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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 Zhang, 

 

Your Article, "Exacerbated drought impacts on global ecosystems due to structural overshoot" has now 

been seen by three reviewers. You will see from their comments copied below that while they find 

your work of considerable potential interest, they have raised quite substantial concerns that must be 

addressed. In light of these comments, we cannot accept the manuscript for publication, but would be 

very interested in considering a revised version that addresses these serious concerns. 

 

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. In particular, Reviewer 3 raises important 

concerns about the underlying data and analyses, which should be addressed with substantial revision. 

 

If you choose to revise your manuscript taking into account all reviewer and editor comments, please 

highlight all changes in the manuscript text file [OPTIONAL: in Microsoft Word format]. 

 

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. 

 

When revising your manuscript: 
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* 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 

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] 

 

 

Reviewer expertise: 

 

Reviewer #1: Structural overshoot, forest ecology 

 

Reviewer #2: Drought, effects on forests 
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Reviewer #3: Ecohydrology, remote sensing, machine learning 

 

 

Reviewers’ comments: 

 

Reviewer #1 (Remarks to the Author): 

 

The main hypothesis is that vegetation dynamics is driven not only by current climate, but also by 

memory-induced lagged responses. Previous climatic conditions could stimulate vegetation growth to 

surpass ecosystem carrying capacity, leaving an ecosystem more vulnerable to climate stresses. 

Although the concept of structural overshoot has been previously developed this is to my knowledge 

the first attempt to describe this phenomenon at a global scale and to explore the underlying spatial 

and temporal drivers. The authors undertake a novel approximation based on remote sensing, high-

resolution climate data, and random forest analysis This paper is timely and topical and it is an 

innovative approach in global climate change climate inspired in the concept of anomaly and 

overshoot drought. 

Authors address lagged effects with a Bayesian multivariate dynamic linear model (DLM) and use non 

parametric random forest (machine learning algorithms) to investigate factor driving occurrence and 

impact of overshoot drought events. They conclude that around 11.2% of drought events during the 

1981-2015 period are linked to overshoot droughts. The DLM decomposes NDVI time series into 

several components (trend, seasonal, and de-seasonalized and de-trended anomalies) so the 

anomalies are linked to drought stress, temperature, and direct and lagged effects from past 

vegetation anomalies at different time scales. The idea is that it is possible to separate timescales of 

importance for all drought events globally. Then they link some of these anomalies to structural 

overshoot and quantify its contribution to timing, speed, frequency and impact of drought. 

Altogether this is a potentially ground-breaking manuscript that can change the view of ecosystem 

responses to drought and generate a controversial but interesting scientific debate. I have however 

several important concerns. Mainly I have found the manuscript quite complex and hard to read for a 

plant ecologist audience and in its current form it seems more oriented for the remote sensing 

community. I encourage the authors to clarify how the main concepts link to plant community ecology 

and forestry so the validity of these findings can be properly evaluated and have a broader impact. 

Next, I suggest possible suggestions in this direction: 

 

-Define ecosystem carrying capacity: it can be useful to know the classical description of soil water 

balance and the maximum plant canopy that can be maintained. See for example classical definitions 

i.e. Eagleson, Specht, Woodward (see references in the bottom). These ideas do not consider remote 

sensors neither lagged responses (with the exception of soil water dynamics) but depart from similar 

assumptions and are still the basis of current agronomy. 

-Overshoot droughts are identified by a faster NDVI decline with respect to non-overshoot droughts. 

Authors argue that a faster decline is induced by environmental lagged effects that have created a 

disadvantageous structure to cope with concurrent climate. I am not convinced, however, that 

reported NDVI patterns can be referred to as structural overshoot as I explain next. Structural 

overshoot has been examined in two main contexts: 

i) Regional forest mortality. Here drought effects can be clearly define and quantified in terms of 

mortality and forest decay. Because of lack of competition the population can grow surpass carrying 

capacity and because of phenotypic plasticity some individuals have a disadvantageous phenotype. 

