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ABSTRACT
Natural hazard news coverage research has examined frames, sources, and journalistic roles.
An examination of place in such coverage is missing. Using the hierarchy of influences model,
this study analyzes the coverage of place during Hurricane Maria in three major newspapers in
Puerto Rico in the pre-crisis and crisis stages of the event. The study examined the role of
routines, organizational factors, and social system in the coverage of Puerto Rican
municipalities and the topics covered. Results show a primary focus on highly populated areas,
reliance on governmental sources, and differences across three newspapers studied.
Implications for disaster coverage as well as theoretical arguments about the hierarchy of
influences are discussed.
Keywords: disaster reporting, Puerto Rico, Hurricane Maria, hierarchy of influences,
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Natural hazards in a context of the global climate emergency will continue to impact
vulnerable communities around the world (Benevolenza and DeRigne, 2019). News coverage of
these hazards and their impacts is crucial for these communities (Houston et al., 2019).
Understanding and overcoming the barriers journalists and news organizations face in their
reporting of natural hazards and related disasters could save lives and protect critical
infrastructure. These barriers could be internal to news organizations (e.g., lack of
preparedness plans, lack of resources) as well as structural and systemic (e.g., lack of access to
impacted areas, critical infrastructure collapse).

Studies examining disaster coverage have focused on the lived experience of journalists,
the psychological effects of reporting traumatic events, the use of sources and frames,
objectivity and advocacy, and the coverage of international disasters (e.g., Tandoc & Takahashi,
2018).

Research examining disaster coverage has yet to focus strongly on the role of place in
the coverage (see Usher, 2019). Questions about the geographic areas (e.g., countries, regions,
towns, cities, municipalities) journalists and news organizations cover when a disaster strikes
have not been addressed fully. Similarly, the internal (e.g., news organizations) and external
(e.g., infrastructure collapse) factors related to the coverage of places and populations have
also not been examined. These factors, which we investigate in this study, include the impact of
the natural hazard (e.g., infrastructure), access to sources — infrastructure collapse could
prevent journalists from going to impacted places or even calling sources, and the

characteristics of the news outlet (e.g., resources, size of newsroom, emergency plans, etc.).
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To address this gap in the literature of disaster reporting, the present study examines
the coverage of place in the context in Puerto Rican newspaper coverage of Hurricane Maria in
the pre-crisis and crisis stages of the event. The study uses the hierarchy of influences model
(Shoemaker & Reese, 2013) to examine how routines, organizational factors, and social systems
factors relate to the coverage of Puerto Rican municipalities affected by Hurricane Maria. The
study presents theoretical contributions to the hierarchy of influences at the social systems in
the context of disaster reporting, as well as practical recommendations that could assist
journalists and news organizations to cover disasters more effectively and safely.

LITERATURE REVIEW

Coverage of natural hazards and subsequent disasters is vital for the well-being of
populations at risk (Graber & Dunaway, 2017) and for governmental organizations that must
develop preparedness plans, response, recovery, and reconstruction efforts (Houston et al.,
2019). Victims that become stranded or need assistance — for example, people who need
shelter or supplies — rely on the information communicated by news media. Audiences also
use news media as a coping mechanism, seeking comfort during difficult times (Perez-Lugo,
2004).

Research examining journalistic performance and news content related to natural
hazards and disasters has examined the challenges, both logistical as well as psychological (e.g.,
trauma), that journalists endure during their work (Monahan & Ettinger, 2018). This research
has also examined the content, particularly the frames used in disaster coverage (Houston et
al., 2012). However, this research has not examined closely the ways and reasons news media

cover particular places and the diverse populations affected by a single disaster.
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Place in journalism studies and disaster reporting

In a recent monograph, Usher (2019) made an argument for the focus on the concept of
place in journalism research. Most research has either ignored or taken for granted the role of
place within a highly interconnected world. Place as a focus of inquiry could allow a better
understanding of the construction of shared realities (content), unequal access to information
(distribution), and consumption and processing of such content (audiences). By representing
the reality they have experienced firsthand, journalists gain the trust of their audiences who are
both geographically and cognitively separated from the affected places. In Usher’s (2019,
p.132) own words:

The research on place and journalism has thus far forgotten the pivotal agency of place

in creating and structuring social practice. When scholars do consider place, it is either

as a backdrop to other analyses or presumed to be unchanging. What is missing from

scholarly inquiry in journalism research is sustained engagement with the role of place

in structuring knowledge about the world and its impact on lived experience.

Usher mentions that among the few exceptions where place has taken a more
prominent role includes research of disaster coverage, war correspondents, and foreign
correspondents: “Reporting from abroad or from a disaster zone makes it blatantly clear that
where journalists are physically situated affects both what they do and why they do it, but
anywhere journalists are located is a source of these insights” (Usher, 2019, p.101). Some
journalists even consider it an ethical responsibility that their peers (especially the ones from
national outlets) should stay connected to the local communities affected by disasters,

physically or through social media (Houston et al., 2019). Nevertheless, past research examining
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place in news coverage is sparse and has not been examined thoroughly in disaster reporting. In
this study we respond to Usher’s call by applying the role of place in the examination of news
coverage of a major disaster affecting a vulnerable population that is sparsely examined in the
literature (see Molina-Guzman, 2019; Takahashi et al., 2020 for recent exceptions of research
about Puerto Rico). Place could be described as a geographical feature (physical place), a
political entity (e.g., a city, state or territory), or a social space (e.g., a community of
individuals). Here we review some of the relevant research in this area and how prior research
has defined and operationalized the concept.

