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Abstract: Water resources are greatly impacted by natural disasters, but very little is known about
how these issues are portrayed in the media across different types of disasters. Using a corpus of
over 600 thousand local newspaper articles, this research evaluates whether the amount of coverage
of water-related concerns of fires and hurricanes reflects news values associated with magnitude
and proximity. A more detailed analysis focused on wildfires, which occur on undeveloped land
and have the potential to spread rapidly, was also conducted to further evaluate spatial patterns
in disaster-related water coverage. Our results indicate that the newspaper coverage patterns for
water issues are not equally connected to magnitude and proximity values for fires and hurricanes.
In our sample, coverage of water issues in relation to fires and wildfires consistently had an inverse
relationship with overall event magnitudes, whereas the coverage of water issues in relation to
hurricanes demonstrated a positive correlation. Although wildfires are more likely to be clustered in
the western part of the country, there was a lack of positive correlations with wildfire magnitudes
in this region. Possible influences for these patterns (e.g., limited impacts to humans and lack of
shock-value) are discussed. Given the media’s role in facilitating disaster management and recovery,
these nuances in coverage variations provide insight into opportunities for informing water security,
which is especially important given the increasing frequency of natural disasters.

Keywords: water; fire; wildfire; hurricane; disaster; newspaper coverage; text analytics

1. Introduction

Water security is defined by the United Nations as the ability to safeguard adequate
quantities of clean water to sustain the livelihoods and the health of a population [1]. With-
out access to adequate quantities of clean water, societal risks include reduced agricultural
productivity, reduced nutritional value of food, water scarcity, and higher exposure to
pathogens [2]. One of the greatest threats to water security comes in the form of natural dis-
asters, which have been increasing in frequency and severity over the last few decades [3–6].
Defined as “a potentially traumatic event that is collectively experienced, has an acute onset,
and is time-delimited”, natural disasters include events, such as hurricanes, severe weather
and storms, earthquakes, tornadoes, floods, and fires [7,8]. Human and economic impacts
related to water comprise a majority of natural disasters [9]. This is not surprising given
that almost all natural disasters involve water security in some way, whether it be from
over-abundance (e.g., flooding during hurricanes causing property damage [10]), scarcity
(e.g., freshwater availability in wildfire-prone regions [11]), or water quality impacts (e.g.,
contamination from rapid mobilization of chemicals into our water sources [12]).

Given the significant impact of natural disasters on human well-being, it is unsur-
prising that many use news media to stay informed during these catastrophic events [13].
In fact, many individuals do not have direct experience with natural disasters but rather
learn about natural disasters and natural disaster preparedness from the media [13–15].
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In addition to sharing relevant information during a disaster, news media plays a critical
role in facilitating recovery [16–18] and affecting positive behavioral changes in the wake
of a disaster [19]. Studies have shown, for example, the influence of media coverage on
the public’s perception and engagement with policy-making activities [20,21]. By foster-
ing public awareness and concern for important issues, news media effectively serves an
agenda-setting function that guides how topics are perceived and spoken about [22].

Research has shown that media coverage tends to focus on the current impact of
disasters on people, the economy, structures, and the natural environment [13]. Studies
assessing natural disaster media coverage typically treat natural disasters as a conglomerate
of events with no unique variations in coverage [13,23–26]. Alternatively, one type of
disaster (e.g., hurricanes or fires) is extracted for a case study media analysis [27–32]. News
coverage of droughts, for example, has been linked to changes in water consumption
patterns [19,33]. However, very little is known about how water issues are portrayed in
the media across different types of disasters [34]. In particular, fires and hurricanes, which
have been a leading cause of damages and impact within the country, have been largely
overlooked in current water-related media analyses. In 2018 alone, 58,083 wildfires burned
8.8 million acres in the United States [35]. These fires caused 18 billion USD in damages
and claimed the lives of almost 100 people [35,36]. This year, 2018, was also marked
by two major hurricanes, Hurricane Michael and Hurricane Florence. These hurricanes
caused an astonishing 17.5 billion United States Dollars (USD) in damages and killed 38
people [37,38]. Fires and hurricanes have been shown to contaminate and/or deplete
potable water sources, as well as destroy infrastructure that supports water systems [2].
An evaluation of water narratives and discourse during these events, however, has been
missing within the current literature.

