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Dear editor, 

We sincerely thank you and the reviewers for the careful, constructive, and highly valuable assessment 

of our manuscript. We greatly appreciate the time and effort devoted to evaluating the work and 

providing detailed comments. The observations were particularly helpful in improving the clarity, 

precision, and overall presentation of the manuscript. 

 

We have considered all comments carefully and have revised the manuscript accordingly. In preparing 

the revised version, we aimed to address each point thoroughly. We believe that the manuscript has 

benefited substantially from this review process. Below, we provide a point-by-point response to the 

comments raised by the editor and the two reviewers. For ease of assessment, each comment is 

reproduced, followed by our response. Where relevant, we also include the corresponding revised 

manuscript text in blue, together with line-number references to the clean revised manuscript, so that 

the changes can be located easily.  

 

We are grateful for the opportunity to revise and resubmit our manuscript, and we hope that the revised 

version satisfactorily addresses all concerns. 

 

Sincerely, 

Ahmed Kenawy 

On behalf of all coauthors 
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Editor comments: 

In addition to the reviewers’ comments, I would like to offer the following minor suggestions for your 

consideration: 

1. Please consider using color palettes that are more accessible to readers with color-vision deficiencies. 

For example, the Okabe-Ito palette could be suitable for discrete scales (e.g., in Figs. 1 and 3, and 

potentially also Figs. 8 and 9). For Fig. 5, a colorblind-friendly diverging palette (such as those 

available in the color space package) would be preferable. 

Thank you for this helpful suggestion. We have revised the color schemes of the relevant figures 

to improve their accessibility for readers with color-vision deficiencies. Specifically, Figs. 1 and 

3 were revised using colors based on the Okabe–Ito colorblind-friendly palette, while retaining 

differences in line type where appropriate to provide an additional visual distinction between the 

plotted series. Figs. 8 and 9 were also revised using a consistent colorblind-friendly discrete 

palette, with the same colors assigned to the five-drought accumulation-timescale classes in both 

figures to facilitate direct comparison. In addition, Fig. 5 was substantially revised using a 

colorblind-friendly orange–purple diverging palette, centered on the neutral value of zero, 

thereby clearly distinguishing SPEI-dominated from SPI-dominated responses without relying 

on red–green contrasts. These revisions improve both accessibility and consistency of the 

graphical presentation throughout the manuscript. 

 

2. Please add a brief description of the tools used for data preprocessing, analysis, and modelling. 

Detailed implementation information is not necessary, but references to the principal software 

environments, packages, and versions used would be valuable (e.g., the version of R or Python and 

relevant key libraries). In addition, we encourage authors to share the data and code underlying their 

analyses whenever feasible. Please consider whether this would be possible for your study. 

Thank you for this helpful suggestion. We have added a dedicated “Computing environment” section 

to provide information on the principal software environment and packages used in the analysis. We 

now specify that all statistical analyses were conducted using R version 4.5.2 (R Core Team, 2025). 

Data preparation, filtering, grouping, and aggregation were performed using the dplyr and tidyr 

packages, while the empirical standardization of drought-impact reporting series was implemented 

using custom R routines following Vicente-Serrano et al. (2025). Principal component analysis and 
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Pearson correlation analyses were implemented using the stats package. The drought–impact 

sensitivity coefficients were estimated using ordinary least-squares log–log regression with lm(), and 

temporal autocorrelation of the drought, impact, and regression-residual series was assessed using 

acf(). Province-level spatial data were handled using the sf package. These additions provide greater 

transparency regarding the computational workflow while avoiding unnecessary implementation 

detail. 

We also considered the suggestion regarding reproducibility and data/code sharing. Accordingly, we 

revised the Data availability statement to clarify that the data and code used in this study are available 

from the corresponding author upon request.  
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Reviewer 1: 

Point-by-point response 

- This paper uses a dataset of news articles about drought to compare drought indicators with 

reported hydrologic and agricultural drought impacts. For impact data, the authors use 

standardized monthly frequencies of news articles, by province. For climate data, they use 48 

different lengths (1–48 months) of Standardized Precipitation-Evapotranspiration Index and 

Standardized Precipitation Index. Comparing differences in the relationships between SPI and 

impacts and SPEI and impacts, they assess the contributions to impacts of temperature-driven 

processes vs. precipitation-driven processes. They find stronger relationships over longer time 

periods, 3–12 months for agricultural impacts and 12–48 months for hydrologic impacts. Their 

findings are consistent with what one would expect, but/and provide a novel way to quantify 

the effects of SPI and SPEI, including which timescales are most relevant. Using a dataset of 

media articles with counts standardized by month and location is a novel and substantial 

methodological contribution. The authors find extensive spatial heterogeneity between 

provinces in the relationships between drought indicators and drought impacts. I believe this 

study provides a robust methodological approach that could be used to begin exploring the 

contributions of different social and environmental variables to local resilience. 

 

We thank the reviewer for this positive and constructive overall assessment. We appreciate the 

recognition of the methodological contribution of the media-derived drought-impact dataset and 

the multiscalar analysis linking SPI/SPEI to reported hydrological and agricultural impacts. In 

revising the manuscript, we retained the main analytical framework while clarifying the 

methodological and interpretive issues raised in the specific comments below. We also made the 

interpretation of spatial heterogeneity more cautious by explicitly defining the PCA input matrix 

and restricting the PCA to sector-specific provincial impact-reporting time series. 

 

Lines 169–174: “PCA was conducted separately for hydrological and agricultural impacts. In 

each sector-specific analysis, the input matrix consisted of monthly observations from 1976–

2023 as rows (n = 572) and Spanish provinces as columns (n = 48). Therefore, the covariance 

matrix represented covariation among provincial impact-reporting time series within a given 
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sector. SPI and SPEI were analysed subsequently in the drought–impact correlation and 

sensitivity analyses. The PCA was used only to identify the dominant spatial modes of reported 

impact variability and the provinces contributing most strongly to those modes.” 

