accusations that PAs are not effective be
removed. This starts from the title all the way to the conclusions.

Response: We rewrote the text according to your suggestions and toned down some earlier
language regarding PA effectiveness. It was never our intention to suggest that PAs are broadly
not successful. To support a more nuanced messaging, we have now removed the word
“ineffective” from the title. PAs do reduce the amount of forest cover change as our data
previously showed and that is now further backed up through the counterfactual analysis. But it
is exactly as you say, protected areas are not able to “heal” the patient fully, but only help to treat
parts of the symptoms. This does not mean however, that we should not look for a “cure”. There
are certain things PA establishment cannot address so easily, such as global climate change,
which certainly has an influence on TCFs by e.g. shifting cloud base levels or increases in
extreme events. All of these have still consequences for TCF extent and its biodiversity, so we
still see the point of reporting them.
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With respect to this, we removed everything in the text which might give the wrong impression
that PA establishment does not work, but rather emphasize that it is an important tool, so that it
does not undermine any current conservation efforts.

Another thing that puzzles me is the following:

“Our results show a loss of 10,655 km2 (sd = 2,232 km2) in size, or 1.16 %, which amounts to a
rate of -0.0725%/y, which is less than the combined loss in all forests types between 2010-2020
which is reported as: —0.12%/y 68. However, when combined with the high amount of
biodiversity in TCFs (compared to e.g. temperate or taiga forests), this amounts in a high rate of
biodiversity loss as a result.”

So as | pointed out, the TCFs are not under bigger threat than other forest biomes. Instead, he
authors now try to justify the alarmist tone by comparing to temperate or taiga forests in terms of
biodiversity. However, this is not a full and fair comparison, how about compared to tropical
biomes?

Response: It is certainly the case that tropical cloud forests line up well with other major biomes
in the tropics when it comes to biodiversity loss, which is not to say that these are not bad either.
As we also updated the version of the Hansen tree cover dataset and extended the timeframe, you
will see that the forest loss is now slightly above the average.

The point you raise about inaccessibility is certainly of importance and we now mention it as
well in the manuscript. We now also state how TCFs are in line with other tropic biomes.

Therefore, the justification for how the paper has been framed seems pretty thin after the review
round: A) PAs seem to decrease deforestation, yet the paper is framed around inefficient
protection, and B) TCFs are not among the forest biomes suffering highest forest loss, yet the
paper is framed around how alarming the situation is. | suspect that accessibility is a main factor
for both, i.e. many TCF are located in rather inaccessible areas, meaning that deforestation
pressures are lower than in many other places. Would the authors want to estimate the “true”
impact PAs have had, matching is the only reasonable option, giving a relative effect size
measure compared to comparable areas that are not protected. Seeing that the paper has policy
relevance for upcoming post-2020 biodiversity negotiations, it is important that the evidence is
based on the latest advances in the field, not relying on outdated inside-outside comparisons for
PAs.

We now use a matching approach, and we also rewrote many parts of the manuscript to highlight
the “effectiveness” of PAs to counteract the trends, rather than their “ineffectiveness” in bringing
the deforestation to zero. We fully acknowledge that the original language might have led to
misunderstandings here, and removed the “alarming” tone you criticized. We however, disagree
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that the situation in TCFs is not alarming because it is similar to other tropical biomes, as the
situation in them is also alarming when it comes to biodiversity loss.

We sincerely hope that the additional analysis and the change in wording addresses your
concerns. We believe that the manuscript provided from your comments and provides a more
objective  view on tropical cloud forest biodiversity and its  conservation.

Decision Letter, second revision:

12th February 2021

Dear Dr. Karger,

Thank you for submitting your revised manuscript "Limited protection and ongoing loss of tropical
cloud forest biodiversity and ecosystems worldwide" (NATECOLEVOL-200610658B). It has now been
seen again by the original reviewers and their comments are below. The reviewers find that the paper
has improved in revision, and therefore we'll be happy in principle to publish it in Nature Ecology &
Evolution, pending minor revisions to satisfy the reviewers' final requests and to comply with our
editorial and formatting guidelines.