This study addresses both technical and public knowledge gaps concerning water-
related newspaper coverage of fire and hurricane natural disasters. Evaluation of associa-
tions between newspaper coverage and associated disaster events in this study is guided
by consideration of "news values", a set of metrics used by news organizations to assess
and/or increase a story’s value to their readership [39]. Specifically, this analysis focuses
on the news values of proximity and magnitude due to their established role in predicting
natural disaster coverage [25,40]. Using a corpus of 600K+ articles from local newspapers,
we extend the evaluation of the relationship between media coverage and event magni-
tude/proximity to include a comparative analysis of how these relationships may vary
between fires and hurricanes, which has not been conducted to date [13] and remains a
technical gap in the field of disaster and media coverage research. Local newspapers were
selected for these analyses since they have received less attention than national media
sources, and they contain community-level variations in coverage that may be missing
from national newspaper coverage [13]. The findings from these analyses help improve
understanding of media coverage of water issues during natural disasters, which can help
illuminate variations in the public’s awareness of these issues. By identifying gaps in the
public’s awareness, possible opportunities to inform and increase public engagement on
critical water security issues within communities, especially during natural disasters, can
be identified.

2. Methods

This analysis was guided by a large corpus of local newspaper articles downloaded
from LexisNexis (Figure 1). After filtering this corpus to identify relevant content, corre-
lation analyses were conducted to evaluate relationships between media coverage and
the magnitude and proximity of natural disasters at an annual time scale and a state-level
spatial scale. Due to data availability, a more detailed analysis for wildfires was also
conducted to further evaluate spatial patterns in fire-related water coverage (Figure 1).
More details about the specific indicators used and associated data sources are provided in
the following subsections.
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Figure 1. Overview of the data types and analytical methods used in this study. Correlations for fire
and hurricane data were conducted at the annual time scale and state-level spatial scale due to data
limitations. The wildfire case study enables extensions of these insights to look at finer resolutions at
the daily time scale and county-/city-level spatial scales.

2.1. Newspaper Articles

Dataset. A corpus of water-related newspaper articles from local publications was
downloaded using LexisNexis [41]. Initial explorations revealed the presence of articles
not directly related to water resource issues of supply, quality, or management (e.g., “body
found in water”), so topic modeling was used to filter the corpus to relevant articles [42],
leaving a total of 676,354 articles for this analysis. These articles were distributed across 32



Water 2021, 13, 3655 4 of 21

local U.S. newspapers across 31 U.S. states (Figure 2) and generally span between December
1997 and December 2017 (Table A1).

Processing and Analysis. The articles were evaluated for the terms "fire" and "hurricane"
to create a disaster-specific corpus using key term identification (KTI), a powerful technique
for filtering unstructured data into those of interest [43]. Using Boolean logic, KTI evaluates
whether a newspaper article contains one or more words of interest. The filtered corpus of
“fire” articles was further tagged to capture those that were specifically relevant to wildfires
(using “wildfire” and “wild fire” terms) for the detailed case study. The filtered corpus
of disaster articles was evaluated for patterns in space and time by counting the number
of articles for a given time period or spatial region (Figure 1). Content analysis was also
conducted using bigrams to understand the specific context in which water is discussed
for these disasters [44].

Figure 2. Map of Newspaper Articles. Newspaper sources were constrained by the availability of
associated articles through the LexisNexis database.