 

- On line 90 it says news articles published from May 1976 to December 2023 were analyzed. 

That would be 572 months. But line 144 refers to 576 months. Please reconcile the difference. 

 

We agree with the reviewer. The period from May 1976 to December 2023 corresponds to 572 

monthly observations, not 576.  

Lines 88–91 and 170–171: “All articles published from its foundation on 11 May 1976 to 

31 December 2023 were analysed. Articles were initially pre-filtered for drought relevance 

using a supervised classifier based on a fine-tuned Longformer model within the SeqIA 

framework (López Otal et al., 2025). This binary classifier identified 15,102 drought-

relevant news articles over the study period. ... In each sector-specific analysis, the input 

matrix consisted of monthly observations from 1976–2023 as rows (n = 572) and Spanish 

provinces as columns (n = 48).” 

 

- Starting on line 94, drought impact extraction – are the bins of agricultural or hydrologic impact 

articles mutually exclusive, or how much overlap is there? I ask because Fig 1c illustrates a 

fairly tight relationship between agricultural and hydrologic impacts, or, as described on line 

211, “coherent cross-sector drought propagation.” It makes sense that they would be occurring 

at the same time, but differences would be masked if a substantial portion is being reported in 

the same articles. News framing could be “drought is causing problems such as [ag impact], 

[hydro impact].” 

 

We thank the reviewer for this important clarification. We revised the Methods section to state 

explicitly that impact extraction was multi-label rather than mutually exclusive. Thus, an 

individual article could contribute to more than one sectoral series when it reported multiple 

drought consequences. We also revised the interpretation of Fig. 1c so that the strong 
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agricultural–hydrological relationship is described as cross-sector drought reporting and impact 

co-occurrence, rather than fully independent evidence of causal propagation between sectors. 

 

Lines 124–133: “Monthly impact frequencies were quantified as the number of drought-related 

articles published for each province and impact category. Article publication month was used 

for temporal attribution, and repeated reporting of persistent impacts was retained; consequently, 

the response variable represents reporting intensity and societal visibility rather than a count of 

unique impact events or a direct measure of physical damage magnitude. The extraction was 

multi-label rather than mutually exclusive. Therefore, a single article could contribute to more 

than one impact category when it reported multiple drought consequences, such as crop losses 

together with reservoir depletion or water-use restrictions. The agricultural and hydrological 

series should therefore be interpreted as sector-specific monthly reporting frequencies, not as 

disjoint sets of articles. To assess the possible influence of co-reporting, we quantified the article-

level overlap between the two broad sectors and considered this overlap when interpreting the 

relationship between agricultural and hydrological impact series.” 

 

Lines 238–244: “The strong relationship between agricultural and hydrological impacts (r = 

0.89, Fig. 1c) should be interpreted with caution because the impact categories are not mutually 

exclusive at the article level. Some articles report multiple drought consequences simultaneously 

and therefore contribute to both sectoral series. Accordingly, Fig. 1c reflects both genuine 

temporal co-occurrence of sectoral impacts during major drought episodes and partial co-

reporting within the same media articles. We therefore interpret this relationship as coherent 

cross-sector drought reporting and impact co-occurrence, rather than as fully independent 

evidence of causal propagation between sectors.” 

 

- Line 148 refers to a covariance matrix, but I am not finding what variables are being analyzed. 

Please explicitly describe them. Is it the 48 timescales of SPI and SPEI, hydro vs ag, and 

province? I found myself looking for socio-economic variables, particularly in light of the 

references to non-linear responses and spatial heterogeneity. 
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We agree that the original wording was ambiguous. We revised Section 2.4 to specify that the 

covariance matrix was calculated from standardised monthly media-reported impact time series 

across provinces. PCA was performed separately for hydrological and agricultural impacts. Rows 

represent months and columns represent provinces. SPI/SPEI timescales, drought-index values, 

both impact sectors jointly, and socioeconomic variables were not included in the PCA. To avoid 

overinterpretation, we also expanded the Discussion to describe hydro-climatic, management, 

exposure, and reporting factors as plausible contributors to spatial heterogeneity rather than 

attributing the observed patterns to climate alone. 

 

Lines 168–174: “To reduce dimensionality and identify dominant spatial-temporal patterns in 

drought-related impact reporting, we applied Principal Component Analysis (PCA) to the 

standardised monthly drought-impact time series. PCA was conducted separately for 

hydrological and agricultural impacts. In each sector-specific analysis, the input matrix consisted 

of monthly observations from 1976–2023 as rows (n = 572) and Spanish provinces as columns 

(n = 48). Therefore, the covariance matrix represented covariation among provincial impact-

reporting time series within a given sector. SPI and SPEI were analysed subsequently in the 

drought–impact correlation and sensitivity analyses. The PCA was used only to identify the 

dominant spatial modes of reported impact variability and the provinces contributing most 

strongly to those modes.” 

 

Lines 475–483: “However, basin storage, groundwater exchange, irrigation dependence, crop 

composition, water-allocation rules, and adaptive capacity can alter how the same climatic deficit 

is experienced and reported. Numerous studies demonstrate that local hydro-climatic conditions, 

water management practices and socio-economic factors modulate drought responses, with 

regional differences in sensitivity and dominant timescales (Grau-Satorras et al., 2016; Urquijo 

et al., 2015; Estrela et al., 2016; Iglesias et al., 2021; Junquera et al., 2025). In addition, province-

specific reporting intensity and the geographic focus of a national newspaper may contribute to 

apparent spatial contrasts. The spatial heterogeneity therefore likely combines hydro-climatic, 

management, exposure, and reporting effects and should not be attributed to climate alone. Taken 

together, this spatial variability further demonstrates that drought impacts cannot be fully 
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understood without considering both large-scale climatic forcing and local environmental 

conditions.” 

