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Author’s Response

Review 1

#Editor

Dear Authors,

| agree with the Referees that the work is valuable insofar as it provides insights into the challenges of designing and conducting
a survey to globally-distributed experts/stakeholders. It is in fact extremely useful sharing such experiences and, as both the
Referees and the Authors highlight, also the problems and limitations of the experience need to be shared, for allowing others
to improve the process when facing similar challenges.

On the other hand, both referees have serious doubts on the suitability of the presentation for publication on NHESS and if
you wish to submit a second version it would need a substantial revision work.

A Brief Communications needs indeed to be brief, and for this very reason I totally second Ref#1’s suggestion to focus only
on the survey, limiting to the minimum (terminology and the difficulty of defining resilience, the focus on food systems linked
to small farmers, ...) the text and the references devoted to the resilience indices.

In this way, more text and more references may be added for better relating your work to previous significant studies, for
providing details on the process and also more information on the results (some of such clarifications are actually already
included in your replies), as required by Ref#2.

Either if you decide to resubmit within this editorial process or as a new submission, | think that a thorough restructuring of
the presentation is needed, since sections 3 and 4 now present substantial repetition of some concepts, that may be avoided in
order to leave room for providing a more rigorous description of how your conclusions have been obtained.

Answer: We appreciate very much your decision on the manuscript and the comments of the reviewers since they provided us
great improvement in our text.

We have included the answers to all of the comments on this new version of the manuscript and we have answered to each
comment (here in red), point by point, providing also the lines where we have addressed the comments on the new version of

the manuscript (clean version).

# RC1 - Anonymous Referee #1, 20 Sep 2023

The paper offers a fascinating insight into the challenges of creating a global survey, even when this is aimed at experts. It is
great to see researchers sharing their experiences, tips, and tricks; it is beneficial for the community when facing similar
challenges. Nevertheless, the paper suffers from major limitations, both conceptually and structurally.

Answer: The authors would like to thank the comments from RC1, as they contribute to improving the quality of the text and

how to present the main questions and contributions of this brief communication. Our motivation in writing this brief
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communication was the lack of papers or materials discussing the challenges of building global surveys, especially in tricky
fields where we have conceptual divergences - such as resilience.

It is important to highlight that our research project has the main purpose of creating a decision support system (DSS) to help
decision-makers evaluate the impact of different actions on decreasing vulnerability and improving the resilience of local farm
communities to agricultural droughts. Creating a resilience composite index, with global representativeness, is one tool for our
DSS. In this context, it was necessary to have input and perspectives from different experts across the globe, with different
backgrounds, therefore we chose to do a global survey on drought indicators.

Even though this wasn’t the main part and contribution of our research project, this phase was the most time consuming and
critical of our research. We spent approximately one year constructing the survey, due to the challenges presented in this brief
communication. We believe that it is important to discuss the process of building the survey to prevent other researchers from
passing the same problems that we had and improving the use and interpretation of this important tool. The importance of
preparing the survey itself was also discussed by Elangovan and Sundaravel (2021) for any generic field. Here, we would like
to complement the challenges in the resilience field.

Elangovan and Sundaravel (2021). Method of preparing a document for survey instrument validation by experts. Available at:
https://www.sciencedirect.com/science/article/pii/S2215016121001199

The paper presents itself as conceptually confused. First of all, the central topic of the survey, resilience, is poorly discussed.
This is particularly crucial since the term is famously contentious, and slippery, and has been fought over by several disciplines.
Instead, the researchers choose to define it using the Sendai framework's definition, which is itself vague and meant for high-
level decision-makers. This definition comes from the UNISDR terminology dictionary (which is the collection of working
definitions used by UNDRR), dating back to 2009. Since then, resilience has largely evolved as a term and has become the
focus of much scholarly debate, itself unaddressed in the paper.

The authors claim a rigid application of the framework, yet this is seemingly in contrast with the chosen framework and with
what they present. This brings me to my next point, the lack of clarity on what resilience is reflected in the indicators chosen
for the index. By their own admission, the authors followed a vulnerability, hazard, and exposure framework, which is usually

used to define risk. Hence, the author's definition of resilience is seemingly the inverse of risk. If this is the case, it should be
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discussed, as it can be the cause of the misunderstandings and resistance that the authors encountered when initially sharing
their survey with the respondents.

The authors fail to acknowledge how epistemological differences across disciplines can be at the root of the issue of defining
resilience, instead indicating “significant variation between regions” (line 147) as the issue. Instead, the usefulness of resilience
indicators and how they are seemingly hard to make is repeated several times without providing references.

Answer:

Regarding the comment related to the conceptual confusion regarding resilience, the authors agree with the RC1 and would
like to have the opportunity to improve the text discussion on that. Resilience is indeed a contentious and slippery term, with
different definitions for its quantification and components.

This was actually our first main challenge, as described in lines 84 — 95 (old version). To create a global survey, replicable and
interpretable, it was necessary to have a good definition of the resilience concept that we were using. The different concepts
make it difficult to categorize the indicators in the resilience components and may affect the perception of their relevance to
the respondent.