2.2. Fires and Hurricanes

Event Magnitude and Proximity Datasets. Proximity and magnitude "news values"
were used to guide the selection of specific indicators to quantify disasters, which are
often challenging to identify [45]. Proximity specifies that readers are more interested in
events that occur in close physical proximity to them, while magnitude is an umbrella term
that refers to the physical size and impact of an event [25,39,40,46]. Data from the Federal
Emergency Management Agency (FEMA) and the Insurance Information Institute (III) were
compiled to generate national and state-level information about disaster magnitudes. The
FEMA dataset included state-level disaster declarations for both hurricanes and fires [47],
as well as national-level fire metrics, including the number of fire events and fire-related
deaths and property losses (latter adjusted to 2017 dollars), from incidents reported by
fire departments [48]. The fire dataset includes structural fires, outside brush fires (which
mostly occur on private land or agricultural settings, typically controlled), and wildfires
(which occur on undeveloped land and have the potential to spread rapidly) [48]. National-
level hurricane metrics, including the number of hurricanes that made landfall in the U.S.
and associated deaths, were compiled from the III [49]. Damage losses (adjusted to 2018
dollars) from hurricanes were collected from ICAT, an insurance agency that deals with
catastrophic losses [50].

Correlation and Comparative Analyses. Temporal patterns in aggregate newspaper cov-
erage were correlated to associated event magnitude datasets using the non-parametric
Kendall correlation coefficient [51]; p-values were used as a general (rather than a binary)
indicator of significance [52]. Due to data limitations, proximity considerations were
primarily evaluated at the state level when available (Figure 1). To enable a one-to-one
comparison, disaster declaration data was a subset to corresponding states (smallest reso-
lution available) that coincided with newspaper coverage [47]. The remaining parameters
(i.e., number of events, losses, and deaths) for fires and hurricanes were compared at an
aggregate national scale due to data limitations [48,49]. Due to limited resolution within
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the data, comparative analysis of fires and hurricanes was restricted to an annual basis
(Figure 1).

2.3. Wildfire Case Study

Wildfire Dataset. Information about wildfires was obtained from the Integrated Re-
porting of Wildland-Fire Information (IRWIN) service, an interagency database providing
fire incident data on any fire occurring on federal land or using federal resources for
suppression [53]. Detailed wildfire information was available starting in May 2014. Since
newspaper information available until December 2017 was collected, an overlapping pe-
riod of three and a half years was available for the wildfire case study. Locations of wildfire
incidents across the nation along with associated data (fire discovery date, fire containment
date, total fatalities, and fire size in acres) were accessed from the IRWIN geoplatform.
Geospatial characteristics, such as the proximity to the wildland–urban interface (WUI),
defined as the area where structures and infrastructure meet or intermingle with unde-
veloped wildland, were also pulled [54]. Both intermix and interface categories within
WUI were used in this analysis; intermix is defined as areas with less than 6.18 houses per
square kilometer with greater than 50% cover of wildland vegetation, while the interface
is defined as areas with greater than 6.18 houses per square kilometer with less than 50%
vegetation cover located within 2.4 km of an area of land that is 75% vegetated for at least
five square kilometers [54]. A 200-mile radius was used to identify fires proximate to
newspapers based on their headquarter city. In addition to IRWIN data, state-level wildfire
risk potentials (i.e., number and percentage of properties at risk) were also compiled from
the III.

Correlation and Comparative Analyses. In addition to the annual patterns and bigram
analysis described above, the IRWIN dataset enabled a more detailed, spatiotemporal
evaluation of associations between wildfire-related articles and wildfire events, including
variations in different regions of the country. Specifically, sixteen newspapers (eight each)
from two regions of the country (west and the northeast) were analyzed in greater detail
(Figure 2; Table A1). Geospatial variations in newspaper coverage were compared to
wildfire events by extending correlation analysis methods (to also consider sentiment and
spatial autocorrelation), as well as incorporating geographic metadata within newspapers.