Studies that have operationalized a place as a political entity have identified a
geographic bias in news reporting, such as Dominick’s (1977) examination of U.S. national
newscasts from July 1973 to June 1975. The results showed that Washington D.C., California,
and New York were the focus of approximately two-thirds of the coverage, with Washington
D.C. being covered on about 50% of all national airtime (Dominick, 1977). Moreover, Dominick
(1977) also compared geographic regions by creating an “attention index” that subtracts the
percent of population one region occupied from the percent of news coverage time it got in the
news, which eventually showed a clearer bias toward the Pacific region and the Northeast,
while under-representing regions like the Midwest.

Following this line of research, Whitney et al. (1989) analyzed U.S. television news
stories from 1982 to 1984 to examine whether there was a geographic bias that explained why
certain areas, namely metropolitan centers, were being covered more than what is expected
based on the size of their populations. The results showed that although the weight of

Washington D.C. stories was 29.2% of domestic news coverage, lower than a more dramatic
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D.C. favoritism found by Dominick (1977), Whitney et al. (1989) still argued that the bias was
enormous. This is because the Washington D.C. population at that time was only 0.3% of the
total U.S. population, making the attention ratio per capita of Washington D.C. too high
compared to those of other regions (Whitney et al., 1989).

More recently, Jones (2008) adopted the method used by previous studies and
examined the attention ratios of 1982-1984, 1992-1994, and 2002-2004 in U.S. network
television evening news. The study was based on the assumption that new technologies in
journalistic practice, especially the Electronic News Gathering technologies, would improve the
bias situation reported elsewhere. The results showed that the focusing tendency described by
the “attention ratio” was strengthened dramatically in Washington D.C. and New York, while
under-represented states received less attention during this period (Jones, 2008).

Besides the bias among geographic regions, Dominick (1977) also argued about the
possibility of an “eclipse” effect within regions, suggesting that while certain states in their
regions get over-represented, other states in the regions would get less coverage (e.g., lllinois
and Michigan producing 56% of the coverage about the Midwest, while Ohio, Indiana,
Wisconsin, Missouri and Minnesota being under-represented). The argument of “eclipse” effect
was also confirmed by Whitney et al. (1989). The researchers suggested that the reason for this
effect was that cities in those over-represented states “eclipsed” the states without large cities.

This geographical bias that over-represents the capital and large cities can be considered
as a form of social injustice in journalistic practice. Dominick (1977) suggested that in the eyes
of media professionals, the relevance of millions of people who live in two underrepresented

U.S. states is equivalent to that of an actress, based on the similar gross air time they each
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received during the same time period. Plus, if the bias-strengthening tendency from the 1980s
to the 2000s described by Jones (2008) has worsened, the level of associated injustice will
surely bring more social issues. The negative effects brought by geographical bias can backfire
at journalists, too, as media find it difficult to earn the trust of audiences who live in less
developed rural areas (Usher, 2019). However, all these studies were focused only on the 50
states and Washington D.C. As a side note, studies in international coverage examine the
factors that predict more intense coverage of disasters, which includes geographic proximity,
cultural affinity, number of fatalities, GDP, among others (see Adams, 1986; Singer et al., 1991).
Even though researchers have investigated the geographical bias in journalism within
and outside of the 50 U.S. states and D.C., there are still some regions that are left unnoticed in
the studies we have mentioned above: the U.S. territories. Missing from this research is an
examination of the ways journalists and news organizations prioritize places to be covered,
both as a function of their routines as well as external forces outside their control. In this study,
we argue that by focusing on local journalism in Puerto Rico, we will fill the gap in the
knowledge about the geographical bias in regional disaster journalism. Moreover, we move
from coverage at the state level to a much more localized level — municipalities — to provide a
more nuanced examination that is applicable to disaster reporting. Although the studies
reviewed before focused on a different scale, we argue that the relationship between place —
either state or municipality — and news attention — either in national or local media — should
be similar. The editorial decision making process that leads to determining the newsworthiness

of places should be the same regardless of scale.
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Another way of examining geographical bias is to investigate source use patterns.
McShane (1995) analyzed two American business magazines and found out that while American
sources that were in the Mid-Atlantic region were getting over-represented, the ones in the
Midwestern and Southwestern regions were under-represented. Similarly, a study of the
coverage of the spotted owl controversy in the Pacific Northwest of the United States showed
that physical distance and economic connections were both significant predictors of the
number and length of stories and number of sources (Bendix & Liebler, 1999).