Structural overshoot results in forest decay because competition intensifies and individuals cannot 
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cope with current water balance in part because of a disfunctional allocational strategy. 

ii) Remote sensing studies targeting ecosystem level properties such as productivity. This approach is 

valid because the level of response and variable of interest is aggregated, this is, they quantify the 

aggregated ecosystem response without being interested in population dynamics, species composition, 

functional type, disturbances, etc. 

The approximation in this paper based on NDVI claims that observed patterns are the result of 

structural overshoot, however functional adjustments reflected in NDVI patterns may reflect 

phenological changes in plant functional traits, functional types turnover, disturbance, competition etc. 

Specifically, a faster NDVI decline with respect to non-overshoot droughts may simply reflect changes 

in acclimation of physiological parameters or an adjustment or turn over in plant functional types, for 

example the ratio of grasslands and tree cover or a readjustment including disturbances such as fire. I 

am not sure if these patterns can be considered structural overshoot or should describe another 

concept related to plant community dynamics. Moreover, it is not evident that NDVI reflects a carrying 

capacity as defined in population ecology. Neither NDVI seems to describe a structural carrying 

capacity for example LAI (as implied in the classical views by Specht, Eagleson, Woodward etc) which 

might be better describe by Lidar or ground data. 

In conclusion this is a very interesting study with a high potential but in its current form it seems more 

oriented towards a remote sensing and ecosystem modeller audience. The ms would greatly benefit by 

the clarification of key concepts such as carrying capacity, plant community structure, structural 

overshoot etc connecting them with plant ecology. A description of possible mechanisms underlying 

observed patterns in terms of functional groups, disturbances, competition, phenology etc would be 

clarifying. Some of these discussions are inherent to current DGVM development (see for example 

JEDI by Pavlick et al. 2013). Alternatively the description of NDVI anomalies, including lagged effects 

might be a very promising metric in climate change research but I am not convinced that it is 

adequately conceptualized as structural overshoot drought. 

 

References 

Eagleson PS (1978) Climate, soil, and vegetation: 1. Introduction to water balance dynamics. Water 

Resources Research. https://doi.org/10.1029/WR014i005p00705 

Pavlick R-, D. T. Drewry, K. Bohn, B. Reu and A. Kleidon. 2013. The Jena Diversity-Dynamic Global 

Vegetation Model (JeDi-DGVM): a diverse approach to representing terrestrial biogeography and 

biogeochemistry based on plant functional trade-offs Biogeosciences, 10, 4137–4177, 2013 

https://doi.org/10.5194/bg-10-4137-2013 

Specht RL (in retrospective 2019) 

https://www.royalsocietyqld.org/wp-

content/uploads/documents/Members_Collections/Ray_Specht_Retrospective_Jan_2019.pdf 

 

Woodward FI .Climate and Plant Distribution 1987. Cambridge Studies in Ecology 

 

 

 

Reviewer #2 (Remarks to the Author): 

 

I consider this study of high relevance for NEE readership given its ability to illustrate how vegetation 

and climate conditions prior to drought onset may constrain or predispose to responses during and 

after droughts. This is an important issue given the impact of such climatic extreme events on global 

vegetation productivity, ecosystem services (e.g. forest vigor) and human resources (e.g., crops). 
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I think that the drought definition is an open issue with some authors using only climatic criteria. 

However, I agree with authors on using both climatic and ecosystem (NDVI impact) criteria since 

droughts must have an impact on vegetation. 

 

I prove below some minor comments on the ms: 

Line 66: “The number of overshoot droughts generally follows the spatial distribution of droughts 

(r=0.54, p<0.001, t-test)”. Did you account for the effects of spatial autocorrelation on this 

overshoot-drought association? The existence of positive spatial autocorrelation could affect the 

calculated p value. 

 

Line 128: “In contrast, soil characteristics (clay fraction), terrestrial water decay time (GRACE𝜏)”. I 

would explain before the meaning of “(GRACE𝜏)”. 