For the correlation analysis, the coverage metrics were compared to associated sum-
mary statistics for wildfire data (e.g., presence of wildfires near the headquarter city, tge
average duration of fires, acreage of fires, and percentage of fires that occurred within WUI)
using Kendall’s rank correlation [51] to evaluate regional-level variations in newspaper
coverage. The duration of the fire was inferred from the difference in days between the
discovery and containment dates. Determination of whether a wildfire occurred in the WUI
was calculated by spatially joining the WUI and fire datasets and extracting the percentage
of the area corresponding to WUI from the fire centroids. In addition to the number of arti-
cles, the daily scale of analysis enabled the inclusion of article length and article sentiment
to the amount and type of attention paid to an issue. Specifically, the way that events are
constructed with words can influence the meaning derived by a reader [55,56]. Therefore,
understanding what is covered in the media is equally as important as understanding how
it is covered. Article length was quantified using character counts, while sentiment was
quantified using a weighted average of tagged positive–negative–neutral words found
within the article using the Bing lexicon. Words within each article were tagged as +1 (for
“positive”), −1 (for “negative”) content, or 0 (for “neutral”) for words not captured in the
Bing lexicon [57].

The finer resolution of wildfire event data also enabled spatial autocorrelation analysis
at a county level to determine if there is an identifiable spatial pattern within the fire
metrics (i.e., hotspots) that could help explain some of the regional variability regarding
proximity considerations. The local Moran’s I (i.e., local indicator of spatial association
(LISA)) was used to determine spatial clustering; a high value surrounded by other high
values indicates a hotspot while a low value surrounded by other low values indicates a
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coldspot [58]. A negative value for a local Moran’s I indicates spatial outliers, where the
value is very different from its surrounding neighbors. Finally, geospatial variations were
further examined by the regions discussed within each article [59]. Captured within the
metadata of the newspaper articles, city names were geocoded to determine latitude and
longitude coordinates using Open Street Map [60] and compared to the relative location of
the newspaper city headquarters.

3. Results
3.1. Newspaper Articles

Approximately 24% of the water-related articles from local newspapers discussed fires
and hurricanes. Fires generally received more coverage than hurricanes, with coverage
decreasing almost steadily since 2000 (Figure 3). In contrast, hurricane coverage exhibits a
cyclical patternm with peak coverage occurring in 2005 and again in 2017 (Figure 3). An
analysis of bigrams indicates water supplies, drinking water, and water damage are a top
concern for both fires and hurricanes (Figure 4). Water quality and water mains are more
prominent for fire-related coverage, while hurricane coverage is more concerned with food
and rising water issues (Figure 4).

Figure 3. Annual Disaster Coverage Over Time. More articles were published for fires than hurricanes
(A), while regional variations in coverage are observed in wildfire-related coverage (as a percentage
of fire articles) (B).
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Figure 4. Top 10 Water Concerns during Fires (A) and Hurricanes (B). Water quality issues are more
prominent for fires, while food and water issues are more prevalent during hurricanes.

3.2. Fires and Hurricanes

A comparison of coverage with associated event metrics reveals different associations
between fires and hurricanes (Table 1). The number of articles that discuss water issues
during hurricanes correlates positively (more strongly and significantly) with all associated
magnitude metrics, from disaster declarations to total events and event-related deaths and
loss (Table 1). However, associations between fires and associated coverage show a weaker
positive correlation with the number of events and total events and a weak negative
correlation for event-related deaths and losses (Table 1). An evaluation of proximity
relationships conducted at the state level shows that the weaker association for fires vs.
hurricanes is also persistent at this spatial scale (Figure 5). The correlations between
hurricane-related disaster declarations and hurricane coverage is generally higher (0.3
τ, 0.04 p-value), with states in the southeastern part of the country dominating both.
Correlations for fire-related declarations and coverage are weaker (0.01 τ, 0.9 p-value), with
disaster declarations dominating in Texas and California (Figure 5).

Table 1. Correlations between Coverage and Disaster Events. Analysis was conducted for 10 years,
from 2008 to 2017. Values represent Kendall correlation values: τ, with p-values in parentheses.