We are now performing detailed checks on your paper and will send you a checklist detailing our
editorial and formatting requirements in about a week. Please do not upload the final materials and
make any revisions until you receive this additional information from us.

Thank you again for your interest in Nature Ecology & Evolution. Please do not hesitate to contact me
if you have any questions.

[REDACTED]

Reviewer #2 (Remarks to the Author):

Karger et al have provided some excellent responses to my previous comments:

(1) OK, thanks for the detailed response, I am much more confident now.

(2) Again, thanks for the response and tweaks. I think there was a misinterpretation (by me), and the
revision deals with this.
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(3) Seeing the overlay has been helpful. I think this is an important area for future research, and am
pleased the authors have accommodated clarity on this issue
best wishes

Reviewer #3 (Remarks to the Author):

I thank the authors for all the extra work they have done to improve the manuscript. I am now fully
satisfied with how they have addressed my comments. I really appreciate the work they did to
account for accessibility, the new findings (Fig. 4: violin & boxplots) are very interesting and provides
interesting food for thought in terms of conservation practice and future recommendations, which the
text now reflects. The text is also now more nuanced in how it discusses the role of PAs.

Our ref: NATECOLEVOL-200610658B
24th February 2021

Dear Dr. Karger,

Thank you for your patience as we’ve prepared the guidelines for final submission of your Nature
Ecology & Evolution manuscript, "Limited protection and ongoing loss of tropical cloud forest
biodiversity and ecosystems worldwide" (NATECOLEVOL-200610658B). Please carefully follow the
step-by-step instructions provided in the personalised checklist attached, to ensure that your revised
manuscript can be swiftly handed over to our production team.

**Please get in contact with us immediately if you anticipate it taking more than two weeks to submit
these revised files.**

When you upload your final materials, please include a point-by-point response to any remaining
reviewer comments.

If you have not done so already, please alert us to any related manuscripts from your group that are
under consideration or in press at other journals, or are being written up for submission to other
journals (see: https://www.nature.com/nature-research/editorial-policies/plagiarism#policy-on-
duplicate-publication for details).

In recognition of the time and expertise our reviewers provide to Nature Ecology & Evolution’s editorial
process, we would like to formally acknowledge their contribution to the external peer review of your
manuscript entitled "Limited protection and ongoing loss of tropical cloud forest biodiversity and
ecosystems worldwide". For those reviewers who give their assent, we will be publishing their names
alongside the published article.
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Nature Ecology & Evolution offers a Transparent Peer Review option for new original research
manuscripts submitted after December 1st, 2019. As part of this initiative, we encourage our authors
to support increased transparency into the peer review process by agreeing to have the reviewer
comments, author rebuttal letters, and editorial decision letters published as a Supplementary item.
When you submit your final files please clearly state in your cover letter whether or not you would like
to participate in this initiative. Please note that failure to state your preference will result in delays in
accepting your manuscript for publication.

<b>Cover suggestions</b>

As you prepare your final files we encourage you to consider whether you have any images or
illustrations that may be appropriate for use on the cover of Nature Ecology & Evolution.

Covers should be both aesthetically appealing and scientifically relevant, and should be supplied at the
best quality available. Due to the prominence of these images, we do not generally selectimages
featuring faces, children, text, graphs, schematic drawings, or collages on our covers.

We accept TIFF, JPEG, PNG or PSD file formats (a layered PSD file would be ideal), and the image
should be at least 300ppi resolution (preferably 600-1200 ppi), in CMYK colour mode.

If your image is selected, we may also use it on the journal website as a banner image, and may need
to make artistic alterations to fit our journal style.

Please submit your suggestions, clearly labeled, along with your final files. We'll be in touch if more
information is needed.

Nature Ecology & Evolution has now transitioned to a unified Rights Collection system which will allow
our Author Services team to quickly and easily collect the rights and permissions required to publish
your work. Approximately 10 days after your paper is formally accepted, you will receive an email in
providing you with a link to complete the grant of rights. If your paper is eligible for Open Access, our
Author Services team will also be in touch regarding any additional information that may be required
to arrange payment for your article.

Please note that you will not receive your proofs until the publishing agreement has been received
through our system.