 

Fig 2: First, in Fig 2e a better explanation of the abbreviations used in the x axis is lacking in the 

legend. Second, perhaps just plotting Figs 2n and 2o in the same plot would be enough to summarize 

this figure, whereas Figs 2a-m could be moved to the Appendix. 

 

Line 152: please expand and discuss this “double growing season”. For instance, bimodal growth 

patterns with peaks in spring and autumn have been extensively studied in seasonally dry 

Mediterranean regions from the northern hemisphere. 

 

Line 198: do you mean “across the globe “? 

 

Line 210, Fig. 5: first reference to SPEI; you should explain it before. 

 

Line 227: overshoots exacerbate…. 

 

Lines 280-282: I guess you can delete “ref” 

 

 

 

Reviewer #3 (Remarks to the Author): 

 

Review of Zhang et al., NATECOLEVOL-210112662 

“Exacerbated drought impacts on global ecosystems due to structural overshoot“ 

 

This study is investigating the global role of increased vegetation productivity for subsequent 

droughts. 

The authors show that it affects about 11% of the globally detected droughts, where it explains 

approximately a third of the drought-related greenness decreases. These so-termed vegetation 

overshoot droughts happen predominantly in cold and dry regions, and they are inducing warmer 

concurrent temperatures and faster drought-related vegetation greenness decreases than non-

overshoot droughts. 

 

------------------- 

 

Recommendation: 

I think the paper requires major revisions. 
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The topic of this study is very timely. Droughts have multi-faceted impacts on ecosystems and society, 

and their magnitude and/or frequency might increase in many regions in a changing climate. 

Therefore, it is essential to understand the underlying drivers of drought, which consequently allows to 

improve anticipation and management of these events. This analysis is an important contribution in 

this context as it comprehensively characterizes the role of antecedent vegetation conditions for 

drought development and impacts. It shows that this role is not negligible and requires more attention 

by the eco-hydrological research community. 

However, I have some important concerns regarding the model formulation and the employed indices 

and data to quantify drought and vegetation dynamics, which need to be addressed to illustrate the 

robustness of the reported findings. 

 

-------------------- 

 

General comments: 

 

(1) 

The SPEI index defining droughts, and the GIMMS NDVI dataset to capture vegetation dynamics are 

not convincing choices. 

-- The GIMMS NDVI dataset is based on the AVHRR satellite data which is not the most accurate to 

estimate NDVI. Further, the dataset contains many gaps, and the authors do not describe how the 

analysis deals with this. I suggest to use MODIS NDVI or GOME-2 SIF (sun-induced fluorescence) data 

here; while the time periods covered by these datasets are admittedly shorter, the improved accuracy 

in estimating vegetation dynamics more than outweights this disadvantage in my opinion. Process 

understanding as intended to be established by this study requires most accurate 

underlying data. 

-- The SPEI index is not the best choice to capture vegetation-relevant water deficits. While vegetation 

physically relies on soil moisture supply, this information is not included in SPEI. 

Further, the underlying model infers (potential) evapotranspiration in a too simplified way, for 

example 

ignoring vegetation water stress, as also described by the authors. Therefore, I suggest to use soil 

moisture data in this study, which can for example be obtained from reanalyses such as ERA5 

(Hersbach et al 2020) or machine learning products (O et al.). 

 

(2) 

In the dynamic linear model the authors do not consider important variables which are known to 

influence vegetation dynamics such as radiation and soil moisture. Therefore, these ignored controls 

might (partly) be errorneously attributed to antecedent NDVI by the model, which thereby 

overestimates the relevance of NDVI 

overshoot. I do not really agree with the argument of the authors to leave out radiation as it is 

correlated with temperature - this correlation might not always and everywhere be very high, and at 

the same time precipitation and temperature as used in the model presently are also correlated. 