 

- Fig. 3: It would be helpful to have a little more contrast between the two colors. 

We thank the reviewer for this helpful suggestion. We revised Fig. 3 by increasing the visual 

contrast between the sectoral series, using more distinguishable colors for hydrological and 

agricultural impacts while retaining line style differences to distinguish SPI and SPEI.  

 

- Line 441: The discussion of using media coverage as data beginning on line 61 is good and 

nuanced. It stands in contrast with the sentence beginning on line 441. 

 

We agree with the reviewer. We revised the Discussion to make it consistent with the nuanced 

framing of media coverage in the Introduction. The revised Discussion now describes media-

reported data as complementary to climate-based drought indicators and clarifies that news 

articles provide a credible but not exhaustive record of drought effects at specific places and 

times. This avoids implying that media reports are superior to climate-based indicators and 

instead emphasizes their value as a best-available proxy for observed societal consequences. 

 

Lines 60–64: “Media coverage plays an important role in shaping the societal interpretation of 

drought impacts. Newspaper articles provide information on the timing, location, and sectoral 

manifestation of drought impacts (Bachmair et al., 2016; Murphy et al., 2017; Wang et al., 

2020; O’Connor et al., 2023; Jobbová et al., 2024), which allows us to understand physical 

conditions and social responses. They are often used for reconstruction of past droughts and 

interpretation of human behaviour in relation to climate change (Brazil et al., 2018; Nash et al., 

2019).” 

 

Lines 500–512: “Although news articles are written for purposes other than systematically 

documenting drought impacts, they provide a credible, though not exhaustive, record of 

drought’s effects at specific places and times (Dow, 2010). In contrast to SPI and SPEI, which 
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quantify meteorological moisture deficits and atmospheric evaporative demand, media-reported 

impact data document how drought was observed, narrated, and experienced through effects on 

people, livelihoods, ecosystems, water resources, agriculture, and socio-economic systems. In 

this study, these records are therefore treated not as direct physical measurements of drought 

damage or as a comprehensive inventory of all impacts, but as a best-available proxy for the 

societal visibility, timing, location, and sectoral framing of drought events. Persistent conditions 

could generate repeated reports because no event-level de-duplication was applied. Thus, high 

reporting frequencies may partly reflect sustained media attention to the same ongoing drought 

consequence rather than a larger number of independent physical impact events. Because news 

coverage is shaped by editorial priorities, institutional context, public attention, event novelty, 

perceived severity, and uneven spatial coverage, low reporting frequencies should not 

necessarily be interpreted as the absence of drought impacts. Rather, media-derived impact data 

identify when and where drought became socially salient, problematic, or publicly visible, 

making them useful for relating climate-based drought indicators to observed societal 

consequences.” 

 

- Line 442: What does “also” refer to? If you are comparing drought impacts reported by 

media to drought impacts that are physical effects derived from climatological indicators, please 

define your terms in much greater detail. Same comment re/ “another” on line 443. 

 

We removed the ambiguous comparison implied by “also” and “another” and replaced it with 

an explicit distinction between climate-based drought indicators and media-reported impact data. 

The revised text now defines SPI/SPEI as indicators of meteorological moisture deficits and 

atmospheric evaporative demand, while media-reported impact data are defined as records of 

how drought was observed, narrated, and experienced through societal and sectoral effects. 

 

Lines 501–506: “In contrast to SPI and SPEI, which quantify meteorological moisture deficits 

and atmospheric evaporative demand, media-reported impact data document how drought was 

observed, narrated, and experienced through effects on people, livelihoods, ecosystems, water 

resources, agriculture, and socio-economic systems. In this study, these records are therefore 

treated not as direct physical measurements of drought damage or as a comprehensive inventory 
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of all impacts, but as a best-available proxy for the societal visibility, timing, location, and 

sectoral framing of drought events.” 

 

- Lines 443 & 446: You mention media bias without going into any depth about what you mean 

or what it may mean for your analysis. I urge researchers using news as data to avoid routinely 

mentioning bias without explaining what they are referring to. News media are indeed 

constrained and shaped by cultural and institutional norms and are sometimes designed to 

express explicit viewpoints. (Science is also constrained and shaped by cultural and institutional 

norms, including the methods, preferences and interests of various disciplines.) But more 

germane than “bias” is the reality that news is not intended to be a comprehensive record of 

drought impacts. It is broader-brush, focusing societal attention where it’s needed, on what’s 

novel or problematic, serving an issue-identification function (Dow 2007). Using news as 

drought impact data is valuable in that it helps us understand drought’s effects at specific places 

and times. But in calibrating drought indices, news-derived impacts can be thought of as “best-

available” data or “reasonably proxy” data, rather than the data that would exist if researchers 

or policymakers had the resources to collect data that was tailored for purpose. To call that 

“bias” seems a bit off-point. 

 

We thank the reviewer for this insightful comment. We revised the text to avoid using “bias” 

as a vague or routine qualifier. The revised version now explains the specific issue more clearly: 

news articles are not designed as a comprehensive drought-impact inventory, but they provide 

a credible, historically grounded, best-available proxy for when and where drought became 

visible, problematic, or socially salient. We also added Dow (2010) and specified the 

mechanisms shaping coverage, including editorial priorities, institutional context, public 

attention, novelty, perceived severity, and uneven spatial coverage. We therefore no longer 

present the limitation as generic “bias,” but as the non-comprehensive and socially mediated 

nature of news-derived impact records. 