Therefore, we have decided to adopt the resilience term from a disaster risk reduction approach, as presented in the Sendai
framework. We understand that this approach is meant for high-level decision-makers, but since the final aim of our research
project is to create a decision support system for different international contexts, this definition was the most suitable for us.
From the disaster risk reduction approach, it is important first to understand the evolution of how to deal with disasters, from
an international and decision-making perspective.

Past discussions attempting to reduce the impacts of disasters on the community had a focus on disaster management, defined
by the UNDRR (2021) as "the organization, planning and application of measures preparing for, responding to and recovering
from disaster”. Therefore, the disaster management does not necessarily aim at averting or eliminating the threats, but
decreasing the negative impacts resulting from the event and recovering as fast as possible to the original (or better) state of
the system. Recently, new international discussions and documents on this topic have shifted from the approach of disaster
management to disaster risk management. Disaster risk management is defined as “the application of disaster risk reduction
policies and strategies to prevent new disaster risk, reduce existing disaster risk and manage residual risk, contributing to the
strengthening of resilience and reduction of disaster losses” (UNDRR, 2021) aiming at actions in different timescales and with
a final focus on increasing the economic, social, health and environmental resilience.

This change of approach in dealing with and managing disasters has been incorporated in the Sendai Framework for Disaster
Risk Reduction 2015-2030 report (UNDRR, 2015). The report presents the importance of pre-disaster actions, such as
prevention, mitigation, development and implementation of appropriate actions focused on preparing and effectively

responding to disasters. To this end, it is emphasized the importance of risk assessment actions and dissemination of location-
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based disaster risk information, for a science-policy interface in the decision-making process in disaster risk management
(called risk-informed-decision-making).

As previously mentioned, the ultimate goal of disaster risk management is to increase and strengthen resilience in its different
aspects, with a greater focus on people's health and livelihood. The UNDDR (2021) defines resilience as “the ability of a
system or community to anticipate, resist, prepare, respond to and recover from an event with multiple risks, with the least
possible harm to social, economic, and environmental well-being”. For disaster risk reduction actions, it is important to
establish concrete targets and to quantify the resilience from indicators and in different timeframes (UNDRR, 2015) for its
components of speed, robustness, resourcefulness, and redundancy (Karamouz et al., 2016). Several indices have been
proposed over the years to represent the level of resilience of a given system to a disruptive event. In general, the resilience
assessment requires the identification of the risks present in the system due to the disruptive event and the risk management
policy adopted by local agents to prevent its occurrence or reduce its impacts along the system's chain.

The risk analysis can be represented by a function that correlates the probability of occurrence of the disruptive event (H), the
vulnerability of the different components of the studied system (V) and the exposure to risk of the different components (E),
so that vulnerability and exposure quantitatively represent the potential impacts of the event on the system (Merz et al., 2014).
Within the disaster risk management and risk-oriented-decision-making approach, as adopted in the Sendai report, the risk
analysis stage is of fundamental importance and a precursor to the decision-making process.

To quantify the actions proposed during the risk management stage, it is important to evaluate the type of the proposed action
(structural/measures and non-structural/instruments — Schanze, 2006), its temporal component (anticipation, prevention,
mitigation, preparedness, response, recovery — UNDRR, 2015; Toklu, 2017), the magnitude of the impacts if the proposed
action fails (high, medium and low). According to these components, the actions can be correlated with the different system
capacities that help reduce the disaster risk and further impacts, therefore, improving resilience, such as adaptive capacity,
coping capacity, and transformative capacity.

From our literature review, we have identified that indicators related to quantifying the hazard component of the agricultural
drought risk were already well established. Therefore, our focus on this survey was to advance on identifying indicators related
to the risk impacts (vulnerability and exposure) and the system's capacities to deal with the risk and increase resilience
(adaptive, coping and transformative capacity).

We agree with the RC1 that all of this discussion on the conceptual framework and terminology should be incorporated into
the manuscript since in its current form it is confusing. The discussion about the resilience framework was one of the most
important parts of our research, which ended by choosing to adopt the resilience concepts from a disaster risk reduction
approach, due to its use of the Sendai framework. We failed to synthesize this discussion in a clear format in the text, and we
hope we can have the opportunity to make these adjustments, such as changing the term natural disaster only to disaster.
Finally, the potential ambiguity that resilience can bring to the respondents, the method adopted is as heuristically addressed

as coevolutionary-conceived for unprecedented climate-driven extremes. Hence, our method can be adapted for the
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intercomparison of different case studies (i.e. Kreibich et al, 2022) and for sharing novel metrics of open-access datasets under
F.A.LLR. principles (e.g. Kreibich et al, 2023).

Karamouz, M., Rasoulnia, E., Zahmatkesh, Z., Olyaei, M. A., & Baghvand, A. (2016). Uncertainty-based flood resiliency
evaluation of wastewater treatment plants. Journal of Hydroinformatics, 18(6), 990-1006.