 

(3) 

Drought is not defined in the main text. This is important for understanding the manuscript and should 

be added. Furthermore, the authors nicely illustrate in the supplementary material how the overshoot 

results change with adapting the (necessarily arbitrary) thresholds in their drought definition. This 

sensitivity should also be documented more clearly in the main text, and correspondingly the exact 
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determined percentage results such as in line 19 in the abstract should be toned down or removed as 

this 

is dependent on the chosen drought definition. 

 

(4) 

While the manuscript is clearly structured and overall easy to read, there are many small language 

and grammar errors such as missing articles, particularly in the methods part. 

I recommend that the authors take special care of these when revising the manuscript. 

 

 

I do not wish to remain anonymous - Rene Orth. 

 

 

 

------------------ 

 

Specific comments: 

 

line 3: Here you could cite Orth & Destouni 2018 

 

lines 37-39: It is stated that several studies have investigated the phenomenon but the understanding 

is still limited. This is somewhat contradictory and requires additional details. 

 

line 54: Not clear what is meant with "The anomalies" here. 

 

line 80: "Contribution of overshoot component", please clarify. 

 

line 106-108: Not sure if I would agree with this reasoning. 

 

line 170" "Climatological mean temperature", this is only for drought events if I get it correctly, so it 

cannot be a climatological (~30-year) mean? Please clarify. 

 

line 244: I think this should be overestimate rather than underestimate. If vegetation water stress is 

taken into account, this would reduce potential evaporation and consequently increase P-Epot which 

would therefore indicate reduced drought magnitude. 

 

line 260: I think here you should apply a threshold higher than 0 degrees, as also with a monthly 

mean temperature slightly above zero snow and soil freezing can occur at least during parts of the 

month, and vegetation productivity is low. 

 

lines 268/269: "Most reliable estimate", please add reference(s) or tone down this statement. 

 

lines 332-334: Why did the authors decide to couple these two conditions with an "or" rather than 

using only the latter requirement of negative temperature sensitivity which seems quite relevant to 

me. 

 

line 353: With "drought development speed" you refer to vegetation anomaly development speed I 

guess. Please clarify. 



 
 

 

8 
 

 

 

 

line 380-381: How is "overshoot" quantified as used here? 

 

line 456-459: Also scenario (3) could induce an overshoot drought I think, for example if normal 

summer precipitation 

is accompanied by hot temperatures inducing high evaporation and consequently drought and 

decreased vegetation dynamics. 

 

Figure 5: 

Please improve the labelling of the SPEI and NDVI axes to specify if there are decreases or increases. 

 

 

 

 

References: 

 

Hersbach, H. et al., The ERA5 global reanalysis. Q. J. R. Meteorol. Soc. 146(730), 1999-2049 (2020). 

 

O, S. and R. Orth, Global soil moisture from in-situ measurements using machine learning - SoMo.ml, 

https://arxiv.org/abs/2010.02374 

 

Orth, R., and G. Destouni, Drought reduces blue-water fluxes more strongly than green-water fluxes 

in Europe 

Nat. Comms. 9, 3602 (2018). 
 

Author Rebuttal to Initial comments   
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Decision Letter, first revision: 
14th July 2021 

 

*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 Professor Zhang, 

 

Your manuscript entitled "Exacerbated drought impacts on global ecosystems due to structural 

overshoot" has now been seen again by three reviewers, whose comments are attached. Reviewers 1 

and 2 now endorse publication, but Reviewer 3 continues to raise some concerns which must be 

addressed in a revision before we can reach a final decision regarding publication. 

 

We therefore invite you to revise your manuscript taking into account all reviewer. 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. 

 

* 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. 
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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): 

 

The authors have satisfactorily addressed my main concerns. The changes in the ms have clarified key 

concepts. The global scope of this work makes impossible to link these patterns to community-level 

processes, yet the results presented open interesting questions and research avenues to understand 

the interplay between climate and vegetation structure from remote sensing products. 

 

 

Reviewer #2 (Remarks to the Author): 

 

A minor spelling mistake is found in line 679: "standardized precipitation evaporation index" should be 

written as "standardized precipitation evapotranspiration index" . 