 

Lines 500–515: “Although news articles are written for purposes other than systematically 

documenting drought impacts, they provide a credible, though not exhaustive, record of 

drought’s effects at specific places and times (Dow, 2010). In contrast to SPI and SPEI, which 
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quantify meteorological moisture deficits and atmospheric evaporative demand, media-reported 

impact data document how drought was observed, narrated, and experienced through effects on 

people, livelihoods, ecosystems, water resources, agriculture, and socio-economic systems. In 

this study, these records are therefore treated not as direct physical measurements of drought 

damage or as a comprehensive inventory of all impacts, but as a best-available proxy for the 

societal visibility, timing, location, and sectoral framing of drought events. Persistent conditions 

could generate repeated reports because no event-level de-duplication was applied. Thus, high 

reporting frequencies may partly reflect sustained media attention to the same ongoing drought 

consequence rather than a larger number of independent physical impact events. Because news 

coverage is shaped by editorial priorities, institutional context, public attention, event novelty, 

perceived severity, and uneven spatial coverage, low reporting frequencies should not 

necessarily be interpreted as the absence of drought impacts. Rather, media-derived impact data 

identify when and where drought became socially salient, problematic, or publicly visible, 

making them useful for relating climate-based drought indicators to observed societal 

consequences. Recent research has demonstrated that media-based data sets can record drought 

effects at relatively high spatiotemporal resolution (Madruga de Brito et al., 2020; Wang et al., 

2025), although they entail reporting biases and changes in media practices (Stahl et al., 2015; 

Serrano-Acebedo et al., 2026; Pita Costa et al., 2024).” 

 

- Line 443: “… and subject to varied media coverage” … the sequence of clauses in this sentence 

leaves the object of this thought in question. 

 

We revised the sentence to remove the unclear clause structure. The revised paragraph now 

explicitly states what is shaped by coverage processes and what this means analytically. 

Specifically, news coverage is identified as the object shaped by editorial priorities, institutional 

context, public attention, novelty, perceived severity, and uneven spatial coverage, and we 

clarify that low reporting frequency should not automatically be interpreted as absence of 

impacts. 

 

Lines 508–512: “Because news coverage is shaped by editorial priorities, institutional context, 

public attention, event novelty, perceived severity, and uneven spatial coverage, low reporting 
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frequencies should not necessarily be interpreted as the absence of drought impacts. Rather, 

media-derived impact data identify when and where drought became socially salient, 

problematic, or publicly visible, making them useful for relating climate-based drought 

indicators to observed societal consequences.” 

 

- On line 444, instead of “consumed,” do you mean “experienced” or “framed” or “interpreted”? 

People are said to consume news but are not said to consume drought. 

 

We agree with the reviewer. We removed the word “consumed” and replaced it with more 

precise wording. The revised text now states that media-reported data document how drought 

was “observed, narrated, and experienced,” which more accurately describes the role of news 

articles in recording societal and sectoral consequences of drought. 

 

Lines 501–504: “In contrast to SPI and SPEI, which quantify meteorological moisture deficits 

and atmospheric evaporative demand, media-reported impact data document how drought was 

observed, narrated, and experienced through effects on people, livelihoods, ecosystems, water 

resources, agriculture, and socio-economic systems.” 

 

- A possible rewrite of this important sentence: Although news articles are written for purposes 

other than systematically documenting drought impacts, they provide a credible representative 

record of drought’s effects at specific places and times. News articles go beyond the physical 

effects of drought, providing historic documentation of how drought affected people, 

livelihoods, ecosystems and socio-economic systems. 

 

We thank the reviewer for the suggested wording. We incorporated the core idea into the 

Discussion while slightly modifying the phrasing to avoid overstating representativeness. 

Specifically, we used “credible, though not exhaustive, record” and added Dow (2010). We 

also retained the reviewer’s point that news articles go beyond physical drought indicators by 

documenting effects on people, livelihoods, ecosystems, water resources, agriculture, and 

socio-economic systems. 
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Lines 500–504: “Although news articles are written for purposes other than systematically 

documenting drought impacts, they provide a credible, though not exhaustive, record of 

drought’s effects at specific places and times (Dow, 2010). In contrast to SPI and SPEI, which 

quantify meteorological moisture deficits and atmospheric evaporative demand, media-reported 

impact data document how drought was observed, narrated, and experienced through effects on 

people, livelihoods, ecosystems, water resources, agriculture, and socio-economic systems.” 

 

We again thank the editor and reviewer for their constructive comments, which substantially improved 

the clarity, precision, and interpretive balance of the manuscript. 
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Reviewer 2 

Point-by-point response 

- This study investigates the relationship between drought severity and reported agricultural and 

hydrological drought impacts in Spain using long-term dataset derived from corpus of El País 

covering the 1976 to 2023 period. LLM extracted data for impacts are consequently compared 

with SPI and SPEI at accumulation periods from 1 to 48 months and further investigation of 

drought impact sensitivity coefficient is handled using correlation and PCA analyses. Overall, 

I find the topic relevant for NHESS and the dataset potentially valuable. In particular, the long 

temporal coverage and the attempt to move beyond simple drought indicator–impact 

correlations towards analyzing changes in impact sensitivity across drought severity levels are 

interesting contributions. The manuscript also addresses an important challenge in drought 

research connecting hydroclimatic hazard indicators with observed societal and sectoral 

impacts. 

We thank the reviewer for this positive overall assessment and for recognizing the value of the 

long-term media-derived dataset and the multiscalar framework.  

- However, I found several methodological steps difficult to follow and reconstruct from the 

current description. My main concerns relate to 3 points, specifically i) the definition and 

temporalspatial attribution of media-derived drought impacts, ii) the construction and 

interpretation of the drought-impact sensitivity coefficient, and iii) the distinction between 

drought accumulation timescale, temporal lag and impact response. I feel these clarifications 

are particularly important because the response variable represents media reporting of impacts 

rather than direct observations of physical impact magnitude. Some interpretations in the 

Results and Discussion sections appear stronger than what can currently be inferred from this 

data. I therefore recommend addition of further methodological clarifications and, where 

possible also sensitivity analysis, addressing and supporting the robustness of the main results. 