Merz, B., Hall, J., Disse, M., & Schumann, A. (2010). Fluvial flood risk management in a changing world. Natural Hazards
and Earth System Sciences, 10(3), 509-527.

Toklu, A. (2017). Improving Organisational Performance with Balanced Scorecard in Humanitarian Logistics: A Proposal for
Key Performance Indicators. International Journal of Academic Research in Accounting, Finance and Management Sciences,
7(1), 131-137.

UNDRR — United Nations Office for Disaster Risk Reduction. (2015). Sendai Framework for Disaster Risk Reduction 2015-
2030.

UNDRR - United Nations Office for Disaster Risk Reduction. (2021). Terminology. Awvailable in: <
https://www.undrr.org/terminology>. Access on: Jun 2021.

We have included this discussion, in a more synthetic way, on the new version of the manuscript, on the topic “3.1 Phase 1:

Concepts Consolidation” (lines 73 — 111).

Structurally the paper is uneven. First of all, the introduction gives an unclear idea of what the scope of the paper is. If your
intention is to talk about the challenges and limitations of global surveys you should do that from the start. As it stands, the
introduction talks about the importance of global resilience indexes. | suggest focussing from the get-go on the importance of
global surveys, their challenges, and what the paper offers. Why resilience indexes are important is secondary. The fact that
the authors created a resilience index should be addressed as long as it is used to show the challenges of creating a global index
(the challenges of working with a slippery concept, for example), while the importance of a global resilience index is
secondary. This can be addressed in two sentences with a good amount of references to support it. | believe that changing the
focus of the introduction can also help improve the quality of the paper conceptually, by shifting the focus away from resilience
and towards the survey itself. Write the whole introduction about global surveys and global indexes.

Answer: As for the introduction part, we agree with RC1 that the focus should change from the importance of the global
resilience index to a more focus on the construction of the survey itself. As discussed before, our research project's purpose is

on using a global drought index as a tool for DSS and this led us to emphasize the importance of the index in the introduction.
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However, we agree with the RC1 that this index is not the focus of this brief communication. Therefore, in the revised version

of the manuscript we have restructured the introduction to a more on point on the survey itself (lines 1 - 43).

Finally, the authors make little use of references, especially in critical statements, such as the use of resilience indexes, and the
presence of such indexes in the literature.

Answer: We are sorry that we didnt make more use of references in critical statements, but we should pay attention to the
limitation of a maximum 20 references on brief communications. In the first version of the manuscript, we have decided to
prioritize the references used for each indicator selected on Table 1. In this new version, according to what RC1 suggested, we
have included a Supplementary Material with all the references of the indicators used by us, and we have included more
references in critical statements. Yet, 20 references is not enough.

Therefore, we would like to provide here examples of the literature on resilience indices and global index that were part of our
literature review to construct the survey and to support the use of resilience indexes, which can be included in the revised
version of the brief communication.

One of the main literatures on indices and indicators is provided by the Integrated Drought Management Programme (IDMP)
(WMO and GWP, 2016), presenting the definition of drought impact as “an observable loss or change at a specific time because
of drought”. In the handbook provided by them, they discuss the importance of using index/indices to help monitor, early

warning and support decision-making for a risk-based drought management policy. Since drought is a many-sided disaster,
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using composite or hybrid indicators may be more representative. Additionally, this handbook provides guidelines for selecting
indicators.

WMO  and GWP (2016). Handbook  of  Drought Indicators  and Indices. Available  at:
https://www.droughtmanagement.info/literature/GWP_Handbook_of Drought_Indicators_and_Indices_2016.pdf

Other literature used in this study are provided bellow:;

Alonso, Catarina, Celia M Gouveia, Ana Russo, and Patricia Pascoa. 2019. "Crops' exposure, sensitivity and adaptive capacity
to drought occurrence." Natural Hazards and Earth System Sciences 19 (12):2727-43.

Antwi-Agyei, Philip, Evan D. G. Fraser, Andrew J. Dougill, Lindsay C. Stringer, and Elisabeth Simelton. 2012. "Mapping the
vulnerability of crop production to drought in Ghana using rainfall, yield and socioeconomic data." Applied Geography 32
(2):324-34.

Bachmair, Sophie, Kerstin Stahl, Kevin Collins, Jamie Hannaford, Mike Acreman, Mark Svoboda, Cody Knutson, Kelly Helm
Smith, Nicole Wall, and Brian Fuchs. 2016. "Drought indicators revisited: the need for a wider consideration of environment
and society." Wiley Interdisciplinary Reviews: Water 3 (4):516-36.

Blauhut, Veit. 2020. "The triple complexity of drought risk analysis and its visualisation via mapping: a review across scales
and sectors.” Earth-Science Reviews 210:103345.

Dabanli, Ismail. 2018. "Drought hazard, vulnerability, and risk assessment in Turkey." Arabian Journal of Geosciences 11
(18):1-12.

Dardonville, Manon, Christian Bockstaller, and Olivier Therond. 2021. "Review of quantitative evaluations of the resilience,
vulnerability, robustness and adaptive capacity of temperate agricultural systems." Journal of Cleaner Production 286:125456.
Elagib, Nadir Ahmed. 2014. "Development and application of a drought risk index for food crop yield in Eastern Sahel."”
Ecological Indicators 43:114-25.

