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Introduction: Climate change has significant impacts on society, including the

environment, economy, and human health. To e�ectively address this issue, it

is crucial for both research and news media coverage to align their e�orts and

present accurate and comprehensive information to the public. In this study,

we use a combination of text-mining and web-scrapping methods, as well as

topic-modeling techniques, to examine the similarities, discrepancies, and gaps

in the coverage of climate change in academic and general-interest publications

in Chile.

Methods: We analyzed 1,261 academic articles published in the Web of Science

and Scopus databases and 5,024 news articles from eight Chilean electronic

platforms, spanning the period from 2012 to 2022.

Results: The findings of our investigation highlight three key outcomes. Firstly,

the number of articles on climate change has increased substantially over the past

decade, reflecting a growing interest and urgency surrounding the issue. Secondly,

while both news media and academic research cover similar themes, such as

climate change indicators, climate change impacts, and mitigation and adaptation

strategies, the news media provides a wider variety of themes, including climate

change and society and climate politics, which are not as commonly explored

in academic research. Thirdly, academic research o�ers in-depth insights into

the ecological consequences of global warming on coastal ecosystems and their

inhabitants. In contrast, the news media tends to prioritize the tangible and direct

impacts, particularly on agriculture and urban health.

Discussion: By integrating academic and media sources into our study, we

shed light on their complementary nature, facilitating a more comprehensive

communication and understanding of climate change. This analysis serves to

bridge the communication gap that commonly, exists between scientific research

and newsmedia coverage. By incorporating rigorous analysis of scientific research

with the wider reach of the news media, we enable a more informed and engaged

public conversation on climate change.

KEYWORDS

climate change, academic research, news media, LDA topic modeling, text-mining,
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1. Introduction

Climate change is the most pervasive threat to the world’s natural, social, political,
and economic systems. Human activities have caused a rise in greenhouse gas
(GHG) concentrations in the atmosphere and caused the earth’s surface temperature
to rise, leading to many other changes around the world—in the atmosphere,
on land, and in the oceans (Wyser et al., 2020; Masson-Delmotte et al., 2021).
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Indicators of these changes include increases in global average
air and ocean temperature, rising global sea levels (Zemp et al.,
2019; Garcia-Soto et al., 2021; Oliver et al., 2021), amplification
of permafrost thawing and glacier retreat (Sommer et al., 2020;
Wilkenskjeld et al., 2022), reduction of snow and ice cover
(Shepherd et al., 2018), ocean acidification (Doney et al., 2020)
and stronger and more frequent extreme events such as heatwaves,
storms, droughts, wildfires, and flooding (Abram et al., 2021;
van der Wiel and Bintanja, 2021). These changes are projected
to continue throughout at least the rest of this century (Smale
et al., 2019; Cook et al., 2020; Kwiatkowski et al., 2020; Ortega
et al., 2021). Mitigation and adaptation are two complementary
strategies for addressing climate change (Abubakar and Dano,
2020; Diamond et al., 2020; Tosun, 2022). Mitigation focuses on
reducing emissions or enhancing GHG sinks, while adaptation
involves building resilience to the unavoidable impacts on people
and ecosystems. To be successful, these efforts require a deep
scientific understanding, as well as the active engagement of
the scientific community, civil society, and other stakeholders
(Wamsler, 2017; Tai and Robinson, 2018; Gonçalves et al., 2022).

News media and academic research have distinct roles in
communicating scientific findings on climate change (Corbett,
2015). News media rapidly disseminate scientific findings to a
broader audience, shaping public understanding and influencing
science-policy translation, practices, politics, public opinion,
and understanding of climate change. They select and frame
information to shape public awareness and perception, often
influenced by various factors such as political, economic, scientific,
ecological, or social events. Academic research provides a scientific
foundation, evidence-based insights, and focuses on rigorous
methodologies, data analysis, and the generation of scientific
knowledge related to climate change. Aligning news media and
academic research in their coverage is essential for effectively
addressing climate change. Consistent messaging and shared
thematic structures between media and academia build public
trust and understanding, enabling informed decision-making and
collective action. However, it’s important to acknowledge that
variations may exist between news media and academic research
coverage due to factors like economic development, political
influences, and differing focuses on the societal dimension of
climate change (Hase et al., 2021).