Finally, and most relevant to the Puerto Rican case, a recent study by Takahashi et al.
(2020) examined journalistic routines, including reporting about Hurricane Maria from
impacted places, but did not focus on news content. The study revealed via in-depth interviews
with Puerto Rican reporters, producers, and editors, that before Hurricane Maria, reporters
were sent to cover places where they had family members and/or friends, or that they were
familiar with. After the landfall, a similar strategy was followed, but in addition, access to
locations — many places were inaccessible due to blocked or destroyed roads — and extreme
damage became additional determinants. In addition, due to the centralization of newspapers
and other news outlets in San Juan, coupled with the makeshift emergency operation center
established by the Governor in the convention center in San Juan, most reporters stayed in the
capital to have easy and quick access to government officials (Nieves et al., 2019; Takahashi et
al., 2020). These results and the results of the studies described above suggest that San Juan
would receive a disproportionate amount of coverage.

Frames and topics in disaster reporting
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Another important area of research of disaster reporting deals with frames and topics of
the coverage. Thorson (2012) reviewed the literature on frames in disaster reporting and
identified seven prevalent ones: economics, blame, conflict, prediction, devastation,
helplessness, and solidarity. These frames can have positive or negative connotations and can
become more or less prevalent depending on the stage of the crisis (pre, during, and post
disaster). Similarly, Houston et al. (2012, p.619) examined disaster coverage in the United
States over a 10-year period and reported that

“...media coverage tended to focus on the current impact of disasters on humans, the

built environment, and the natural environment (i.e., who was hurt or killed and what

was destroyed); that disaster economics was an important topic; that disaster media
coverage generally focused on the state and region related to the event; and that
disaster news was largely about what was happening now.”

In this study we examined the focus on the topics of economic impact, infrastructure
impact, and governmental response (see Houston et al., 2012). The latter has not been
highlighted much in this past research, but its prevalence during preliminary coding in the
present study warranted its inclusion.

Source dependency

Journalists rely heavily on sources to gather raw materials for their news production
processes, following a journalistic paradigm which is similar to scientific activities in the ways of
gathering data (Herman & Chomsky, 1988). Journalists’ dependency on government sources is
repeatedly observed in various studies (Hallin et al., 1993; Watts & Maddison, 2014). Research

examining disaster coverage and emergencies also highlights the reliance on official sources,
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mainly governmental sources (Hornig et al., 1991; Walters & Hornig, 1993; Nucci et al., 2009).
In fact, the dependence on government sources is increased in crisis situations such as terrorist
attacks (Li & Izard, 2003) and food safety crisis (Powell & Self, 2003). This comes as no surprise
since government agencies coordinate evacuation, rescue, shelters, and rebuilding efforts.
However, this reliance on official sources may decrease in certain crisis scenes such as
airplane hijackings (Atwater & Green, 1988) and disasters triggered by natural hazards (Walters
& Hornig, 1993). Walters and Hornig (1993) suggested that there is an alternative sourcing
pattern in news contents about irregular events: most sources are victims and/or witnesses,
who are typically ordinary citizens. A possible explanation is that different sources are
interviewed by journalists for different purposes. When reporting disasters triggered by natural
hazards, government officials are interviewed for various types of information such as general
comments, direct observations, discussion about resources and plans or predictions; while
victims and witnesses are usually quoted for their direct observations (Hornig et al., 1991). In a
study of news coverage of the September 11 terrorist attacks, government officials were the
main sources in stories with a political frame, while witnesses were considered the most
frequently quoted sources in human-interest and disaster stories (Li & Izard, 2003). Moreover,
compared to television coverage about the terrorist attacks, newspaper articles showed a
higher tendency to use human-interest frames instead of political frames (Li & Izard, 2003),
which led to a more evident difference between the usage of government and witness sources
in television coverage. In summary, the voices of victims, experts, and other sources such as
business representatives, celebrities, civil society groups are quoted less often but can become

prominent under certain circumstances. This pattern was recently confirmed once againin a
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survey conducted with editors-in-chief of main Spanish media outlets (Mayo-Cubero, 2020),
suggesting that media professionals who take care of newsroom routines are well informed of
this kind of source dependence on witnesses and victims when it comes to emergencies.

Journalists also turn to experts when there is a disaster to cover. In the September 11
coverage study, Li and lIzard (2003) found experts were the third most-quoted category of
sources. As suggested by Berkowitz and Beach (1993), media outlets tend to choose the most
trusted individuals to discuss risky topics such as conflicts, and it is also better for their
credibility if they call on experts to reinforce their arguments. The result, according to Carlson
(2009), is that the status of being the experts is strengthened by the continued coverage,
creating a loop in which the voices of experts are highlighted while other sources get
downplayed.