Fang, Dan, Zhuowei Hu, Zhiheng Wang, and Guangyao Duan. 2011. Drought disaster risk assessment and mapping at different
scales based on RS and GIS. Paper presented at the 2011 19th International Conference on Geoinformatics.

Jayanthi, Harikishan, and Greg Husak. 2013. "A probabilistic approach to assess agricultural drought risk." Background Paper
Prepared for the Global Assessment Report on Disaster Risk Reduction.

Murthy, C. S., Manoj Yadav, J. Mohammed Ahamed, B. Laxman, R. Prawasi, M. V. R. Sesha Sai, and R. S. Hooda. 2015. "A
study on agricultural drought vulnerability at disaggregated level in a highly irrigated and intensely cropped state of India."
Environmental Monitoring and Assessment 187 (3):140.

Xu, Huafeng, Kexin Xu, and Yingjie Yang. 2021. "Risk assessment model of agricultural drought disaster based on grey

matter-element analysis theory.” Natural hazards 107 (3):2693-707.

Additionally, the terminology is often confusing and unclear. While the aim of the study is that of creating a resilience index,
the authors refer to it as risk (lines 112, 146, 166), risk and resilience (lines 113, 136, 155). Are the two terms related in your
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analysis? If yes, state it clearly. Additionally, the paper opens with the statement “Drought is an omnipresent natural disaster”.
The term natural disaster is generally considered very controversial (despite being used by the IPCC, for example) and might
alienate readers with a background in DRR; | suggest disaster or natural hazard.

Answer: We have clarified the connection between risk and resilience analysis in our approach based on the Sendai Framework,
as the reviewer have suggested (lines 86 -110). Additionally, we have reviewed the text completely and we homogenized the
use of the term resilience, avoiding using risk out of context.

We also agree with the reviewer that the term natural disaster may give a misunderstanding of the socio-natural-antropic mix

that composes the disasters. Therefore, in the revised version we will change the term natural disaster only for disaster.

Overall, the paper contains very useful information on how to run a global survey of experts that | am grateful the authors
decided to share with the community. I particularly appreciated the author’s commitment to highlighting the often-unaddressed
a priori assumptions that go into making a questionnaire. Additionally, I found extremely useful the tips and tricks they shared,
especially when specific (such as not having more than 40 questions, or keeping it within 15 minutes). | believe that by
addressing the structural unevenness of the paper and reducing the focus on the resilience aspect itself, the authors will be able
to create a piece of research worth sharing with the community. Thank you very much for your contributions.

Answer: Thank you! We appreciate the comments made by RC1 and we hope we have addressed them all here in the reply
and we hope to have the opportunity to make the corrections to the manuscript, to improve the final text of the brief

communication.

# RC2 - Anonymous Referee #2, 09 Oct 2023

Dear authors,

I respect the publication of challenging research and unsuccessful experiments. | agree that it is important to reflect on and
write about so other researchers can overcome hurdles and avoid the same problems. However, the manuscript as it is, shows
a lack of theoretical grounding in the survey setup and also contains quite some spelling mistakes and sloppiness. The latter
can be solved easily, but | am not sure the former can be improved easily as the manuscript reports about a past stakeholder
engagement.

Answer: The authors would like to thank the comments from RC2, as it contributes to improving the quality of the text and
how to present the main questions and contributions of this brief communication. Our motivation in writing this brief
communication was the lack of papers or materials discussing the challenges of building global surveys, especially in tricky
fields where we have conceptual divergences - such as resilience.

It is important to highlight that our research project has the main purpose of creating a decision support system (DSS) to help
decision-makers evaluate the impact of different actions on decreasing vulnerability and improving the resilience of local farm

communities to agricultural droughts. Creating a resilience composite index, with global representativeness, is one tool for our
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DSS. In this context, it was necessary to have input and perspective from different experts across the globe, with different
backgrounds, therefore we chose to do a global survey on drought indicators.

Even though this wasn’t the main part and contribution of our research project, this phase was the most time consuming and
critical of our research. We spent approximately one year constructing the survey, due to the challenges presented in this brief
communication.

We believe that addressing the difficulties of the survey construction process is not the focus of the discussion of the papers
for fear of the researchers, by sharing the problems obtained, weakening confidence in their final results presented later.
However, we need to face this fear, as sharing challenges is also an important gain of knowledge. This was an issue found by
other authors as well, e.g. Baker et al. (2014) states that “..While there is a rich literature on expert elicitation approaches and
protocols, there is less information available on the specifics of how an elicitation is carried out".

Baker et al. (2014). Facing the Experts: Survey Mode and Expert Elicitation. Available at:
https://www.jstor.org/stable/pdf/resrep01013.pdf

About the presentation: the title contains two language errors: lessons learned and experiences. In the abstract, the plural of
index should be indices and raising should be reaching, | presume.