Over the past decade, media coverage of climate science
has grown in accuracy, though the extent and type of coverage
varies between countries and is often connected to political,
scientific, ecological, or social events (Shehata and Hopmann,
2012; Schmidt et al., 2013; Lopera and Moreno, 2014; Schäfer and
Schlichting, 2014; Stecula and Merkley, 2019; Hase et al., 2021;
Dubash et al., 2022). A growing body of experimental research
has explored how climate change has been represented in news
media (Dotson et al., 2012; Wozniak et al., 2015; Barkemeyer
et al., 2017; Bohr, 2020; Keller et al., 2020) as well as providing an
overview of the state of knowledge on the science of climate change
(Berrang-Ford et al., 2015; Pacifici et al., 2015; Rojas-Downing
et al., 2017; Cianconi et al., 2020; Fawzy et al., 2020; Olabi and
Abdelkareem, 2022; Talukder et al., 2022). As far as we know,
however, no previous research has investigated simultaneously
news media coverage and academia’s research agenda on climate

change globally or locally. Therefore, the primary goal of our study
is to evaluate, by means of text-mining, web-scraping methods,
and topic-modeling techniques, the extent of alignment between
news media and academic research in their coverage of climate
change topics in the context of Chile. By examining the content and
comparing the thematic focus of climate change discourse in both
sources, this study will contribute to understanding the similarities,
discrepancies, and gaps in the coverage of climate change in
Chile. Furthermore, the findings can inform future efforts to
improve the alignment and comprehensiveness of climate change
communication between news media and academia, ultimately
promoting public awareness and understanding of this critical
global issue (Leuzinger et al., 2019; Albagli and Iwama, 2022).

Chile is particularly interesting as study model due to a variety
of political, geographic, ecological, political, and social factors.
Despite contributing only 0.23% to global GHG emissions (Labarca
et al., 2023), Chile is highly vulnerable to climate change impacts.
Evidence of current and future effects of climate change on Chilean
territory has been mounting (Bozkurt et al., 2017; Araya-Osses
et al., 2020; Martínez-Retureta et al., 2021), which could have
detrimental consequences for citizens’ health and wellbeing by
impacting key sectors such as fisheries and aquaculture, forestry,
agriculture and livestock, mining, energy, and water resources.
Additionally, the Government of Chile chaired the 2019 United
Nations Climate Change Conference (COP25) in Spain (Navia,
2019) and has committed to reducing its GHG emissions by
30% compared to 2007 levels as part of its nationally determined
contributions. Previous studies have explored ideological bias in
media coverage of climate change in Chile (Dotson et al., 2012),
however there is a lack of research comparing academic research
with news media. Although this study focuses on climate change
in Chile, its results more broadly inform gaps in the coverage
of climate change between academic and media discourse and
emphasizes the importance of analyzing both sources to improve
public understanding of climate change issues.

2. Materials and methods

2.1. Academic articles

The ISI Web of Science WOS Core Collection (https://apps.
webofknowledge.com/) and Scopus (https://www.scopus.com/
home.uri) database were chosen for the collection of academic
articles. On January 18, 2023, we retrieved all publications
related to climate change in Chile using the following Boolean
search strategy: [(climat∗ chang∗ OR global chang∗ OR “climat∗

emergenc∗ OR “climat∗ crisis OR “global warming) AND Chile∗].
A comprehensive search strategy was employed to identify relevant
publications from 2012 to 2022, without any language restrictions
Following the search based on these criteria, a total of 1,758 articles
from Web of Science (WOS) and 1,730 articles from Scopus were
retrieved. The search results were downloaded in.xlsx format for
further analysis. To ensure data accuracy, a manual comparison
was conducted between the SCOPUS and WOS records, which
involved examining the title, primary author, source title, and
year of publication. All the articles obtained, including their titles
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and abstracts, were exclusively in English. Duplicate articles were
discarded. We next used the title and abstract- when available-
of each article to ensure we only included studies aimed at
understanding climate change in Chile either by Chilean or
international scientists. We include original articles and reviews,
but not conference proceedings or books/book chapters, in our
analysis. Articles without an abstract were also excluded. This
resulted in 1,261 articles used to build the academic corpus, which
comprises the following metadata for each document: database,
title, abstract, and publication year.