Another routine news source in disasters triggered by natural hazards is the group of
first responders, which is shown in surveys conducted in California (Sood et al., 1987) and in
Spain (Mayo-Cubero, 2020). Sood et al. (1987) suggested that first responders such as police
officers and firefighters are mostly preferred by journalists when there is a disaster triggered by
natural hazards. Similarly, Mayo-Cubero (2020) found that the group of police, civil guard, fire
department, UME (Military Emergencies Unit in Spain) and Red Cross are both most adopted
and most trusted by news professionals in scenarios of crises, disasters, and emergencies. Sood
et al. (1987) argued the reason for this pattern of dependence is that a) these individuals are
local sources and b) they are closer to the emergency scenes and thus considered having more
to say about the events, especially the information about who responded and what actions

have been taken.
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Theoretical considerations

This study examines news coverage of Hurricane Maria in three Puerto Rican
newspapers. Based on the discussion above, the specific content variable of interest is place, or
the geographic focus of the stories, operationalized as one of 78 municipalities in Puerto Rico
(more details in the method section). Based on the preceding discussion, we propose the
following research question:

RQ1: What was the geographic focus in newspaper coverage of Hurricane Maria in
Puerto Rico?

To examine this content we use the hierarchy of influences model (Shoemaker & Reese,
2013; Reese & Shoemaker, 2016). The model suggests that news content is influenced by
individual characteristics of reporters, journalistic routines, organizational factors, social
institutions, and social systems. The model presents concentric circles where the inner level
(individual) is the least influential on content, and the outer level (social systems) is the most
influential. Disaster coverage research has applied the model in various different contexts (e.g.,
Grassau et al., 2021; Kwanda & Lin, 2020). Although the model has been criticized and
reconceptualized to better fit 21st century journalism with a more central focus on
organizations (Ferrucci & Khun, 2022), the model still allows for an appropriate analytical tool
to examine news content.

First, we examine the relationship between geographic focus and source use, which is
conceptualized at the routines level of the hierarchy (Carpenter, 2008). Journalists follow
routines in news production, including finding story ideas, pitching stories to editors, contacting

trusted sources, among others. Disaster reporting research has examined sources in disasters
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as described above (e.g., Hornig et al., 1991) but has not recently examined changes in source
use patterns and more importantly, on how such use of sources related to localities struck by
disaster.

RQ2: What is the relationship between geographic focus in the coverage and source

use?

Second, we examine the role of organizational factors, in this case, tested by comparing
three newspapers. The newspapers (described in the method section) have different editorial
lines, target audiences, and resources that could influence the type of content produced.
Therefore, we ask:

RQ3: What are the differences and/or similarities in the coverage (place, source use, and

topic) between the three newspapers analyzed?

Third, the hierarchy of influences establishes that the social system level is the most
influential on content than the inner levels, particularly the individual level. Reese and
Shoemaker (2016) refer to this level regarding theories of society and power as they apply to
media. Most studies examining the social system level compare news content across countries
or media systems (Reese and Shoemaker, 2016). In this respect, we recognize the unique
context of Puerto Rican journalism and news media system, one that is embedded in a less
individualistic culture than mainstream U.S. culture (Takahashi et al., 2020), but at the same
time responds to colonialist ideologists (Subervi-Vélez et al., 2020). In the context of disaster
reporting, other system level variables might be adequate to include, effectively expanding and
reconceptualizing the social system level of the hierarchy. In this study, we argue that structural

conditions of a place and its populations could be significant factors determining news coverage
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of localities. For instance, the level of damage because of a hurricane should prompt journalists
and news organizations to cover those places more intensely than places with little damage.
The Hierarchy of influences, both in its original form (Shoemaker & Reese, 2013) and a
reconceptualized form (Ferrucci & Khun, 2022), do not allow for the inclusion of disruptive
forces to social institutions or social systems. The present study incorporates such a
perspective.

Similarly, urban and highly populated areas should receive more coverage than sparsely
populated areas. On the other hand, access to certain places due to infrastructure collapse
(e.g., inaccessible roads) that prevent journalists from reaching those severely damaged
locations could complicate the relationships mentioned above. Therefore, we ask:

RQ4: What is the relationship between geographic focus in the coverage and structural

factors?

Finally, we examine the relationship between place and topics covered.

Case study: Hurricane Maria

Hurricane Maria made landfall in Puerto Rico on September 20", 2017, wreaking havoc
across the island. Despite what was implied by the federal authority, human life losses due to
the disaster were estimated to be at least one thousand (Kishore et al., 2018; Santos-Lozada &
Howard, 2018), with a final estimated count being about 3,000 deaths (Santos-Burgoa et al.,
2018). Among the survivors, more than 40% of the ones that participated in a survey suffered
from negative mental effects such as PTSD (Scaramutti et al., 2019). The electric grid of Puerto
Rico, especially the transmission and distribution infrastructure, was also devastated by Maria,

causing a power outage across the whole island that lasted for more than ten months in certain
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areas (Kwasinski et al., 2019). The economic losses due to the hurricane were estimated to be
S95 billion, worsening the economic hardship of the island as it just went bankrupt earlier that
year (Rawlins, 2018). Some residents had left the island to evade the worsened situation after
the hurricane, and nearly 160,000 of them relocated to the mainland United States, suggesting
one of the most significant migrations of Puerto Ricans in recent history (Hinojosa & Meléndez,
2018).