Line 30+ is quite vague (I do not understand what is meant there) and in general this alinea misses quite some references in
my opinion.

Line 41 misses a word "to"

Answer: The authors appreciate the RC2 for paying our attention to the English language errors. We appreciate your
understanding that English is not the first language of the majority of the co-authors and sometimes this can lead to some
errors, that we are glad it was pointed out before the final version of the brief communication. We have taken a English

language review of the entire text.

The introduction does not base the presented research well in existing literature. Significant studies on drought vulnerability
including stakeholder engagement like Meza et al. Ahmadalipour et al. should have been explained and reflected on, showing
how the presented study builds on it. (see also: European Commission, Joint Research Centre, Hagenlocher, M., Vogt, J.,
Meza, I. et al., Drought vulnerability indicators for global-scale drought risk assessments — Global expert survey results report,
Publications Office, 2019, https://data.europa.eu/doi/10.2760/73844)

Answer: The authors appreciate the comment of RC2 about the existing literature. We have already used Meza et al. (2019) in
our study, and we have included this reference already in the introduction part, due to its importance. In the previous version,
we had the limitation on the literature cited, due to our choice on including the references for each indicator on Table 1.In this

new version, we have included a Supplementary Material with all the references of the indicators used by us, and we have
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included more references in critical statements, especially including more papers that reflect the challenges of global surveys
in the introduction section (lines 1 — 43).
Yet, unfortunately, the limit of 20 references of brief communications is not enough to include all the important references

that we have used, and we are sorry for that.

I like the short description of multiple strategies to collect expert data but | would have loved to see references to authors who
used these approaches in contexts relatable to the one described in the manuscript. The followed Delphi technique should have
been more elaborated and with references to relevant works.

Answer: The manuscript type chosen by the group to present the challenges faced by us on constructing the global survey is
the brief communications. Unfortunately, this type of manuscript does not allow more than 20 references (https://www.natural -
hazards-and-earth-system-sciences.net/about/manuscript_types.html), which limited our possibilities in including on the
manuscript authors that used these approaches in the drought resilience context.

In this new version, we have included examples of papers that used Delphi technique for rating indicators and in the context
of drought resilience (Hai et al., 2016, Crispim et al, 2022, Rastandeh et al., 2018, lines 61 - 65)

I like the narrow focus for this study as in "the risk for whom / what" being small farms - | would have loved to see the full
list of 136 indicators in supplementary (it is also unclear how this list was extracted and why it was not based on a structured
literature review).

Answer: The list of 136 indicators was obtained from a structured literature review, as mentioned in lines 103 and 104 of old
version and lines 122 — 123 in the new version. I am sorry if this information wasn’t clear in the text. In the revised version I
hope it is clearer.

We appreciate the comment for displaying the full list of 136 indicators in supplementary and have provide them here in the

attached material.
Content wise, a better embedding in existing studies would have helped designing the study. For example, the use of the latest

UNDRR terminology or the IPCC glossary of terms such as vulnerability sensitivity coping capacity and resilience would have

helped starting discussions and creating a common understanding with the stakeholders. Now, the three components of risk
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(as also acknowledged in the Sendai Framework), hazard, exposure, vulnerability, are confused and mixed up both in the
manuscript text and | fear also in the study. (e.g line 112).

It remains confusing to me as to why indicators related to hazard are part of the resilience framework.

Answer: The resilience framework chosen for us on this research project was based on the disaster risk reduction approach, as
presented in the Sendai framework. From the disaster risk reduction approach, it is important first to understand the evolution
of how to deal with disasters, from an international and decision-making perspective.

Disaster risk management is defined as “the application of disaster risk reduction policies and strategies to prevent new disaster
risk, reduce existing disaster risk and manage residual risk, contributing to the strengthening of resilience and reduction of
disaster losses” (UNDRR, 2021) aiming at actions in different timescales and with a final focus on increasing the economic,
social, health and environmental resilience.

This approach in dealing with and managing disasters has been incorporated in the Sendai Framework for Disaster Risk
Reduction 2015-2030 report (UNDRR, 2015). The report presents the importance of pre-disaster actions, such as prevention,
mitigation, development and implementation of appropriate actions focused on preparing and effectively responding to
disasters. To this end, it is emphasized the importance of risk assessment actions and dissemination of location-based disaster
risk information, for a science-policy interface in the decision-making process in disaster risk management (called risk-
informed-decision-making).

As previously mentioned, the ultimate goal of disaster risk management is to increase and strengthen resilience in its different
aspects, with a greater focus on people's health and livelihood. The UNDDR (2021) defines resilience as “the ability of a
system or community to anticipate, resist, prepare, respond to and recover from an event with multiple risks, with the least
possible harm to social, economic, and environmental well-being”. For disaster risk reduction actions, it is important to
establish concrete targets and to quantify the resilience from indicators and in different timeframes (UNDRR, 2015) for its
components of speed, robustness, resourcefulness, and redundancy (Karamouz et al., 2016). Several indices have been
proposed over the years to represent the level of resilience of a given system to a disruptive event. In general, the resilience
assessment requires the identification of the risks present in the system due to the disruptive event and the risk management
policy adopted by local agents to prevent its occurrence or reduce its impacts along the system's chain.