Thank you for these constructive comments. In the revision, we retained the core analytical 

approach but sharpened the conceptual framing so that the media variable is described 

consistently as reporting frequency or societal visibility, rather than as a direct measure of 

physical damage. We made substantial methodological revisions to address the reviewer’s 

concerns. Section 2.1 now explicitly states how article month, repeated reporting, impact 

categories, and provinces are assigned. Section 2.5 defines exactly which response variable 
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enters the log–log regression, what β represents, and how temporal autocorrelation and 

regression residuals were assessed. We also revised the Results and Discussion to remove 

causal or physical-impact interpretations that are not supported by the media-derived response 

variable and state explicitly that the design is contemporaneous and does not estimate an 

impact-response lag. The corresponding revised manuscript text is reproduced under the 

specific responses below. 

Specific comments 

- Temporal attribution of reported impacts. I could not clearly determine how the timing of 

an impact was assigned. Section 2.1 indicates that monthly impact frequencies correspond to 

the number of relevant articles published each month. Does this mean that the publication date 

was used as the date of the reported impact, or was the temporal information extracted from the 

article text? Please clarify how impacts were temporally attributed and discuss the implications 

of possible delays between impact occurrence and media reporting. If temporal information was 

extracted from article content, more details on this procedure and its validation would be 

needed. 

Thanks for this comment. In the revised manuscript, we have indicated that the publication date, 

not temporal expressions extracted from the article body, defines the monthly position of each 

record. We also clarify the implication: the monthly series represent the timing of media 

reporting and can differ from the actual onset of a physical impact because recognition, 

institutional response, and publication may occur later. This is now treated as an observational 

limitation and is carried into the Discussion and Conclusions. 

Lines 107–110: "Temporal attribution was based on the publication date of each article. 

Specifically, an article contributed to the calendar month in which it was published; temporal 

expressions within the article text were not used to back-date an impact to an inferred 

occurrence month. The monthly series therefore represent the timing of media reporting, which 

may differ from the timing of impact onset because of delays between impact occurrence, 

recognition, and publication." 

 

- Repeated reporting of ongoing impacts and independence of observations. Related to the 

previous point, it is unclear how repeated descriptions of the same ongoing impacts were 

handled. A persistent impact such as low reservoir levels may be described in several articles 
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across consecutive months. Were these cases treated as separate observations, or was any 

procedure used to identify duplicate or continuous impacts? From my understanding this could 

influence the further estimated drought-impact sensitivity coefficient, when long-lasting 

drought may remain “newsworthy” and therefore generate reporting of the same underlying 

impacts. 

Thanks for raising this issue. We would like to confirm that repeated reporting was retained: no 

event-level de-duplication was applied across articles or consecutive months. This means that 

persistent conditions can generate multiple media observations and therefore increase monthly 

reporting frequency. We now state this explicitly and interpret the response variable as reporting 

intensity/societal salience rather than the number of unique impact events. We also added this 

point to the uncertainty discussion because persistence in both drought and media attention 

contributes to temporal dependence. 

Lines 112–115: "Repeated coverage was intentionally retained at the article level. No event-

level de-duplication was applied across consecutive articles or months, so multiple reports of 

an ongoing condition (for example, persistently low reservoir levels) contribute multiple 

observations. Consequently, the resulting monthly series quantify reporting intensity or societal 

salience rather than the number of unique drought-impact events." 

- Spatial attribution of impacts. In a similar manner, I would also appreciate clarification of 

how individual impacts were linked to individual provinces. The manuscript states that province 

extraction was performed separately from impact extraction. How are impact type and location 

subsequently connected when an article contains several impacts and/or mentions several 

provinces? For example, if one article describes agricultural impacts in one province and 

hydrological impacts in another, does the extraction procedure retain the relationship between 

each impact and its corresponding location, or are all extracted impact categories assigned to 

all provinces mentioned in the article? This could potentially introduce false province–impact 

combinations and is particularly relevant for the province-level analyses. 

We thank the reviewer for identifying this important issue. The revised manuscript now 

describes the procedure exactly. Impact labels and province labels were extracted independently 

at the article level; the workflow did not establish sentence-level one-to-one links between a 

specific impact and a specific province in complex multi-impact, multi-location stories. Such 

articles can therefore contribute to more than one province–sector combination. We do not 
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present these combinations as perfectly geocoded impact events; instead, the province-level 

analysis is now explicitly interpreted as the spatial organization of drought-related reporting. 

We also identify sentence-level impact–location linking as an important direction for future 

work. 

Lines 116–121: "Province extraction was performed separately from impact extraction to 

identify the Spanish provinces referenced in drought-related articles. Because impact labels and 

province labels were extracted independently, the workflow did not establish sentence-level 

one-to-one links between a particular impact and a particular province when an article contained 

multiple impacts and multiple locations. Such articles can therefore contribute to more than one 

province–sector combination, and province-level results should be interpreted as spatial 

patterns of drought-related reporting rather than perfectly resolved geocoded impact events." 

- Definition and transformation of the impact variable used for the drought-impact 

sensitivity coefficient. I found Sect. 2.5 particularly difficult to reproduce from the current 

description. Earlier in the Methods, monthly impact frequencies are transformed into 

standardized values with a mean of zero, meaning that negative impact anomalies are possible. 