Apart from the negative influences mentioned above, Hurricane Maria also affected
local journalistic practices. It was found that despite the existing preparation plans for
hurricanes, the devastating power of the hurricane forced local journalists to improvise during
the power outage, which resulted in communication loss and even access to supplies (Nieves-
Pizarro et al., 2019). A probable explanation offered by Takahashi et al. (2020) was that the
plans, however good they were, could hardly be executed because the decision-making chain

was broken without electricity and digital communication channels.

{Houston-etak 2012 Sturges,1994)-In-the-context-of-this study, we examined first the pre-

crisis stage (see Coombs, 2014), which started with the earliest coverage on Hurricane Maria,

particularly two days before landfall, and it ended with landfall in Puerto Rico on the morning of

September 20, 2017.
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process-can-startany-time-afterthe-disastrous-event—Next, we examined the crisis stage, which

started when the pre-crisis stage ended on the morning of September 20%™. Since the event was
catastrophic, with electricity not being restored in much of the island for months (Rosario-
Albert & Takahashi, 2021), and the recovery was ongoing, the crisis stage had not concluded on
October 15%, 2017, which was the last day data were collected for this study.

The post-crisis stage begins at the end of a crisis (i.e., it is not relevant to stakeholders
anymore) and is characterized by preparedness actions for similar natural hazards or other

events in the future (Coombs, 2014). This last stage of the crisis is excluded from this study.

METHODS

Data Sources and Sampling

Puerto Rican newspapers. We selected the three main ratienal newspapers to provide
a comprehensive analysis of print coverage. The three newspapers reach all Puerto Ricans and
have the highest circulation. We acquired the PDF versions of the print edition of each
newspaper to construct the dataset. E/ Nuevo Dia is the most influential and widely read
newspaper in Puerto Rico (Colén Zayas, 2017), followed by El Vocero, the first free daily
newspaper on the island (Bullock et al., 2016). While E/ Nuevo Dia is considered mainstream
and considered the newspaper of record, El Vocero is known for being sensationalist and

serving a working-class audience group (Bullock et al., 2016). Metro is published by Metro
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International, an international media company based in Luxembourg, and has become the third
free newspaper on the island (Colén Zayas, 2017).

Time period of analysis. Newspaper articles were collected from September 15, 2017,
to October 15™, 2017. The start date was five days before the landfall of Hurricane Maria,
which allowed for an examination of how newspapers covered Hurricane Maria considering
Hurricane Irma a few days earlier. Because some newspapers stopped publication for days after
Maria’s landfall due to resource shortages, energy outages, and worsened working conditions,
the one-month period was set a priori, to include enough post-disaster articles in the dataset.

Construction of dataset. News articles were manually collected from the newspapers
with the keywords “huracan” (hurricane) and “Maria,” with articles that only discussed
Hurricane Irma or people named Maria being excluded. Only news articles were included,
therefore op-eds, editorials, and other forms of articles were excluded. Special editions were
also excluded since their focus was usually on a different topic and the hurricane was used as a
mere background. For the same reason, certain articles in sports, entertainment, and other
sections were excluded if they only mentioned Hurricane Maria as a secondary topic or as
reference (e.g., “this is the first match this team has played after Hurricane Maria”) without
discussing more disaster-related issues such as destruction, personal loss, mental support, or
humanitarian efforts.

Each article’s headline was included in a spreadsheet, along with the newspaper it was
published in, publication date, the name(s) of the reporter(s), and the page number(s). A total

of 1,339 articles were included from the three newspapers.
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Sample size. Due to the higher volume of coverage after landfall than the days prior, we
divided the dataset into two parts based on the pre-crisis and crisis stages (Coombs, 2014) and
analyzed them individually. The first part of the dataset contains all the coverage from
September 15 to 20™, and the second part is the rest of the collected articles, from September
215t to October 15™. As the first subset is rather limited compared to the second one, we
analyzed all the 71 articles in it; for the second subset, we calculated the sample size for each

newspaper individually using the simplified formula by Yamane (1967):

N
T 1+Ne?’

N is the population size; n is the sample size of each newspaper; e is the precision level
(.05).

Based on the calculation, 608 articles were randomly selected out of the total of 1,268
as the post-landfall subset, making the final sample size 679 articles.
Variables

Two Spanish-speaking coders coded half of the final sample each after multiple rounds
of practice tests. Intercoder reliability was calculated during practice and with the final full
sample. Coders did not know which articles were included in the intercoder test. A total of 50
articles were coded by both coders and only variables with a Krippendorf’s alpha above .65
were retained for analysis. The threshold was decided based on the novelty of some of the
variables. We discuss the limitations in the discussion section. Reliability scores are included
next to the description of each variable used in the analysis.