The risk analysis can be represented by a function that correlates the probability of occurrence of the disruptive event (H), the
vulnerability of the different components of the studied system (V) and the exposure to risk of the different components (E),
so that vulnerability and exposure quantitatively represent the potential impacts of the event on the system (Merz et al., 2014).
Within the disaster risk management and risk-oriented-decision-making approach, as adopted in the Sendai report, the risk
analysis stage is of fundamental importance and a precursor to the decision-making process.

From our literature review, we have identified that indicators related to quantifying the hazard component of the agricultural

drought risk were already well established. Therefore, our focus on this survey was to advance on identifying indicators related
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to the risk impacts (vulnerability and exposure) and the system's capacities to deal with the risk and increase resilience
(adaptive, coping and transformative capacity).

Karamouz, M., Rasoulnia, E., Zahmatkesh, Z., Olyaei, M. A., & Baghvand, A. (2016). Uncertainty-based flood resiliency
evaluation of wastewater treatment plants. Journal of Hydroinformatics, 18(6), 990-1006.

Merz, B., Hall, J., Disse, M., & Schumann, A. (2010). Fluvial flood risk management in a changing world. Natural Hazards
and Earth System Sciences, 10(3), 509-527.

UNDRR - United Nations Office for Disaster Risk Reduction. (2015). Sendai Framework for Disaster Risk Reduction 2015-
2030.

UNDRR - United Nations Office for Disaster Risk Reduction. (2021). Terminology. Available in: <
https://www.undrr.org/terminology>. Access on: Jun 2021.

We have included this discussion, in a more synthetic way, on the new version of the manuscript, on the topic “3.1 Phase 1:

Concepts Consolidation” (lines 73 — 111).

| appreciate that the authors realised that co-dependent variables would hamper the study and that too much indicators (or
indices?) would not allow for a good survey. However, the next steps are not very transparent: How is the pre-selected list
created (how many indicators are left?)? How are ratings discussed in the group discussions (and who was present there?) Why
are relevancy, ease of understanding, accessibility, objectivity and consistency chosen as evaluation metrices (subjective
choice? literature behind it?)?

Answer: The selection of the final list of indicators was made through three steps, related to the issues presented in lines 103
— 115 of the old version and section “3.2 Phase 2: Indicators selection” of the new version (lines 112 — 158).

The first step was removing hazard indicators. In this step, 31 indicators were removed. In the second step, we removed co-
dependent indicators/indices from the list, remaining the ones with more availability and easy to get. E.g. from Gini index and
poverty rate, we remain with the poverty rate, since it is a more direct measurement and easier to get in different contexts. This
process of eliminating co-dependent indicators/indices was made interactively in group discussion sessions. 28 indicators were
removed in this process. The third step was reducing the total number of indicators/indices to avoid the survey becoming too
extensive and exhaustive to answer. From this part, each participant of the group (in total 10 participants, distributed from
Brazil, UK, and USA, but with different backgrounds on their birth countries and graduation courses) independently has
evaluated the relevance of the indicators/indices, through a form available only for the group. From the answers in that form,
in a group discussion session we have selected the 33 indicators with the higher average rating. 3 indicators were later added
after the first pilot run, as they were suggested by experts on this pilot.

Additionally, during the discussion sessions with the relevance data, one of the concerns was that some indicators/indices are
very interesting and relevant, but they are not easy to obtain. Therefore, it was also interesting to consider other qualitative
aspects when selecting the final indicators and weights for the composite drought index, such as ease of understanding,

accessibility, and objectivity. The choice of these specific metrics came from the literature (Sweya et al., 2021). The paper
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presented 5 complementary attributes for social resilience indicators of water supply systems (which are: affordability,
availability, reliability, simplicity, and transparency). As a result, they have obtained that data availability, reliability and
affordability were the most limiting factors for selecting the indicators in Tanzania. In this sense, and with a focus on the
Global South, the group selected the three me metrics before mentioned to be complementary to the relevancy and adapted
from Sweya et al. (2021), where understanding was used to represent the simplicity, accessibility was used as a single attribute
to account for affordability and availability and objectivity was an additional attribute that we chosen to evaluate how objective

is the final measure (since come of our social indicators are political measurements).

Sweya et al. (2021). A social resilience measure tool for Tanzania’s water supply systems. Available at:

https://www.sciencedirect.com/science/article/pii/S2212420921005197

Also here, references to show on which survey design choices are based, are lacking.

Answer: The survey design was made based on guidelines for operationalizing the Delphi method (Hasson et al., 2000) and
the suggestions made by Elangovan and Sundaravel (2021) on preparing documents for survey instrument validation by
experts. These authors state that: “Even though there are many literatures available on the reliability and validity procedures,
many researches struggle to operationalize the process.”, therefore providing a template to validate the survey instrument.
However, they present a generic form of document, in which we still experienced difficulties related to the resilience field
study.