 

 

Reviewer #3 (Remarks to the Author): 

 

Second review of Zhang et al., NATECOLEVOL-210112662A 

“Exacerbated drought impacts on global ecosystems due to structural overshoot“ 

 

The paper has overall improved as the authors have addressed some of the concerns raised in the first 

review. 

However, at the same time some important issues remain insufficiently addressed: 

 

-- regarding main comment (1) from my previous review 

I appreciate that the authors have repeated their analysis with the more reliable MODIS NDVI data 

and can demonstrate similar conclusions. 

Also I understand the arguments for employing SPEI in this study as stated in the rebuttal, 
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which, however, are not yet sufficiently reflected in the main text for all readers. 

 

-- regarding main comment (2) from my previous review 

I appreciate the effort of the authors to test the inclusion of radiation in the dynamics linear model. 

As for the soil moisture, I understand that it can (to some extent) be seen as a response variable of, 

rather than a predictor for, NDVI changes. However, I am not sure I fully agree with this because 

soil moisture dynamics are of course impacted by many other factors than vegetation such as 

precipitation 

and runoff dynamics, and in my opinion are key to fully understand and predict vegetation dynamics. 

Moreover, following your argument also precipitation and temperature can be classified 

as response variables as vegetation influences temperature (via evaporative cooling) and precipitation 

(via moisture supply and affecting boundary layer stability). In terms of (insufficient?) soil moisture 

data 

quality I want to point out that direct observations of root-zone soil moisture are indeed available 

and used in for example the derivation of the SoMo.ml product. Further, also precipitation data which 

is 

employed in the dynamic linear model comes with significant uncertainty. 

Anyway, if the authors still do not want to include soil moisture into the linear model, 

I suggest at least they should include precipitation at different time intervals 

(e.g. 0 months, -1 month, -2 months) rather than summarizing this, because this 

can mitigate the precipitation signal and thereby lead to an overestimation of the 

NDVI importance in the linear model, resulting in an overestimation of overshoot droughts. 

 

-- regarding main comment (3) from my previous review 

It is good to see that the authors have given some more detail on the employed drought definition in 

the 

main text. However, the SPEI is still not introduced at all in the text while the authors 

instead use the general term "climatological drought index". 

 

lines 168/169: The SoMo data does consider inter-annual vegetation variability as it is based on 

training 

a machine learning algorithm with in-situ soil moisture measurements which carry the imprint 

of vegetation variability. 

 

Reference #25 can be updated to 

O, S. & Orth, R., Global soil moisture data derived through machine learning trained with in-situ 

measurements, 

Scientific Data, doi: 10.1038/s41597-021-00964-1 (2021). 

[the manuscript is in press and should be published soon] 

 

 

I do not wish to remain anonymous - Rene Orth. 
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********************END******************** 
  

 

Author Rebuttal, first revision: 

 

 We thank the reviewers for their constructive comments. We have carefully considered and 

addressed each of the comments from the reviewers. Below we provide each of the original 

comments, with our responses in blue. The page and line numbers referred to are for the clean 

version of the revised manuscript (non-track-change version). 

 

 

Reviewers' comments:   

 

Reviewer #1 (Remarks to the Author): 

 

The authors have satisfactorily addressed my main concerns. The changes in the ms have clarified key 

concepts. The global scope of this work makes impossible to link these patterns to community-level 

processes, yet the results presented open interesting questions and research avenues to understand the 

interplay between climate and vegetation structure from remote sensing products. 

 

Response: We thank the reviewer for supporting our study and appreciate the constructive comments in 

this process.  

 

 

Reviewer #2 (Remarks to the Author): 

 

A minor spelling mistake is found in line 679: "standardized precipitation evaporation index" should be 

written as "standardized precipitation evapotranspiration index" . 

 

Response: We appreciate the reviewer’s time and efforts in improving the manuscript. We have 

corrected this mistake in the revised version. 