Metric Hurricanes Fires

Disaster Declarations 0.56 (0.03) 0.16 (0.60)

Total Events 0.36 (0.18) 0.16 (0.60)

Event-Related Deaths 0.45 (0.07) −0.07 (0.79)

Event-Related Loss 0.52 (0.13) −0.20 (0.48)

3.3. Wildfire Case Study

An evaluation of wildfire-related coverage and events in greater detail reveals sig-
nificant regional variations. Generally, fires in the west are more frequent, occupy larger
areas, last longer, are less prevalent in WUI, and are more likely to be declared as disasters
(Table A2). Accordingly, the number of articles published increased with the number and
average duration of wildfires in the west, more so than the northeast, while the size of
the fires seemed to have more of a threshold effect in both regions (Figure A4). However,
comparing wildfire coverage on a daily scale, as measured by article length, reveals a
different picture. Daily coverage is negatively correlated with the number of wildfire
events in the west, while it is positively correlated in the northeast (Table 2). Similarly, the
number of wildfire events correlates positively with sentiment in the northeast (i.e., more
wildfire articles are spoken about positively in this region) than in the west. Finally, in both
regions, there is a tendency towards more positive sentiment for longer fires and in longer
articles (Table 2).
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Figure 5. State-Level Proximity Associations for (A) Fires and (B) Hurricanes. Point labels indicate
two-letter state abbreviations. Hurricane-related declarations and coverage have a higher correlation
(0.3 τ, 0.04 p-value) than fire-related declarations and coverage (0.01 τ, 0.9 p-value).

Significant spatial clustering of fires is observed in some of the western counties; for
example, there are hotspots in Arizona, southern California, and central Oregon for fire
frequency (Figures 6 and A7), while Ventura County in California and north-central Oregon
emerge as hotspots for fire sizes (Figure A8). Another distinction between the regions is the
underlying causes of the fires; more fires have human causes in the northeast than in the
west (Figure A5). Spearman correlations at the state-level indicate that more properties are
at risk for wildfires in the west (Figure A3); these states correlate strongly with the number
of wildfire-related articles present (ρ = 0.60, p-values: 0.17).
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Figure 6. Spatial Autocorrelation of Fires by County. Spatial autocorrelation results show high fire
frequency values surrounded by other high fire frequencies in the hotspots shown in teal (local
indicator of spatial association (LISA)). The Local Moran’s I is 0.09, indicating that counties with high
fire frequency are surrounded by other counties with high fire frequency (p <0.05). There were no
significant coldspots (low–low correlations) or mixed high–low or low–high correlations found.

The coverage of wildfires in the west also encompasses a larger proportion of all
fire-related coverage and follows a cyclical pattern (Figures 3 and A1), with more concerns
about water management (e.g., water districts and water rights) in the west (Figure A2).
In contrast, the northeast has a lower proportion of wildfire-related coverage, but this has
been increasing over time, especially over the last decade (Figure 3). Mapping the locations
discussed in newspaper articles enables the evaluation of the global and regional areas
of interest of each individual newspaper. Western papers tended to be very local in their
focus on wildfires, with articles frequently discussing nearby areas (e.g., the Denver Post
most frequently discusses fires in Denver, Colorado Springs, and Fort Collins; Figure 7A).
Northeastern newspapers, on the other hand, discussed fire activities occurring across the
nation (e.g., California; Figure 7B) as well as the world (e.g., in northern Africa and central
Asia; Figure A6).

Table 2. Correlations between Wildfire Events and Coverage at a Daily Scale. Analysis conducted for
28000 (west) and 13000 (NE) records from 2014 to 2017. Values represent Kendall correlation-values:
τ, with p-values in parentheses. Newspapers in the west trend towards less coverage and negative
sentiment than the northeast newspapers. Correlations with fire size were not conducted due to
missing values.

West Northeast

Number of Wildfires vs. Article Length −0.08 (0.00) 0.15 (0.00)

Number of Wildfires vs. Article Sentiment −0.08 (0.00) 0.02 (0.52)

Wildfire Duration vs. Article Length −0.13 (0.035) 0.04 (0.60)

Wildfire Duration vs. Article Sentiment 0.04 (0.080) 0.05 (0.51)

Article Length vs. Article Sentiment 0.04 (0.08) 0.14 (0.00)



Water 2021, 13, 3655 10 of 21

Figure 7. Top five cities mentioned by Newspapers in the (A) west and (B) northeast.