Therefore, additionally, we have improved our survey design based on the evaluation of different literature that used Delphi
method to access resilience indicators (e.g. Alshehri et al., 2015; Ogah et al., 2021), identifying the main problems obtained,

literature on composite index for resilience (Sweya et al.; 2021), in which we could identify important complementary
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questions about attributes that usually are not asked in the surveys and all the relevant data are assumed to be equally easy to
obtain and understand.

During this one year of constructing the survey, different survey designs were tested within the group and they were being
adapted based on the user experience.

We are sorry that we didn’t explain this in the text and we hope it is clear now. We would like to have the opportunity to
incorporate a discussion specifically on the design on the revised version of the manuscript.

Hasson et al. (2000). Research guidelines for the Delphi survey technique. Awvailable at:
https://pubmed.ncbhi.nim.nih.gov/11095242/

Elangovan and Sundaravel (2021). Method of preparing a document for survey instrument validation by experts. Available at:
https://www.sciencedirect.com/science/article/pii/S2215016121001199

Alsherhri et al. (2015). Delphi-based consensus study into a framework of community resilience to disaster. Available at:
https://link.springer.com/article/10.1007/s11069-014-1423-x

Ogah et al. (2021). Operationalising Community Resilience to Climate Change in Developing Countries: A Grounded Delphi
Method (GDM) Approach. Available at: https://assets.researchsquare.com/files/rs-844800/v1/a597¢71b-b9e8-4f50-alb5-
f7bcc3a645fd.pdf?c=1643475669

Sweya et al. (2021). A social resilience measure tool for Tanzania’s water supply systems. Available at:
https://www.sciencedirect.com/science/article/pii/S2212420921005197

This information was included in the new version of the manuscript, on section 3.3 “Phase 3: Survey organization” (line 165

~171).

I am inspired by your approach to use publications in the web of science and scopus to reach scientists, but would have hoped
that the authors had used existing policy networks around drought (IDMP, UNCCD, WMO, FAO) to reach other types of
stakeholders (the do have databases of practitioners....).

Answer: We appreciate the suggestion of the reviewer of including other types of stakeholders within the databases of
practitioners. We will try to contact these policy networks to have access to the database and maybe do a second round of the
survey. We also have incorporated this suggestion in the revised version of the manuscript (lines 201 — 202 and lines 241 —
247).

I know getting responses is a real challenges and 120 is not too bad, but indeed the distribution in terms of sector, background
and region is quite relevant. However, | would have loved to see some of the results / distribution analysis of the 120
respondents and also about the discussion group to understand exactly who was reached.

Answer: The focus of this brief communication was to present the main challenges on constructing a global survey a priori.

The results obtained by the survey, such as the distribution of the 120 respondents, are presented in an additional paper (Sass
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et al., cited on the manuscript, line 208). We understand that it would be interesting to present it here, but due to the limitation

on page numbers in the format “brief communication” it is not possible to present these results here.

It would be good to disclose the survey in supplementary, as now it remains unclear whether for example open questions were
asked to check for missing indices.
Answer: We appreciate the comment for displaying the survey in supplementary, and we already provide them here in the

attached material.

In general, there were a few critical steps from standard "how to built stakeholder surveys - literature” that were not followed
(For example, | do not read anything about a piloting phase) hence the - to the authors - disappointing or challenging result.
Answer: The authors would also like to clarify that a pilot phase was made, testing the survey with a small group of experts,
as discussed in lines 119 — 121 of the old version. We are sorry that this wasn’t clear and we hope that in this in the revised
version of the manuscript this is more clear. We have provided information about the pilot phase on lines 144, 177 — 178, 230
- 231.

Therefore, | feel this is a very interesting learning experience that mainly points to the relevance of using other studies,
guidance frameworks, textbooks on qualitative research methods, when building a global survey. However, | am not sure it is
suitable in its current form for publication in NHESS.

Answer: We appreciate the comments made by RC2, and we hope we have addressed them all here in the reply and we hope
to have the opportunity to make the corrections on the manuscript, to improve the final text of the brief communication.

Review 2

#Editor
Dear Authors,
I thank you for your careful revision, where you implemented the main changes suggested by both referees and I fully agree

with Ref#l comments on the utility of this kind of work, if possible focussing even more clearly on the process of managing
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large surveys with very different kinds of stake-holders, highlighting, as suggested by the referee, challenges and lessons (and
also clarifying the resilience definition in agreement with the referee's comments).

Answer: We would like to thank the time editor and reviewer 1 have spent on this manuscript. It was a good contribution to
increase the quality of the text. We have included all of the suggestions of this second review and we hope it is in enough
quality to be published.

#Reviewer 1

Dear Authors,

The paper has improved significantly from the previous version. | believe that the main issues (unclear objective, structural
unevenness, and conceptual confusion) were mostly addressed effectively. However, issues remain unsolved:

Answer: We would like to thank the time reviewer 1 has taken to evaluate this manuscript. All their comments helped to

considerably improve the quality of the text.