2.2. News media articles

Climate Change coverage from Chilean electronic news
platforms was also studied over the 10-year period from 2012 to
2022. This time period was determined by the availability of items
on the selected platforms. The sample included eight electronic
platforms: La Tercera, Meganoticias, CNN Chile, El Mostrador,
T13, CHV Noticias, El Desconcierto and Diario Financiero. The
platforms were chosen based on their national coverage, their
high circulation and accessibility without a subscription fee. The
approach to retrieve the articles was as follows. First, tags directly
related to climate change were identified: “climate change,” “global
warming,” “climatic crisis,” and “climatic emergency.” This strategy
allows for a systematization of sampling. For each article, the name
of the media, tag, headline, date, and URL of the source page
were retrieved using the Rvest (Wickham, 2016) and RSelenium
(Harrison and Harrison, 2022) R-packages. The URLs were then
used to extract the articles’ full text (body). Those articles that
were not retrievable using this method due to forbidden access or
any other restrictions in the source page were discarded from the
collection. A total of 6,056 news articles were retrieved between
January 06 and 15, 2023. Because a news itemmay include different
tags, we removed duplicate articles for each of the platforms.
Articles in which the date could not be retrieved were also
discarded. After this filtering process, we obtained 5024 articles,
which were used to build the news media corpus (Table 1).

2.3. Preprocessing

The corpora were preprocessed as follows: performing
tokenization into unigrams (one word) using the “tidytext”
R-package (Silge and Robinson, 2016), normalizing text into
lowercase and removing punctuation, symbols, numbers, and
HTML tags. English and Spanish lists of stop words were applied
to the academic (Puurula, 2013) and news media (a proposed list
of Spanish stop-words was used; Díaz, 2016) corpus, respectively.
Additional terms (e.g., academic corpus: “mission”, “b.v”, “rights”,
“reserved”; news media corpus: “tags”, “u-uppercase”, “video”,
“cnn”, “iphone”) were added to the list of stop words as frequent
words present across many documents that are expected not to
be related to any topic and whose presence might hinder the
interpretation of the results. Also, plural words were converted to
singular (e.g., academic corpus: “glaciers” to “glacier”, “southern”
to “south”; news media corpus: “gases” to “gas”, “emissions” to

“emission”). To preprocess the corpora, we used the “quanteda”
R-package (Benoit et al., 2018).

2.4. Publication trends

The Mann-Kendall trend test was used to detect an increase,
decrease or no difference in the number of articles published for
both academic and news media corpora. Mann-Kendall test is a
distribution-free test that can be used to identify monotonic trends
for as few as four samples (Mann, 1945; Kendall, 1975). This is
relevant for our purposes, given the results of our study were
limited by a small sample size (n = 10). In brief, we tested the null
hypothesis if the data are identically distributed (i.e., non-trend).
The alternative hypothesis was that the data follow a monotonic
trend. This monotonic trend could be positive or negative. We
fitted the Mann-Kendall model using the “Kendall” R-package
(McLeod and McLeod, 2015).

2.5. LDA topic modeling

Latent Dirichlet Allocation (LDA), a probabilistic topic-
modeling technique, was used to identify the most common
topics and themes in both corpora. Briefly, topic modeling
is an unsupervised machine learning technique which can
identify co-occurring terms and patterns from collections of text
documents (Kherwa and Bansal, 2019). Latent LDA is a well-
suited unsupervised algorithm for general topic modeling tasks,
particularly when dealing with long documents, which is the case
with analyzing academic or news media articles (Anupriya and
Karpagavalli, 2015; Goyal and Kashyap, 2022). LDA is a three-level
hierarchical Bayesian model that employs three basic elements,
namely the corpus which is constituted from a set of documents
that is composed from a group of words (Blei et al., 2003; Blei,
2012). LDA can infer probabilistic word clusters, called topics,
based on patterns of (co) occurrence of words in the documents
that are analyzed. LDA models each document as a mixture of
topics and the model generates automatic summaries of topics in
terms of a discrete probability distribution over words for each
topic, and further infers per-document discrete distributions over
topic. LDA output can be used logically to classify the documents
according to the topic it belongs to.