4. Discussion

By evaluating 32 newspapers from across 31 states, this study is one of the first large-
scale, data-driven comparisons of media coverage for water-related natural disasters. A
significant amount of the overall newspaper corpus, 24% of analyzed documents, indicates
that water issues are often discussed in a disaster context in the media. This is unsurprising
given that crises often prompt discussions about water resources in the United States (e.g.,
lead pollution in Flint, MI [61]). This study is one of the first to examine how the media
portrays and examines water resource issues across fire and hurricane news coverage.

Magnitude and proximity are two known prominent “news values” that influence
media coverage of natural disasters [25,40,62–65]—with prior research indicating a positive
correlation between proximity and the amount of news coverage on an event (i.e., closer
events garnering more coverage) [40,63,64] and magnitude (i.e., extremely deadly and
damaging events and/or large scale events) getting more attention in the media [25,65]. Our
analysis reveals, however, coverage patterns for water issues during fires and hurricanes
are not equally connected to magnitude and proximity values. Although fires are discussed
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relatively more frequently (Figure 3), there is a consistent inverse relationship between fire
event magnitudes and coverage (Table 1 and Figure 5). Coverage of water issues in relation
to hurricanes, on the other hand, demonstrated a positive correlation with all associated
event metrics (Table 1 and Figure 5). The economic impact appears to be a significant
factor in influencing hurricane coverage; peak coverage occurred in 2005, coinciding with
Hurricane Katrina (most damaging event in history), followed by 2017 (coinciding with
Hurricanes Maria, Irma, and Harvey; all of which had high economic losses) [49].

The lack of significant positive correlations with national fire magnitude metrics could
be attributed to multiple reasons, including fundamental differences in fire and hurricane
risk perceptions stemming from varying personal experiences [66]. Namely, if not enough
(individual) fires had a direct impact on people’s lives, this could render these events
uninteresting to news agencies. The geospatial pattern exploration enabled by the wildfire
case study indicates that this is likely the case. Although fires were more likely to be
clustered together in the west and are often larger (Figures 6 and A7), they could burn for
thousands of acres without impacting a single structure or household; therefore, holding
less interest to news organizations. In contrast, a majority of the fires in the northeast
occurred in the WUI, which is consistent with land use in the area where it is rural land
but still has structures on it. Readers care about events that occur close to them and have
an impact on their lives or that of their community [39,46]. With less impact on human
societies, fires in the west may not meet this social criterion. Furthermore, regions that
experience high fire frequency may be accustomed to wildfire as part of the landscape and
ingrained into the fabric of their daily lives. Therefore, shock-value and newness—two
additional news values [39,46]—of a newspaper story may be lower, thus explaining why
there is less attention paid to the fire issues in the west (at least based on article lengths,
Table 2).

In addition to differences in exposures, underlying causal mechanisms of the natural
disasters may also contribute to differences in media portrayals. Unlike hurricanes, fires
can be attributed to both natural and human causes (Figure A5). The latter often leads to
fires as being seen as a preventable tragedy in which there is often someone (or something)
to blame [67–71]. This narrative extends to wildfires, which are often cast as a villain to be
conquered while firefighters serve as valiant protagonists [67–71]. Although inconsistent
with the general perceptions of the scientific community that fires support the sustainability
of western wildlands [72], this "fire as a villain" perspective, coupled with the infrequent,
yet the higher-impact nature of fires in the northeast could explain some of the regional and
broader patterns observed in media coverage of this natural disaster (Table 2). Hurricane
narratives, on the other hand, are more centered around “there is nothing we can do about
it”, so discussion tends to be focused on survival, banding together, and recovery [73].