Section 2.5 subsequently states that both drought magnitude and impact data were transformed 

using the natural logarithm and that observations with zero impact values were removed. It is 

therefore unclear to me which impact variable enters the equation. The natural logarithm cannot 

be applied directly to negative standardized values, and removing only zero observations would 

not resolve this problem. Please specify precisely whether the regression uses raw article 

counts, relative frequencies, standardized impact values, a shifted standardized variable, or 

another transformation. Any filtering or transformation applied before logarithmic 

transformation should be explicitly described. If observations with non-positive standardized 

impacts were excluded, this should also be stated and its potential influence on the estimated 

sensitivity coefficient discussed. 

Thanks for this comment. We have rewritten Section 2.5 to remove this ambiguity. Two distinct 

impact representations are now explicitly separated. The standardized reporting index is used 

for descriptive time-series comparison, correlation analysis, and PCA. The log-log sensitivity 

regression does not use the standardized index; it uses the unstandardized monthly article count 

for the relevant province and sector. Only dry months (SPI/SPEI < 0) are retained; the drought 

index is sign-reversed to obtain a positive drought magnitude, and only positive article-count 

months enter the logarithmic regression because ln(0) is undefined. We also state that exclusion 
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of zero-report months means β is conditional on at least one report being present and may be 

affected in sparsely reported province–sector combinations. 

Lines 183–190: "For the sensitivity analysis, only months with dry index values (SPI or SPEI 

< 0) were retained, and the drought index was sign-reversed so that larger positive values 

represent greater drought magnitude (Dt = −SPIt or −SPEIt). This means that the magnitude of 

drought was represented by the absolute value of the drought index (López-Moreno et al., 2013; 

Barker et al., 2016; Conradt et al., 2023). Unlike the standardized impact series used for the 

temporal comparison, correlation analysis, and PCA, the response variable in the log–log 

regression was the unstandardized monthly article count for the corresponding province and 

sector. Thus, It denotes the number of media reports in month t. Because ln (0) is undefined, 

months with It=0 were excluded from this specific regression step; months with positive counts 

were transformed as ln (It), and drought magnitude was transformed as ln (Dt)." 

- Robustness and uncertainty of the drought-impact sensitivity coefficient. The proposed 

sensitivity coefficient is an interesting part of the study, but I have concerns about estimating it 

independently within relatively narrow drought-severity classes. Within categories such as 

1.28–1.65, the explanatory variable spans only a limited range, while severe and extreme 

drought observations are presumably relatively rare. This may result in unstable slope estimates, 

particularly when models are further separated by province, sector, drought indicator, and 

accumulation period. I suggest reporting the number of observations underlying these 

regressions and providing uncertainty estimates (e.g. confidence intervals) for the sensitivity 

coefficients. It would also be useful to demonstrate that the main patterns are not driven by a 

small number of observations in the severe and extreme classes. 

We thank the reviewer for highlighting the potential instability of sensitivity coefficients 

estimated within relatively narrow drought-severity classes. We agree that both the restricted 

predictor range and the reduced number of observations, particularly for severe and extreme 

droughts, can affect the stability of class-specific regression slopes. We therefore quantified the 

number of paired observations underlying the regressions for every drought-severity class, 

drought indicator, accumulation timescale, and sector and added new supplementary 

diagnostics (Figs. S1–S3). Figures S1 and S2 show the median number of observations and 

interquartile range across provinces over the complete 1–48-month accumulation spectrum for 

hydrological and agricultural impacts, respectively. As expected, sample sizes decline in the 

severe and extreme classes relative to normal, mild, and moderate drought conditions. To 
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address the reviewer’s concern more directly, Fig. S3 focuses exclusively on severe and 

extreme droughts and includes reference thresholds of N=10 and N=15. The results show that 

median sample sizes generally remain at or above approximately 10 observations across most 

accumulation timescales and are commonly around or above 15 observations over intermediate 

timescales. Sample support becomes weaker for some combinations at the longest accumulation 

periods, particularly under extreme drought, and the interquartile ranges demonstrate 

substantial interprovincial variability. We have therefore revised the text to make clear that 

individual severe- and extreme-class coefficients are interpreted cautiously. At the same time, 

the relatively smooth evolution of sample size across accumulation timescales indicates that the 

principal medium- to long-timescale sensitivity patterns are not associated with isolated 

timescales having exceptionally small sample sizes. Accordingly, our interpretation emphasizes 

coherent behaviour across neighbouring accumulation periods, indicators, sectors, and spatial 

units rather than individual coefficients. 

Lines 192–199: "To examine whether the reporting–drought association changes across 

drought severity, monthly observations were stratified by the sign-reversed drought index into 

near-normal dry conditions (>0 to 0.5), mild (0.5–0.84), moderate (0.84–1.28), severe (1.28–

1.65), and extreme (>1.65) drought, together with a category containing all dry conditions (>0) 

(Agnew, 2000). Regressions were fitted separately within each class. This stratification is 

intended to reveal broad changes in reporting sensitivity across severity ranges, but the width 

of the predictor range and the number of observations differ among classes. In particular, severe 

and extreme classes can contain relatively few observations, so isolated class-specific slopes 

may be unstable. As such, the number of observations supporting each regression, as well as 

the resulting sample-size distributions, was quantified across provinces, accumulation 

timescales, drought indicators, sectors, and severity classes." 

Lines 283–290: "Because stratification by drought-severity class reduces the number of 

observations available for individual regressions, we examined the sample size underlying the 

sensitivity estimates across sectors, drought indicators, and accumulation timescales 

(Supplementary Figs. S1–S3). As expected, for hydrological (Supplementary Fig. S1) and 

agricultural (Supplementary Fig. S2) impacts, the number of observations decreases from 

normal and moderate conditions toward severe and extreme drought classes. Nevertheless, the 

severe and extreme regressions retain observations across the full 1–48-month accumulation 

range for both SPI and SPEI and for both hydrological and agricultural impacts. Median sample 
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sizes generally remain around or above 10 observations across most timescales, and frequently 

approach or exceed 15 observations over the intermediate accumulation periods where many of 

the strongest sensitivity responses occur (Supplementary Fig. S3)." 