For information regarding our different publishing models please see our <a
href="https://www.springernature.com/gp/open-research/transformative-journals"> Transformative
Journals </a> page. If you have any questions about costs, Open Access requirements, or our legal
forms, please contact ASJournals@springernature.com.

Please use the following link for uploading these materials:
[REDACTED]

If you have any further questions, please feel free to contact me.
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[REDACTED]

Reviewer #2:

Remarks to the Author:

Karger et al have provided some excellent responses to my previous comments:

(1) OK, thanks for the detailed response, I am much more confident now.

(2) Again, thanks for the response and tweaks. I think there was a misinterpretation (by me), and the
revision deals with this.

(3) Seeing the overlay has been helpful. I think this is an important area for future research, and am
pleased the authors have accommodated clarity on this issue

best wishes

Reviewer #3:

Remarks to the Author:

I thank the authors for all the extra work they have done to improve the manuscript. I am now fully
satisfied with how they have addressed my comments. I really appreciate the work they did to
account for accessibility, the new findings (Fig. 4: violin & boxplots) are very interesting and provides
interesting food for thought in terms of conservation practice and future recommendations, which the
text now reflects. The text is also now more nuanced in how it discusses the role of PAs.
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Extended Data figure must fit easily within an A4 page (260 x 179 mm). Please ensure that the number and size of your
Figures, Tables and Extended Data figures fulfil these requirements to avoid any delay in the acceptance of your Article.

To comply with our format and optimise the presentation of data in your Article, we suggest the following changes to the
number of Figures, Tables and Extended Data:

O Please convert Supplementary Figures into Extended Data figures to increase the accessibility of the
data

Word limit

‘We estimate that the word count of your Article is approximately 2566 words. Please ensure that
your revised manuscript does not exceed 3500 words.

Please ensure your main manuscript file includes the following sections:

Title

Author list

Affiliations

Abstract

Main text

References

Acknowledgements

Author Contributions Statement

Competing Interests Statement

Figure Legends/Captions (for main text figures)
Tables

Methods (including Data Availability, Code Availability and Statistics subsections where relevant)

oooooooooooo

Main Text

The following changes must be made to the main text:

O Please divide your main text by subheadings. At minimum, there should be a single subheading
"Results & Discussion’ but we encourage separate 'Results’ and 'Discussion’ and you may use more.

Figures & Tables

Please see the guidelines linked below for detailed instructions about how your figures should be prepared. Following these
instructions will reduce the chances of delays should we need to request replacement artwork from you at a later stage.

https://www.nature.com/documents/NRJs-guide-to-preparing-final-artwork. pdf

D All figures, tables and extended data figures must be cited in the main text, and numbered in the
Additional requests: order in which they appear.
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Data & Code

Data Availability

Nature journals strongly support public availability of data and code. Please deposit the data and code used in your paper into a public data
repository. If data can only be shared on request, please explain why in your Data Availability Statement, and also in the correspondence with your
editor.

Please note that for some data types, deposition in a public repository is mandatory. Any restrictions on sharing of these data types must be clearly
indicated in the statement and discussed with the editor. More information on our data deposition policies and available repositories can be found
here:

heeps://www.nature.com/nature-research/editorial-policies/reporting-standards#availability-of-data

Data Availability Statements
All published manuscripts reporting original research in Nature Research journals must include a data availability statement, as a separate section
before the References and under the heading 'Data Availability’.

The data availability statement must make the conditions of access to the “minimum dataset” that are necessary to interpret, verify and extend the
research in the article, transparent to readers.

This minimum dataset may be provided through deposition in public community/discipline-specific repositories, custom proprietary repositories
or general repositories like Figshare, Zenodo and Dryad. Providing large datasets in supplementary information is strongly discouraged and the
preferred approach is to make data available in repositories. Scientific Data, 2 Nature Research journal, maintains a list of approved and
recommended data repositories to support researchers seeking suitable repositories for their data (https:/ /www.nature.

com/sdata/policies/repositories).
The Data Availability Statement should also reference any source data published alongside the paper.

If DOIs are provided, we also strongly encourage including these in the Reference list (authors, title, publisher (repository name), identifier, year).