Although data availability constrained the analysis to only 10 years of data, non-
parametric evaluation and consideration of multiple magnitude-related metrics indicate
the robustness in our findings. Furthermore, these water-related coverage findings are
consistent with general studies on fundamental differences in fire and hurricane risk percep-
tions [66], and tendencies of fire and wildfire media coverage to overlook sites of greatest
loss [74]. For example, studies indicate that the media often fails to recognize that the
frequency of wildfires is increasing [75–78]. Variations in drivers contributing to wildfires
in the eastern and western have also been observed in biophysical analyses of the United
States [79]. Additional datasets (across physical, social impacts, and newspaper content)
would enable deeper exploration into narratives and associated drivers across platforms
(newspapers vs. social media), as well as across scale (local vs. national newspapers),
including entity interactions [80]. Logistical constraints delayed the analysis of the dataset
after it was downloaded, so refreshing the dates of newspaper coverage is required in
future work. In particular, additional analyses are warranted to understand nuances in
coverage differences, for framing specific disaster events (e.g., 2018 California wildfires or
COVID-19 impacts on resource management for natural disasters [81,82]), through spatial
normalizations for understanding temporal patterns more clearly [50] and incorporation
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of social factors that could be influencing media coverage [59]. Updating the methods for
sentiment analysis to include sentence-level details could also improve insights into how
the construction of events with words is influencing meaning derived by a reader [55,56].
This study was also limited by reliance on a secondary database to collect newspaper
content. Future research could expand the datasets considered by looking at additional
news services (e.g., through web scraping of online news sources [83]) and including
TV and social media platforms to evaluate public awareness of important water security
topics [84].

Our comparative evaluation of water resources during fires and hurricanes is one
of the first studies of its kind and contributes to growing social understanding of natural
disaster responses [31,72,85]. Both fires and hurricanes are expected to grow worse under
climate change, but this analysis indicates important implications for unequal media
attention to fires vs. hurricanes. This is particularly problematic given the critical role
that media coverage often focuses on disaster preparation and recovery [13,31,72,86].
Therefore, continued attention of the media coverage is warranted to understand the
narratives surrounding natural disasters. These insights can inform emergency response
and conservation behaviors, and ultimately, create safer communities in this changing
climate [31].

5. Conclusions

Natural disasters are expected to increase in frequency and severity under climate
change. Our study is one of the first to perform a large-scale, data-driven comparative
analysis of how water resources are discussed during fires and hurricanes. Our findings
reveal that while hurricanes follow media norms of increased coverage based on magnitude
and proximity, fires (and wildfires) demonstrate weak and even negative associations
between these events and associated coverage metrics. These patterns could be due to
the relatively low exposure of population-dense areas, as well as the complex causal
mechanisms of fires, which often give rise to the “fire as a villain” narrative. These
findings highlight that media coverage of water issues during natural disasters are nuanced
and requires ongoing research, especially across additional media platforms. Identifying
primary drivers of coverage of these important issues will be important for advancing
the understanding of coverage gaps and identifying opportunities for increasing public
awareness and attention to these critical water security issues.
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Appendix A

Figure A1. Percent of relevant articles per source. An article was deemed relevant if it contained a
key term—respectively, "fire", "hurricane", or "wildfire/wild fire".

Figure A2. Bigrams of Wildfire Coverage. Issues regarding water management and districts are more
prevalent in the western newspapers than the northeastern newspapers.
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Figure A3. Top States for Wildfire Coverage (A) vs. Wildfire Risk based on the percentage of
properties at risk (B).

Figure A4. Associations between coverage and number (A), duration (B), and size (C) of fires. More
articles are generally published in the west (than the northeast) when there are more fires or the
fires last longer while the size of fires seems to have a threshold effect, with a lot more articles being
published in both regions when the fires are at least 200 acres.
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Figure A5. Causes of Wildfires between 2000 and 2018 for (A) the west and (B) northeast. More fires
are due to natural causes in the eight cities analyzed for the west (A), while most fires are due to
human causes in the eight cities analyzed for the northeast (B).
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Figure A6. Cities discussed in wildfire articles within Western (A) and Northeastern (B) Newspapers.
Coverage in western newspapers is mostly concentrated in the west, while coverage in northeastern
newspapers spans more across the U.S. and the globe.