1) The concept of resilience remains poorly defined. You state to be following a framework, yet you never clearly show it.
From your statement in the section from lines 98 to 111 you clearly state that risk is a component of resilience. You also define
risk as hazard * vuln * exposure. However, you do not exactly explain what are the components that you need to add to risk
to turn it into resilience. | suggest making either a diagram or anyway a clear statement, where you define how you construct
resilience. Hazard * Exposure * Vulnerability = Risk and Risk * ??? = Resilience. Additionally, in line 116 you talk about
prioritizing indicators of resilience and vulnerability. However, from your definition vulnerability indicators are already part
of resilience.

Answer: We appreciate the comment made by the reviewer. In lines 158 - 160 (clean version), we have included Eq. 1 to 3 to
explicitly show how resilience is evaluated in terms of the risk evaluation and risk management assessment (which counts with
the system capacities, in our study). We hope this eliminates any remaining confusion. Additionally, regarding the use of the
term resilience indicators, we agree with the reviewer the wording could be improved, , we meant to express the indicators
that represent the actions used to increase system capacity, therefore, increasing resilience, however this could be better
explained by just using “system capacity indicators” than “resilience indicators”. Therefore, we have changed the use of

“resilience indicators” to “system capacity indicators” throughout the entire manuscript.

2) The lessons learned could come across more clearly. Instead, the various sections only focus on your process of creating a
survey, the challenges you faced, and how you solved them. But you never state clearly in this phase the "challenges are 1,2,3
and you can solve them by doing X,Y,Z". The closest to this are the five points that you listed in the discussion, which I
personally found to be the most useful part of the manuscript. | suggest either stating at the end of each section what the

challenges and solutions are for each phase or making a summary paragraph or table where you state these challenges clearly.
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I believe that the reader of such a paper would be someone interested in creating a similar questionnaire, hence their main
interest would be in finding a clearly stated set of phases to follow, challenges in each phase, and solutions to those challenges.
Answer: We agree with the reviewer's comment and we have included table 2 as a summary of challenges, lessons and
suggestions found on building a global survey, in the beginning of section 4.

As main edits, | suggest reducing the more conceptual aspect of how you defined resilience and going straight to your working
definition (for example, removing the paragraph where you discuss the evolution of DRM).

Answer: The authors agree with the comment of the reviewer, and have removed this paragraph.

Focus on the more general challenges that one could encounter in creating a similar questionnaire, even if they are not working
on resilience itself but on something similarly complex. Present your lessons learned clearly in a table or summary paragraph,
so that a reader who is making a survey can follow them easily.

Answer: We agree with the reviewer's comment and we have included table 2 as a summary of challenges, lessons and

suggestions found on building a global survey, in the beginning of section 4.

Anyway, it was a great improvement from the previous version. Looking forward to your final version.

Answer: We would like to appreciate reviewer 1 very much!

Review 3

#Editor

Dear Authors, the revised version is much improved, having changed the focus as suggested, and it is almost ready for
publication: the Referee suggests a few final changes that will increase the readability and clarity of your work.

Answer: We would like to thank the time editor and reviewer have spent on this manuscript. It was a good contribution to
increase the quality of the text. We have included all of the suggestions of this third review and we hope it is in enough quality
to be published.

#Reviewer 1

Dear Authors, the quality of the work has improved significantly from the last round of edits. | believe that by focussing more
on the lessons learned from the survey and less on the theory behind resilience the work is more able to service the desired
audience. However, | believe that some small edits are still required before publication:

Answer: We would like to thank the time reviewer has taken to evaluate this manuscript. All their comments helped to

considerably improve the quality of the text.
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First, the equation representing your conceptualization of resilience (Eg.1 - line 160) seems to be incorrect. In the current
version, resilience is inversely proportional to risk management, meaning that increased risk management would mean a
decrease in resilience. While it is directly proportional to risk, meaning that higher risk means higher resilience. Still, since
this equation is the author's own creation, | might be wrong in interpreting it. Feel free to correct me in case.

Answer: We appreciate the comment made by the reviewer, because it was actually a mistake when writing it, the resilience

value that we adopted in our work is actually equal risk management / risk. This was corrected in this new version.

Second, since you added the table with the challenges in the discussion, the list of five main takeaways at the end is not
introduced. Instead, the text says "Table 2 summarizes the challenges...”, then as soon as the table is over it starts a list of
challenges (line 306) This is confusing.

Answer: We appreciate the comment made by the reviewer, and we have included an introduction sentence to the five main
points (line 304 - 305).

Third, the rows in Table 2 are weirdly aligned and spaced.
Answer: We appreciate the comment made by the reviewer, and we have fixed the alignment and space in Table 2.

Finally, there are some minor typos (e.g. "are" instead of "is" in line 187, and a 1 in a different font in line 223). Please,
carefully go through the manuscript one last time.

Answer: We appreciate the comment made by the reviewer, and we have corrected the typos.

Otherwise, | am happy to see the work that the authors have put into this piece and I look forward to seeing it published.

Answer: We appreciate very much all the comments made by the reviewer. It helped increase the quality of our text a lot.
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