Geographic focus. Each article was coded for the simple mention of one of the 78

municipalities of Puerto Rico. We decided to focus on the figure of municipalities because they
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represent both an easy element to identify and distinguish one location from another, while
also acknowledging the importance of different regions receiving different foci of topic of
stories (Usher, 2019). Each of the 78 municipalities of Puerto Rico has its own local government
and sense of identity. The name of a municipality was only coded if the name was explicitly
mentioned. This included the headline, body of the article, and caption of images if present. An
article could have multiple municipalities coded for. In addition to each individual municipality
coded for, we created an index based on the total number of municipalities mentioned in any
given article. All but two municipalities (Florida and Vega Baja) achieved an a of no less than
0.65 with most having an a=1.
Sources. The concept source refers to either people who are asked by journalists to provide
information or organizations that feed news material to media and their journalists (Berkowitz,
2009). A source is operationalized as a person, organization, or document mentioned in a story
and linked by attribution verbs such as “said,” “noted,” “feels,” “thinks,” “charged,” etc. A
frequent term of attribution in a news story is also the expression “according to” (e.g., “The
ordinance has no chance,” according to Mayor Smith). Sources used in each story were coded
by the number of each source present. For example, if a mayor and a legislator were coded in a
story, government sources were coded as two. A source was only counted once no matter how
many times that source was cited or mentioned in a story (e.g., a mayor is quoted twice in the
same story). The following sources were used in the analysis (other sources had small
frequencies or low reliability):

Government officials (local/state/federal): Elected or appointed persons having tax

supported posts relevant for city, county, or regional government (e.g., mayors, officials
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working for municipal agencies). This also included local school officials at primary and
secondary education levels. This includes spokespersons for government officials. Also
includes elected or appointed persons having tax-supported posts relevant for state or
federal government (e.g., Governor of Puerto Rico, FEMA representative). Reliability
was 0=0.83.
Ordinary citizens: An average person who does not speak on behalf of an organization
related to the topic covered in the story. It is often a resident affected by the disaster.
Reliability was a=0.92.

Themes. Stories were coded for the presence of the following themes derived from previous

research (Houston et al., 2012). Multiple themes could be coded in each story.
Economic impact: Includes investments, compensations, cost of infrastructure collapse,
destruction or damage of buildings or homes, cost of disaster; business problems or
closings and any issue related to the cost to prevent or reconstruct after the disaster.
Reliability was a=0.71.
Infrastructure impact: Built environment impacts, hazard, damage, and safety. For
example, damaged roads, roofs blown away, houses torn down, antennas toppled, etc.
Reliability was a=0.7.
Political and/or governmental response: Response consists of the activities, policies, or
aid taken by government leaders in local, state, or federal agencies, immediately before,
during, or directly after an emergency that save lives, minimize property damage or

improve recovery; recovery includes the short-term activities that restore vital life-
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support systems to minimum operating standards and long-term activities that return

life to normal. Reliability was a=0.66.
Population size. Data for population size for each municipality were collected from the Center
for Puerto Rican Studies at CUNY’s ArcGIS service (CENTRO).
FEMA claims. No damage impact was available at the time of analysis; therefore FEMA claims
are used as a proxy for the impact of Hurricane Maria on infrastructure. Data were also
collected from CUNY’s database (CENTRO).
Data Analysis

Out of all 78 municipalities in Puerto Rico, we picked out the 12 most covered ones to
conduct the analysis of the means. The 12 municipalities got covered 734 times while all 78 got
covered 1,599 times in our dataset. For the geographic focus of the coverage, we generated a
heatmap for all Puerto Rican municipalities and then ran a linear regression. For the
comparison of source use and theme coverage, we ran independent samples t-tests to check
the differences between the means of articles covering certain municipalities and the ones not
covering them. For the comparison across the three newspapers, we ran ANOVAs to check if

there is any statistical difference, followed by post hoc analysis if needed.

RESULTS
Geographic differences
To answer RQ1, we generated a heat map based on the numbers of articles mentioning
each municipality. The original map did not represent the difference between municipalities

very well because the zones between the two radical ends (namely over-covered San Juan and
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under-covered municipalities like Coamo and Hormigueros) were made more red-yellowish due
to the fact San Juan being the only dark green region. A second heat map based on the natural
logarithm of the article sums was then generated to replace the original one. The difference
between municipalities in the coverage was thus better visualized (Figure 1). The trajectory of
Hurricane Maria on September 20, 2017, was then added onto this map using the pre- and
post-Hurricane Maria GIS resource from Centro CUNY. While San Juan was not very far away
from the trajectory of the landfall, the map shows that Ponce and Mayagliez gained much
coverage despite being slightly further from the main trajectory.

Figure 1. Heat map of coverage by municipality
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RQ2 inquired about the use of sources by municipality. When mentioning more populated
municipalities, the newspapers tended to quote more government officials in an article
compared to when covering less populated ones (see Table 1). Regarding ordinary citizens, the
only places where there was a statistical difference are Aguadilla (p<0.1) and Toa Baja (p<0.05),
with the former having fewer ordinary citizens quoted, and the latter having more ordinary

citizens quoted when these municipalities were mentioned.