Figure A7. Spatial Autocorrelation of Fires by County. Spatial autocorrelation map for fire size
(acres) indicated. Ventura County, CA, and counties in north-central Oregon have large fires and are
surrounded by other counties that also have large fires.
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Figure A8. Plot of local Moran’s I, showing the fire frequency plotted against the spatial lag of
fire frequency (the average value of fire frequency in areas considered neighbors (using queen’s
weighting, the spatial lag value adjusts for observations being neighbors to one another, and thus, will
influence each other such that the observed values are not independent, violating the assumption of
uncorrelated error terms in ordinary least square regression). Overall, the trend is positive, indicating
a geographic pattern of autocorrelation where high values are surrounded by other high values.
Numbers indicate location IDs of counties.

Table A1. Period of coverage available by newspaper; most sources overlapped from 1997 to 2017,
which was the period of analysis for the natural disasters. Note: * indicates sources included in the
wildfire case study.

Source Coverage Start Date Coverage End Date

Arizona Capitol Times * 2003-05-08 2017-12-15
Bangor Daily News * 1994-06-29 2017-12-15
Brattleboro Reformer * 2004-09-16 2017-12-15
Chapel Hill Herald 1994-12-05 2017-04-25
Chicago Daily Herald 1997-06-02 2017-12-15
Daily Journal of Commerce * 2001-01-24 2017-12-15
Daily News * 1995-02-02 2017-12-15
Dayton Daily News 1993-12-03 2017-12-15
Deseret Morning News * 1995-12-03 2017-12-15
Idaho Falls Post Register * 1992-12-03 2017-12-15
Lincoln Journal Star 1996-05-04 2011-07-28
Marin Independent Journal * 2002-07-23 2017-12-15
Providence Journal * 1982-12-02 2017-12-15
Richmond Times Dispatch 1995-03-24 2017-12-15
San Bernardino Sun * 2001-08-17 2017-12-15
South Bend Tribune 1993-12-03 2017-12-15
Star Tribune 1991-08-03 2017-12-15
Telegram & Gazette * 1994-03-02 2017-12-15
Telegraph Herald 1995-07-30 2017-12-15
The Atlanta Journal-Constitution 1990-12-03 2017-12-15
The Augusta Chronicle 1992-05-14 2017-12-15
The Austin American-Statesman 1993-12-03 2017-12-15
The Baltimore Sun * 1990-08-13 2017-12-15
The Bismarck Tribune 1992-12-05 2017-12-15
The Capital Times 1991-02-22 2017-12-15
The Charleston Gazette-Mail 1993-12-04 2017-12-15
The Columbian * 1994-04-27 2017-12-15
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Table A1. Cont.

Source Coverage Start Date Coverage End Date

The Daily Oklahoman 1982-07-01 2017-12-15
The Denver Post * 1993-12-02 2017-12-15
The Hartford Courant * 1991-05-04 2017-12-15
The Journal of Jefferson Parish 2005-10-06 2008-06-15
The Morning Call * 1983-12-08 2017-12-15
The Salt Lake Tribune 1993-12-03 2017-08-28
The Santa Fe New Mexican 1993-12-05 2013-05-24
The Tampa Tribune 1990-09-13 2016-07-31
The Wyoming Tribune-Eagle 1997-05-28 2017-10-14
Topeka Capital-Journal 1997-12-04 2016-12-05

Table A2. Summary statistics of wildfire coverage and events. Generally, the west has more wildfire
events and more media coverage than the northeast.

Annual Averages Northeast West

Disaster Declarations 3 35
Number of Articles 4.4 26.9
Article Length (1000 characters) 22.3 11.4
Article Sentiment −0.03 −0.03
Number of Wildfires 138 876
Fire Size (Acres) 8.5 211.9
Fire Duration (Days) 4.2 8.1
Fire within WUI (%) 43.4 13.1
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