 

 

Reviewer #3 (Remarks to the Author): 
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Second review of Zhang et al., NATECOLEVOL-210112662A 

“Exacerbated drought impacts on global ecosystems due to structural overshoot“ 

 

The paper has overall improved as the authors have addressed some of the concerns raised in the first 

review. However, at the same time some important issues remain insufficiently addressed: 

 

Response: We thank Dr. Orth for the constructive suggestions on the previous version of the 

manuscript. In this revision, we have followed Dr. Orth’s suggestions and tested the overshoot patterns 

using precipitation from previous months separately. The results show that doing so does not 

quantitively change our conclusions.  

 

-- regarding main comment (1) from my previous review 

I appreciate that the authors have repeated their analysis with the more reliable MODIS NDVI data and 

can demonstrate similar conclusions.  

Also I understand the arguments for employing SPEI in this study as stated in the rebuttal, which, 

however, are not yet sufficiently reflected in the main text for all readers. 

 

Response: We are glad that Dr. Orth supports our use of GIMMS NDVI and SPEI. We now better discuss 

the rationale behind the choice of SPEI in this study and its advantages in the method section.  

 

“We also use a standardized precipitation evapotranspiration index (SPEI40) dataset for drought 

identification and drought severity assessment. SPEI is a widely used climatological drought index that 

calculates the standardized water balance anomalies (precipitation minus potential evapotranspiration) 

at different time scales. It is therefore an optimal index to evaluate the drought severity-impact 

relationship and the role overshoot plays in this process.” 

 

“We use a combination of SPEI and NDVI together with outputs from the DLM to identify drought 

events. Both indices are directly calculated from observations and represent the climatological drought 

severity and the drought impact on vegetation, respectively.” 

 

-- regarding main comment (2) from my previous review 

I appreciate the effort of the authors to test the inclusion of radiation in the dynamics linear model. As 

for the soil moisture, I understand that it can (to some extent) be seen as a response variable of, rather 
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than a predictor for, NDVI changes. However, I am not sure I fully agree with this because soil moisture 

dynamics are of course impacted by many other factors than vegetation such as precipitation and runoff 

dynamics, and in my opinion are key to fully understand and predict vegetation dynamics. Moreover, 

following your argument also precipitation and temperature can be classified as response variables as 

vegetation influences temperature (via evaporative cooling) and precipitation (via moisture supply and 

affecting boundary layer stability). In terms of (insufficient?) soil moisture data quality I want to point 

out that direct observations of root-zone soil moisture are indeed available and used in for example the 

derivation of the SoMo.ml product. Further, also precipitation data which is employed in the dynamic 

linear model comes with significant uncertainty. Anyway, if the authors still do not want to include soil 

moisture into the linear model, I suggest at least they should include precipitation at different time 

intervals (e.g. 0 months, -1 month, -2 months) rather than summarizing this, because this can mitigate 

the precipitation signal and thereby lead to an overestimation of the NDVI importance in the linear 

model, resulting in an overestimation of overshoot droughts. 

 

Response: We are happy that Dr. Orth agrees with our analysis on soil moisture in ED Fig. 7. We also 

fully agree that soil moisture plays a predominate role in regulating vegetation growth especially during 

drought periods. We do not mean soil moisture should not be considered to predict vegetation 

dynamics, on the contrary, our study highlights the importance of soil moisture, which may be the key to 

understand why overshoot would happen. 

 

However, in this specific study, soil moisture should not be considered an input variable for the DLM. 

We include the vegetation anomalies from previous periods in the DLM to implicitly account for their 

effects on soil moisture, which provides the lagged linkages between past and current vegetation. 

Including soil moisture in the DLM may mask out these lagged linkages, which directly undermines our 

algorithm for overshoot identification. 

 

We agree with Dr. Orth that there are root-zone soil moisture observations available, but those are 

mostly site-level obversions and are not suitable for this global scale analysis. Precipitation dataset, like 

other observations, inevitably have uncertainties, we therefore use the GPCC precipitation dataset 

which uses largest number of weather stations globally (>20000-50000 sites). 