22



RUNNING HEAD: PLACE IN DISASTER COVERAGE

Table 1. Government sources when mentioning the 12 most covered municipalities

Municipality When  source When source was Significance (p
was quoted not quoted value)
SanJuan 1.32 1.07 p=0.073
Aguadilla 1.67 1.09 p=0.060
Arecibo 1.84 1.06 p<0.01
Bayamodn 1.74 1.05 p<0.05
Caguas 0.92 1.14 p=0.296
Carolina 1.32 1.11 p=0.316
Guaynabo 1.83 1.08 p<0.05
Mayagliez 1.66 1.08 p<0.05
Ponce 1.85 1.06 p<0.01
Toa Baja 1.51 1.10 p=0.136
Utuado 1.86 1.08 p<0.05
Vieques 2.03 1.08 p<0.05

Differences across newspapers

Regarding RQ3, the mean difference between the number of government officials

quoted by El Nuevo Dia (1.37 per article) and Metro (0.87 per article) is statistically significant.

El Vocero (1.08 per article) did not significantly differ in its use of government sources from

either of the two other newspapers (p>0.05). Similarly, the mean difference between the
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numbers of ordinary citizens quoted by El Nuevo Dia (0.70 per article) and Metro (0.33 per
article) is statistically significant. So is the difference between E/ Nuevo Dia (0.70 per article) and
El Vocero (0.22 per article). However, the difference between Metro and El Vocero is not
statistically significant.

Regarding the number of places mentioned in the coverage, the difference between E/
Nuevo Dia (2.76 municipalities per article) and Metro (1.67 per article) is statistically significant.
No significant differences were reported between El Nuevo Dia and El Vocero or between E/
Vocero and Metro. In addition, we compared the coverage of the twelve most cited
municipalities across the three newspapers (using ANOVA) and found that the only significant
difference was in the tendency of covering San Juan. Metro covered San Juan less often than E/
Nuevo Dia and El Vocero.

Regarding the themes of coverage, the analysis did not show any difference in the
coverage of economic impact or political or governmental response. However, when it comes
to the probability of covering the theme of infrastructure impact, E/ Nuevo Dia (0.52), Metro
(0.21), and El Vocero (0.41) were different from each other. Metro was the most different
(p<0.001 in both comparisons with the other two outlets, while the p-value of the difference
between E/ Nuevo Dia and El Vocero is 0.033) as reported in a post hoc analysis.

Geographic focus and population and FEMA claims

To answer RQ4, we ran a linear regression using the population data in 2017 as the
predictor of the number of articles each municipality received. The R? of the model is 0.755
(p<0.001). We also ran a linear regression using the Cumulative Individual Assistance applicant

(data acquired from CENTRO) as the predictor of the number of articles each municipality
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received. The R? of the model is 0.770 (p<0.001). A post hoc analysis for the correlation showed
that the Pearson correlation of the two predictors is 0.997 (p<0.001).
DISCUSSION

This study examined the geographic focus of newspaper coverage of Hurricane Maria in
Puerto Rico. Applying the hierarchy of influences model (Shoemaker & Reese, 2013), we
analyzed the influence of routines (source use), organizations (comparison of three
newspapers), and social systems (structural variables, population, and FEMA claims) on the
mention of municipalities in the coverage before and after the hurricane.

The urban areas of Puerto Rico received more coverage than the rest of municipalities,
as expected. This is consistent with past research that reported a bias toward big, populated
cities and economic and political centers (Dominick, 1977; Whitney et al., 1989), and consistent
with previous research describing the “eclipse” effect (Whitney et al., 1989). In this study we
show that a similar bias occurs at the local level, in this case, at the level of municipalities. Such
bias could communicate to audiences which places are more important or require more
attention and assistance. Such coverage could also marginalize and disempower places — this
includes ecosystems and non-human species — and people that might require assistance.
Nevertheless, the regression analysis shows a strong relationship between the number of
articles mentioning a municipality and the FEMA claims for such municipality. It appears that
newspapers did focus overall on places where more cases of damage were claimed, which is a
positive aspect of the coverage. This was the case despite disruptions of news routines and the
overall ineffectiveness of news organizations’ emergency plans (Takahashi et al., 2020).

Additional research could explore how other impact related factors such as the number of
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fatalities or destruction of ecosystems are also related to the coverage of places to provide a
more comprehensive analysis of how disruptions of systems affect coverage of place or other
aspects of news content.

The results of this study show that there were some differences between how the three
newspapers used sources and the number of places they covered. E/ Nuevo Dia used more
ordinary citizens in their coverage and more official sources than Metro and El Vocero. El Nuevo
Dia also covered more places than Metro. The results appear to reflect the organizational
resources of E/ Nuevo Dia, which, with a bigger newsroom than its competitors, allowed
reporters to cover more areas and spend more time in the field working on the stories.

Regarding geographic focus, Metro was less diverse in its coverage and focused less on
San Juan compared to the other two newspapers. This was expected considering the business
model of Metro — as part of an international media group, it follows a similar standard practice
used around the world that relies solely on advertising revenue — and its smaller newsroom.
On the other hand, El Nuevo Dia and El Vocero are well established newspapers in Puerto Rico
with a long history covering disasters.