Lines 292–296: "The interquartile ranges further indicate appreciable spatial variability in the 

number of observations available among provinces, confirming that some province–timescale 

regressions are less well supported than others. Importantly, however, the sample-size curves 

vary smoothly with accumulation timescale rather than showing isolated collapses at the 

accumulation periods associated with the principal sensitivity maxima. This suggests that the 

broad timescale-dependent patterns are not simply artefacts of a single or very small number of 

sparsely sampled regressions." 
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Supplementary Figure 1. Regression sample size across SPI (left panels) and SPEI (right panels) 

accumulation timescales (1–48 months) for five drought-severity classes corresponding to hydrological 

impacts. The black line shows the median number of paired observations (N) across 48 provinces, and 

the gray ribbon indicates the interquartile range (25th–75th percentiles).  
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Supplementary Figure 2. Regression sample size across SPI (left panels) and SPEI (right panels) 

accumulation timescales (1–48 months) for five drought-severity classes corresponding to agricultural 

impacts. The black line shows the median number of paired observations (N) across 48 provinces, and 

the gray ribbon indicates the interquartile range (25th–75th percentiles).  

 



23 

 

 

Supplementary Figure 2. Sample-size support for severe and extreme drought regressions across 

accumulation timescales (1–48 months). Lines show the median number of observations (N) across 48 

provinces for SPI and SPEI, with gray shading indicating the interquartile range. Horizontal dashed 

lines mark reference sample sizes of N=10 and N=15. 

 

- Temporal autocorrelation and statistical independence. Both drought indices and impact-

reporting time series are likely to exhibit substantial temporal autocorrelation. This is 

particularly important for SPI/SPEI calculated at long accumulation periods, since successive 

monthly values at, for example, 24- or 48-month accumulation periods contain strongly 

overlapping climatic information. It is unclear whether temporal autocorrelation was considered 

when evaluating correlation significance or uncertainty in the regression models. Please clarify 

whether this issue was accounted for, and additional consideration for statistical significance 

and uncertainty should be also discussed. 

We thank the reviewer for raising this important point. Temporal autocorrelation was examined 

before inferential interpretation of the correlation and regression results. Autocorrelation 

diagnostics were applied to the monthly drought-index and impact-reporting series, with 
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particular attention to longer SPI/SPEI accumulation periods because successive monthly 

values increasingly share overlapping climatic information. Serial dependence was assessed 

using the autocorrelation function (ACF), and regression residuals were additionally examined 

for autocorrelation to assess whether temporal dependence materially affected inference from 

the fitted models. The manuscript has been revised to state this procedure explicitly. 

Lines 213–216: "Prior to inferential interpretation of the correlation and regression analyses, 

temporal autocorrelation was evaluated for the drought-index and impact-reporting series, with 

particular attention to the longer SPI/SPEI accumulation periods for which successive monthly 

values contain strongly overlapping climatic information. Serial dependence was assessed using 

the autocorrelation function (ACF). Autocorrelation of the regression residuals was additionally 

examined to assess whether temporal dependence materially affected the statistical inference 

from the fitted models." 

- Interpretation of media-derived impact frequency. More generally, I think the manuscript 

should maintain a clearer distinction between reported impact frequency and physical impact 

magnitude. Article counts provide valuable information about the societal visibility, timing, and 

spatial distribution of drought impacts, but one article describing severe losses does not 

necessarily represent a smaller impact than several articles describing the same moderate 

impact. This distinction becomes particularly important when interpreting the sensitivity 

coefficient. Statements that impacts increase disproportionately with drought magnitude could 

be interpreted as referring to physical impact severity, whereas the analysis directly 

demonstrates a disproportionate increase in media-reported impact frequency. I recommend 

reviewing the terminology throughout the manuscript and ensuring that conclusions remain tied 

to what is directly represented by the response variable. This does not diminish the usefulness 

of the dataset, but it provides a more precise interpretation of the results. 

We agree and have applied this distinction systematically throughout the manuscript. We now 

use terms such as “media-reported impact frequency,” “reporting count,” “reporting intensity,” 

and “societal visibility” when referring to the response variable. The standardized series are not 

described as physical impact magnitude, and β is defined as a drought–reporting elasticity rather 

than a physical-impact sensitivity. Statements about disproportionate increases have been 

revised to refer to reporting frequency, and the Discussion explicitly states that the 

severe/extreme patterns should not be interpreted as evidence of a physical damage threshold 

or resilience limit. The Conclusions now maintain the same distinction. 
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Minor and technical comments 

- Please check terminology related to “drought duration”, “accumulation period”, “response 

time”, and “lag”, as these currently appear to be used somewhat interchangeably in parts of the 

manuscript. 

We agree. We reviewed the manuscript systematically and now use “accumulation 

period/timescale” only for the window over which SPI/SPEI is calculated, “drought-event 

duration” for the persistence of a drought event, and “response/reporting lag” for a temporal 

offset between climatic conditions and a later impact/report. Because the present analysis does 

not estimate the latter, we explicitly state this throughout. 

Lines 223–227: "In addition, the dominant accumulation timescale was defined as the timescale 

for which the sensitivity coefficient was the maximum in the range 1–48 months for each 

province and drought severity class. All drought indices were aligned with media reporting in 

the same month; therefore, the identified accumulation timescale represents the climatic 

integration window most strongly associated with reporting at time (t), rather than drought-

event duration or an explicit impact-response lag." 