Reporting Summaries
An updated life sciences reporting summary must be completed and uploaded as a supplementary
information file with the revised manuscript. All points on the reporting summary must be
D addressed; if needed, please revise your manuscript in response to these points. This checklist is
published alongside your manuscript online. Please note that this form is a dynamic "smart pdf” and
must therefore be downloaded and completed in Adobe Reader, instead of opening it in a web
browser. https://www.nature.com/documents/nr-reporting-summary.pdf

Additional requests related to Data and Code:

Methods

References

End Matter

Please thoroughly review our policy on Competing Interests (http://www.nature.
com/authors/policies/competinghtml) and include a detailed statement in your final manuscript

D file, and in our manuscript tracking system. Please ensure the statements are identical in both. Be
specific about how each point stated relates to the research, list applicable author initials, and/or
patent numbers. If there are no competing interests, a negative statement (“The authors declare no
competing interests”) must be included.

Competing Interests
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Nature Research defines Competing Interest (CI) as financial and non-financial interests (including but not limited to
peting g

funding, employment, stocks, shares, patents, personal or professional relationships with individuals or institutions, and

unpaid membership advocacy) that could be perceived to directly undermine the objectivity, integrity, and value of a

publication, or could be seen as having an influence on the judgments and actions of authors with regard to objective data

presentation, analysis, and interpretation.

Please thoroughly review our policy on Competing Interests and include a detailed statement both in your final manuscript
file and in our manuscript tracking system. Please ensure the statements are identical in both. Be specific about how each point
stated relates to the research and list applicable author initials, and/or patent numbers.

If there are no competing interests, a negative statement must be included.

Confirmation of Funding Support

Please confirm that all relevant funding awarded to each author is described in the Acknowledgements section. List
each grant number, followed by the initials of the author who received it.

Copyright and Third Party Rights

It is your responsibility to obtain the right to use any items (figures, tables, images, videos or text boxes) that are
reproduced (or adapted) from material for which you do not hold copyright and to give proper attribution to the
creators of that work. This includes work that has previously been published elsewhere.

If you do not hold the copyright for any item (in whole or part), included in your paper, you must complete and return
a Third Party Rights Table:

http:/Amww.nature.com/documents/thirdpartyrights-origres.doc

For more information on what constitutes ownership by a third party, please contact our Editorial Assistant at
ecoevo@nature.com
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Please check in particular: Supplementary Figure 9

Preparing your manuscript files

Unless otherwise stated please limit individual file sizes to approximately 30MB. We strongly encourage the use of repositories for large
datasets or source data due to size considerations.

To ensure maximum visibility for your work, we may tweet about your paper following publication.

o If you would like us to include the Twitter handles of the first author(s), corresponding author(s), lab
or institution in this tweet, please provide them in your cover letter. We would also welcome your
suggestions for hashtags to use when tweeting about the work.

[0  Please supply the main Supplementary Information file as a single PDF file.
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Editorial Policy Checklist

Please update and upload a final version of the Editorial Policy Checklist with your revised manuscript files. A blank Editorial Policy Checklist can be
found via the link below. Note that this form is a dynamic ‘smart pdf and must be downloaded and completed in Adobe Reader.

Please update your current checklist or download from: https:/Avww.nature.com/documents/nr-editorial-policy-checklist.zip

Inventory of Supporting Information
The inventory must be completed with details of all Supplementary Information, Extended Data and Source Data files.

Please download from: www.nature.com/documents/inventory_of_Supporting_Information_2021.docx

You will need to upload:

Editorial Policy Checklist

Completed Third Party Rights Table (if relevant)
Main Article File in Microsoft Word or LaleX format
Separate Figure files

Separate Extended Data files
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Inventory of Supporting Information

O

Reporting Summary
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| Final Decision Letter:

22nd March 2021
Dear Dr Karger,

We are pleased to inform you that your Article entitled "Limited protection and ongoing loss of tropical
cloud forest biodiversity and ecosystems worldwide", has now been accepted for publication in Nature
Ecology & Evolution.