 

Nevertheless, we followed Dr. Orth’s suggestion and used precipitation from three previous months 

separately (0 month, -1 month, -2 month) in the DLM. This DLM also considers previous month NDVI and 

other climate factors including temperature and radiation. The fraction of overshoot drought numbers is 

slightly lower (10.7% as compared to 11.2% in Figure 1), the spatial patterns of overshoot number and 
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impact obtained from this model, however, are very similar to the ones we show in the main text (Fig. 

R1). This analysis demonstrates the robustness of our method and results. We regard this analysis as 

additional experiment and add it in the Supplementary Information as Fig. S7. Descriptions about this 

experiment is also added in Supplementary Information Text S2.  

 

 

Fig. R1. Drought and overshoot drought patterns from the “discrete precipitation model”. Same as Fig. 

1, but uses the “discrete precipitation model” that does consider the climate variables including 

temperature, radiation, and precipitation from current month and previous two months separately. 

 

 

-- regarding main comment (3) from my previous review 

It is good to see that the authors have given some more detail on the employed drought definition in the 

main text. However, the SPEI is still not introduced at all in the text while the authors instead use the 

general term "climatological drought index". 

 

Response: We appreciate Dr. Orth’s suggestion and agree that SPEI should be better explained in the 

main text to improve readability. In this revision, we added additional explanations of SPEI when we 

evaluate how overshoot affects the drought severity and impact relationship (Line 175-177). 

Understanding what SPEI represents is helpful to the interpretation of Fig. 5. We did not mention and 

explain SPEI in the last paragraph of introduction, since here is just a very brief summary of the method. 
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“…as shown by a more negative NDVI anomaly compared to the standardized precipitation 

evapotranspiration index (SPEI) anomaly (Extended Data Fig. 9). SPEI is a widely used drought severity 

indicator which calculates the standardized surface water balance anomaly from meteorological 

variables.” 

 

lines 168/169: The SoMo data does consider inter-annual vegetation variability as it is based on training 

a machine learning algorithm with in-situ soil moisture measurements which carry the imprint of 

vegetation variability. 

 

Response: We thank Dr. Orth for pointing this out. We agree that soil moisture carries the imprints of 

vegetation activity, since vegetation is not only affected by soil moisture, but also provides feedbacks to 

it by modifying evapotranspiration and related processes. However, since vegetation is dynamically 

changing all the time, its effect is also time-varying and may not be well represented by the data 

assimilation technique or LSTM.  

 

We therefore revised the statement, it now reads “…, potentially because the interannual variation of 

vegetation is not used as a forcing in these datasets, and their effects on soil moisture may thus be 

underestimated.” 

 

 

Reference #25 can be updated to 

O, S. & Orth, R., Global soil moisture data derived through machine learning trained with in-situ 

measurements, 

Scientific Data, doi: 10.1038/s41597-021-00964-1 (2021). 

[the manuscript is in press and should be published soon] 

 

Response: We have revised the reference as suggested. 

 

I do not wish to remain anonymous - Rene Orth.  
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Decision Letter, second revision:   

 
  
28th July 2021 

 

Dear Dr. Zhang, 

 

Thank you for submitting your revised manuscript "Exacerbated drought impacts on global ecosystems 

due to structural overshoot" (NATECOLEVOL-210112662B). I'm happy to say that we have assessed 

the revision editorially (without going back to reviewers) and we are happy in principle to publish it in 

Nature Ecology & Evolution, pending minor revisions to comply with our editorial and formatting 

guidelines. 

 

If the current version of your manuscript is in a PDF format, please email us a copy of the file in an 

editable format (Microsoft Word or LaTex)-- we can not proceed with PDFs at this stage. 