Lines 432–438: "Importantly, although newspaper reports often describe drought consequences 

when they become observable or socially salient, the temporal delay between physical impact 

occurrence and publication was not quantified in this study. For many reported impacts, this 

delay may be relatively short compared with the multi-month climatic accumulation windows 

examined here; however, drought impacts are often gradual and persistent, and some reports 

may describe conditions that began earlier. We therefore use publication month as the timing 

of reporting rather than as an exact estimate of impact onset. Accordingly, any temporal offset 

between climatic conditions and the media record may reflect a combination of physical 

drought-impact response time, recognition of the impact, and reporting delay." 

- Please state clearly whether one article can contribute to both agricultural and hydrological 

categories. 

We have now stated this explicitly. The extraction is multi-label rather than mutually exclusive, 

so an article that reports both agricultural and hydrological consequences contributes to both 
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broad sectoral series. We also retain this caveat when interpreting the strong correlation 

between the two series. 

Lines 128–131: "The extraction was multi-label rather than mutually exclusive. Therefore, a 

single article could contribute to more than one impact category when it reported multiple 

drought consequences, such as crop losses together with reservoir depletion or water-use 

restrictions. The agricultural and hydrological series should therefore be interpreted as sector-

specific monthly reporting frequencies, not as disjoint sets of articles." 

- The aggregation of crop and livestock impacts into “agricultural impacts” and water-resource 

and energy impacts into “hydrological impacts” should be further justified. These components 

may have substantially different response mechanisms and timescales. 

Thanks for this comment. The revised Methods now explains that these are operational broad-

sector groupings introduced to reduce sparsity and allow consistent province-by-timescale 

comparison; they do not imply identical mechanisms or response timescales among the 

constituent categories. We explicitly note that crop and livestock impacts can differ from one 

another, as can water-resource and energy impacts, and therefore the sector-level results should 

be interpreted as broad reporting signals. 

Lines 103–106: "These aggregations were introduced to reduce data sparsity and support 

consistent province-by-timescale comparisons at a broad sectoral level. They represent 

operational groupings rather than an assumption that all constituent impacts share identical 

mechanisms or response timescales. The resulting sector-level patterns should therefore be 

interpreted as broad reporting signals." 

- Please clarify what is meant by relative frequency and whether impact counts were normalized 

by the overall number of articles published by El País within the corresponding period. (The 

study covers 1976–2023, during which the volume, format, and editorial practices of newspaper 

publishing have changed considerably, particularly with the transition towards digital 

publishing. I am not fully convinced that standardizing provincial impact-frequency 

distributions alone removes temporal changes in reporting intensity.) 

The manuscript now defines the basic variable as the monthly number of drought-related El 

País articles assigned to each province and sector, which we call monthly reporting 

frequency/reporting count. These counts were not normalized by the total number of all El País 

articles published in the corresponding month or year. Importantly, we no longer claim that 
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standardization removes long-term changes in reporting intensity. Instead, we state explicitly 

that standardization improves comparability of the distributions but cannot remove changes in 

newspaper production, editorial priorities, digital publication practices, public attention, or 

drought newsworthiness. This limitation is also emphasized in the Discussion and Conclusions. 

Lines 123–125: "The final dataset is a monthly count of articles referring to each impact 

category (agriculture and hydrology) in each province. Monthly impact frequencies were 

quantified as the number of drought-related articles published for each province and impact 

category." 

Lines 161–163: "However, standardization does not remove possible long-term changes in 

newspaper production, editorial priorities, digital publication practices, or drought 

newsworthiness. These sources of non-climatic temporal variation are therefore treated as 

limitations of the media-derived record rather than assumed to have been eliminated by 

standardization." 

- The spatial heterogeneity shown in the results is interesting, but I think the Discussion could go 

further in considering why provinces differ in their drought-impact relationships. 

We agree and substantially expanded this part of the Discussion. The revised text now considers 

climatic gradients and large-scale circulation, basin storage and groundwater exchange, 

irrigation dependence, crop composition, water-allocation rules, adaptive capacity, exposure, 

and the geography/intensity of newspaper coverage as plausible contributors to provincial 

differences. At the same time, we explicitly avoid causal attribution because these variables 

were not included as predictors in the statistical models. The spatial patterns are therefore 

interpreted as empirical heterogeneity in the drought–reporting relationship rather than causal 

maps of physical vulnerability. 

Lines 472–481: "Several processes could plausibly contribute to the observed geography. 

Large-scale atmospheric circulation structures drought variability across Spain. Previous 

studies have linked drought variability in Spain to large-scale atmospheric circulation patterns 

(Vicente-Serrano et al., 2006; Russo et al., 2015; Bakke et al., 2023; Noguera et al., 2024). 

However, basin storage, groundwater exchange, irrigation dependence, crop composition, 

water-allocation rules, and adaptive capacity can alter how the same climatic deficit is 

experienced and reported. Numerous studies demonstrate that local hydro-climatic conditions, 

water management practices and socio-economic factors modulate drought responses, with 



28 

 

regional differences in sensitivity and dominant timescales (Grau-Satorras et al., 2016; Urquijo 

et al., 2015; Estrela et al., 2016; Iglesias et al., 2021; Junquera et al., 2025). In addition, 

province-specific reporting intensity and the geographic focus of a national newspaper may 

contribute to apparent spatial contrasts. The spatial heterogeneity therefore likely combines 

hydro-climatic, management, exposure, and reporting effects and should not be attributed to 

climate alone." 

Lines 523–527: "These factors provide plausible physical and management contexts for the 

regional differences observed here, but the media-based analysis cannot separate their 

individual contributions from differences in exposure or reporting. Accordingly, spatial 

variation in the sensitivity coefficient (β) can be interpreted as variation in the drought–

reporting relationship rather than as a direct map of physical vulnerability." 

 

Finally, we again thank the editor and Reviewer 2 for the careful and constructive comments. The 

review prompted substantial improvements in the methodological transparency, statistical 

interpretation, terminology, and scope of inference of the manuscript, and we believe the revised 

version is considerably clearer and more robust as a result. 

 