More governmental sources were quoted when the number of places referenced was
higher, which is not unusual in disaster coverage (e.g., Horning et al, 1991). This probably also
reflects stories that were more comprehensive and in-depth, as well as the unique
circumstances in Puerto Rico that led to a heavy centralization of news operations in the Puerto
Rico Convention Center that made access to government sources (Nieves et al., 2019;
Takahashi et al., 2020). The results did not show significant differences in the use of ordinary

citizens as sources. It could be expected to see more ordinary citizen sources in areas that are
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more populated or that were more severely impacted, but that was not the case. Further
research could examine other contexts to determine if a pattern of source use could be found.

The results slightly diverge from prior research examining the themes of the coverage.
(see Houston et al., 2012). While more than a third of stories examined infrastructure impact
(39.3%), and 14.4% of stories referred to economic impact, a large majority of stories covered
governmental responses across all newspapers (62.9%). Economic impact and governmental
response were similar across newspapers, but infrastructure impact was most prominent in E/
Nuevo Dia. The focus on governmental responses could be attributed to delays and mishaps in
the responses by state and federal governments, although more research in this area is needed
to confirm this argument.

Differences in newsroom resources likely explain many of the differences across
newspapers discussed above, but these differences could also be explained based on the
limitations that journalists experienced accessing places, as well as the aftermath of the
disaster that forced them to cope with material and personal loss (Takahashi et al., 2020).

Consistent with the hierarchy of influences model, the social system — in this study
represented by population and impact of the hurricane — was strongly associated with the
amount of coverage by municipality. Previous research using the model operationalized social
systems as culture, media systems, or countries. This study adds to the model an alternative
interpretation, one in which social systems are heavily disrupted (i.e., infrastructure collapse).
The inclusion of other forms of disruptions, such as layoffs, technological changes, legal

changes (e.g., enactment of stringent libel laws), among others, could also be taken into
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consideration within an influences model that centers around news organizations (see Ferrucci
& Khun, 2022.)

The study has some limitations. Some sources such as first responders, businesses, and
celebrities were not included due to low reliability coefficients or low frequencies. Additionally,
the coding of mentions of municipalities was appropriate to reach acceptable reliability, but this
prevented us from coding for the most relevant place covered in the story. For example, a story
mainly about Yabucoa, which is the municipality where Hurricane Maria first made landfall, that
mentioned in passing another municipality, was coded for both places with the same weight. A
more nuanced examination of place could be explored in future research. Finally, we examined
various structural factors and their relationship with newspaper coverage of specific
municipalities but only population was a strong significant predictor. Population size and FEMA
claims were very strongly correlated, which makes the inclusion of both variables redundant.
We decided to include both to demonstrate at least two factors that could be considered in
future studies. Also, FEMA data represent a post-disaster measure, and although we argue that
those claims reflect not only population density but also the extent of infrastructure damage, it
might still not be the most precise measure of the impact of the hurricane. Unfortunately, no
data for damage was found during the time of this study.

Future research could explore other disasters where the impact is not as widespread as
the case of Hurricane Maria in Puerto Rico. This approach could differentiate the relationship
between impact and news coverage and population and news coverage. A more precise
measure of impact could differentiate between types of impacts such as human loss and

infrastructure loss (e.g., critical infrastructure or social infrastructure).
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CONCLUSION

This study responds to Usher’s (2019) call for a more central focus on place in journalism
studies. We applied the concept to the scholarship of natural hazard (and associated disaster)
reporting research because both physical and social places are considerably disrupted during
these events. The reporting from and about specific places can serve time-sensitive functions
such as providing residents with information about the accessibility to places or to relief
assistance. This study provides a first approximation to the study of place by conceptualizing it
at the level of a local municipality. Future studies could examine alternative conceptualizations
of place at different scales by using measures such as states, counties, zip codes, or urban vs.
rural, or the socio-economic characteristics of populations, such as political leaning or
racial/ethnic diversity. In addition, place could be expanded to incorporate social attributes and
concepts examined in sociological research, such as place attachment (physical and social) or
community attachment (e.g., Lewicka, 2011).

The results of the study could be useful to news organizations working on disaster
preparedness plans. Recognizing present limitations of coverage of disasters and places due to
accessibility to impacted places, or lack of resources, could allow those organizations to
develop plans that facilitate more comprehensive coverage. This could mean developing
additional collaborations with local news outlets, freelancers, and non-profit organizations.

Finally, theoretically, this study contributes to a reconceptualization of the social
systems level of the hierarchy of influences (Shoemaker & Reese, 2013) as applied to disaster
coverage. The focus on structural variables such as infrastructure damage presents a precise

way to test for the influence of disruptions in the social system in news coverage. We argue this
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approach could allow researchers to test the hierarchy of influences model at its most
influential level going past country-level comparisons or fuzzy conceptualizations of culture.
Future studies could continue to explore other ways in which the social systems level of the

hierarchy of influences could be operationalized in disaster coverage.
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