Before your manuscript is typeset, we will edit the text to ensure it is intelligible to our wide
readership and conforms to house style. We look particularly carefully at the titles of all papers to
ensure that they are relatively brief and understandable.

The subeditor may send you the edited text for your approval. Once your manuscript is typeset you
will receive a link to your electronic proof via email, with a request to make any corrections within 48
hours. If you have queries at any point during the production process then please contact the
production team at rjsproduction@springernature.com. Once your paper has been scheduled for online
publication, the Nature press office will be in touch to confirm the details.

Acceptance of your manuscript is conditional on all authors' agreement with our publication policies
(see www.nature.com/authors/policies/index.html). In particular your manuscript must not be
published elsewhere and there must be no announcement of the work to any media outlet until the
publication date (the day on which it is uploaded onto our web site).

Nature Ecology & Evolution is a Transformative journal and offers an immediate open access option
through payment of an article-processing charge (APC) for papers submitted after 1 January, 2021 .
In the event that authors choose to publish under the subscription model, Nature Research allows
authors to self-archive the accepted manuscript (the version post-peer review, but prior to copy-
editing and typesetting) on their own personal website and/or in an institutional or funder repository
where it can be made publicly accessible 6 months after first publication, in accordance with our self-
archiving policy. <a href=""https://www.nature.com/nature-research/editorial-policies/self-archiving-
and-license-to-publish"">Please review our self-archving policy </a> for more information.

Several funders require deposition the accepted manuscript (AM) to PubMed Central or Europe PubMed
Central. To enable compliance with these requirements, Nature Research therefore offers a free
manuscript deposition service for original research papers supported by a number of PMC/EPMC
participating funders. If you do not choose to publish immediate open access, we can deposit the
accepted manuscript in PMC/Europe PMC on your behalf, if you authorise us to do so.

In approximately 10 business days you will receive an email with a link to choose the appropriate
publishing options for your paper and our Author Services team will be in touch regarding any
additional information that may be required.

You will not receive your proofs until the publishing agreement has been received through our system.

If you have any questions about our publishing options, costs, Open Access requirements, or our legal
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forms, please contact ASJournals@springernature.com

An online order form for reprints of your paper is available at <a
href="https://www.nature.com/reprints/author-
reprints.html">https://www.nature.com/reprints/author-reprints.html</a>. All co-authors, authors'
institutions and authors' funding agencies can order reprints using the form appropriate to their
geographical region.

We welcome the submission of potential cover material (including a short caption of around 40 words)
related to your manuscript; suggestions should be sent to Nature Ecology & Evolution as electronic
files (the image should be 300 dpi at 210 x 297 mm in either TIFF or JPEG format). Please note that
such pictures should be selected more for their aesthetic appeal than for their scientific content, and
that colour images work better than black and white or grayscale images. Please do not try to design a
cover with the Nature Ecology & Evolution logo etc., and please do not submit composites of images
related to your work. I am sure you will understand that we cannot make any promise as to whether
any of your suggestions might be selected for the cover of the journal.

You can now use a single sign-on for all your accounts, view the status of all your manuscript
submissions and reviews, access usage statistics for your published articles and download a record of
your refereeing activity for the Nature journals.

To assist our authors in disseminating their research to the broader community, our SharedItinitiative
provides you with a unique shareable link that will allow anyone (with or without a subscription) to
read the published article. Recipients of the link with a subscription will also be able to download and
print the PDF.

You can generate the link yourself when you receive your article DOI by entering it here: <a
href="http://authors.springernature.com/share">http://authors.springernature.com/share<a>.

[REDACTED]

P.S. Click on the following link if you would like to recommend Nature Ecology & Evolution to your
librarian http://www.nature.com/subscriptions/recommend.html#forms

** Visit the Springer Nature Editorial and Publishing website at <a href="http://editorial-
jobs.springernature.com?utm_source=ejP_NEcoE_email&utm_medium=ejP_NEcoE_email&utm_campa
ign=ejp_NEcoE">www.springernature.com/editorial-and-publishing-jobs</a> for more information
about our career opportunities. If you have any questions please click <a
href="mailto:editorial.publishing.jobs@springernature.com">here</a>.**
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