 

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] 

 

 

 

 

 

Our ref: NATECOLEVOL-210112662B 
 
 
30th July 2021 
 

 
Dear Dr. Zhang, 

 
Thank you for your patience as we’ve prepared the guidelines for final submission of your Nature 
Ecology & Evolution manuscript, "Exacerbated drought impacts on global ecosystems due to 
structural overshoot" (NATECOLEVOL-210112662B). Please carefully follow the step-by-step 
instructions provided in the attached file, and add a response in each row of the table to indicate the 

changes that you have made. Please also check and comment on any additional marked-up edits we 
have proposed within the text. Ensuring that each point is addressed will help to ensure that your 
revised manuscript can be swiftly handed over to our production team. 
 



 
 

 

43 
 

 

 

**We would like to start working on your revised paper, with all of the requested files and forms, as 
soon as possible (preferably within two weeks). 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 "Exacerbated drought impacts on global ecosystems due to structural 
overshoot". For those reviewers who give their assent, we will be publishing their names alongside 
the published article. 
 
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 select images 

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. 
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Please note that <i>Nature Ecology & Evolution</i> is a Transformative Journal (TJ). Authors may 
publish their research with us through the traditional subscription access route or make their paper 
immediately open access through payment of an article-processing charge (APC). Authors will not be 
required to make a final decision about access to their article until it has been accepted. <a 
href="https://www.springernature.com/gp/open-research/transformative-journals"> Find out more 
about Transformative Journals</a> 

 
<B>Authors may need to take specific actions to achieve <a 
href="https://www.springernature.com/gp/open-research/funding/policy-compliance-faqs"> 
compliance</a> with funder and institutional open access mandates.</b> For submissions from 

January 2021, if your research is supported by a funder that requires immediate open access (e.g. 
according to <a href="https://www.springernature.com/gp/open-research/plan-s-compliance">Plan 

S principles</a>) then you should select the gold OA route, and we will direct you to the compliant 
route where possible. For authors selecting the subscription publication route our standard licensing 
terms will need to be accepted, including our <a href="https://www.springernature.com/gp/open-
research/policies/journal-policies">self-archiving policies</a>. Those standard licensing terms will 
supersede any other terms that the author or any third party may assert apply to any version of the 
manuscript. 
 

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. 
 
 
[REDACTED] 

 

 

 

Final Decision Letter: 
10th August 2021 

 

Dear Professor Zhang, 

 

We are pleased to inform you that your Article entitled "Exacerbated drought impacts on global 

ecosystems due to structural overshoot", has now been accepted for publication in Nature Ecology & 

Evolution. 
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Before your manuscript is typeset, we will edit the text to ensure it conforms to house style. 

 

Once your manuscript is typeset you will receive a link to your electronic proof via email, with a 

request to make any corrections as soon as possible. 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). 

 

Please note that <i>Nature Ecology & Evolution</i> is a Transformative Journal (TJ). Authors may 

publish their research with us through the traditional subscription access route or make their paper 

immediately open access through payment of an article-processing charge (APC). Authors will not be 

required to make a final decision about access to their article until it has been accepted. <a 

href="https://www.springernature.com/gp/open-research/transformative-journals"> Find out more 

about Transformative Journals</a> 

 

<B>Authors may need to take specific actions to achieve <a 

href="https://www.springernature.com/gp/open-research/funding/policy-compliance-faqs"> 

compliance</a> with funder and institutional open access mandates.</b> For submissions from 

January 2021, if your research is supported by a funder that requires immediate open access (e.g. 

according to <a href="https://www.springernature.com/gp/open-research/plan-s-compliance">Plan S 

principles</a>) then you should select the gold OA route, and we will direct you to the compliant 

route where possible. For authors selecting the subscription publication route our standard licensing 

terms will need to be accepted, including our <a href="https://www.springernature.com/gp/open-

research/policies/journal-policies">self-archiving policies</a>. Those standard licensing terms will 

supersede any other terms that the author or any third party may assert apply to any version of the 

manuscript. 

 

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 

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) 
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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 SharedIt initiative 

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>.** 