Before performing the LDA, the number of topics needs
to be estimated. In this study, we used two metrics from
the R-package “ldatuning” (Nikita, 2016): CaoJuan2009 and
Deveaud2014.Whereas measure CaoJuan2009 has to beminimized
(Cao et al., 2009), Deveaud2014 has to be maximized (Deveaud
et al., 2014). Bothmetrics showed a plateau in the curves at 9 and 13
topics (k) for both academic and news media corpora, respectively
(Figure 1). For each corpus, we fitted the LDA model using the
“topicmodels” R-package (Grün and Hornik, 2011). The collapsed
Gibbs sampling method was used to estimate the LDA parameters
with 1,000 iterations for k = 13 and k = 9 topics for academic and
news media corpora, respectively). Once generated, we assigned a
label that adds an interpretable meaning to each of the inferred
topics. It is important to note that the news media corpus was
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TABLE 1 Information of electronic platform and news media articles retrieved.

News media Tag Articles Individual articles Date retrieval Time span Site

La Tercera Climate change 879 1,031 2023-01-16 2012–2022 latercera.cl

Global warming 316

Climatic crisis 50

Climatic emergency 17

Meganoticias Climate change 276 295 2023-01-23 2019–2022 meganoticias.cl

Global warming 118

CNN Chile Climate change 500

Global warming 102 602 2023-01-23 2012–2022 cnnchile.com

Climatic crisis 71

Climatic emergency 44

El Mostrador Climate change 1,417 1,439 2023-01-25 2012–2022 elmostrador.cl

Global warming 228

Climatic crisis 84

Climatic emergency 27

T13 Climate change 719 865 2023-01-23 2015–2022 t13.cl

Global warming 266

Climatic crisis 118

chv noticias Climate change 227 273 2023-01-24 2016–2022 chvnoticias.cl

Global warming 51

Climatic emergency 27

El Desconcierto Climate change 344 344 2023-01-06 2013–2022 eldesconcierto.cl

Diario Financiero Climate change 175 175 2023-01-23 2022 df.cl

Total 5,024

analyzed in its original language (i.e., Spanish), but the results (i.e.,
topics and themes) are presented in English.

Lastly, we used a variation of Vu et al. (2019) and Keller
et al. (2020) procedures to sort the topics into five overarching
themes: climate change indicators (e.g., warming, temperature,
glaciers, sea-level, oceans, coastal, weather, wildfires, drought, etc.);
climate change impacts (e.g., water, food, agriculture, livestock,
biodiversity, ecosystems, financial etc.); climate change and society
(e.g., health, wellbeing, pollution, education, humanity, population,
etc.); climate politics (e.g., government, law, policy, regulation,
U.N., COP, agreement, etc.); and addressing climate change (e.g.,
adaptation, mitigation, action, renewable, GHG, emissions, fuel,
management, etc.). Figure 2 summarizes the steps of data retrieval,
corpus creation and content analysis.

2.6. Visualizations

Data visualizations were performed using R (R Core Team,
2022) in conjunction with the software package ggplot2 (Wickham
et al., 2016) and dplyr (Wickham et al., 2022).

3. Results

3.1. Publications trends over
2012–2022 period

National and international authors published 1,261 research
academic articles related to climate change in Chile during the
2012–2022 period. More than half of these articles, approximately
66.0%, were published from 2019 onwards. In terms of news
media, we retrieved 5,024 articles over the period 2012–2022.
Of these articles, 76.6% were published in the past 4 years.
Figure 3 shows trends in the number of articles for both the
academic and news media corpus. Note that the scales of
the y-axis are different between corpora. Mann-Kendall trend
analysis showed a significant and upward trend for the number
of academic articles (τ = 1, p < 0.01, Figure 3A) and news
media articles (τ = 0.85, p = <0.05, Figure 3B) articles.
The number of articles published per year follows a similar
trend in both corpora, however, news media articles showed
a sharp increase in 2019. After these peaks, the number of
published media articles decreased before an additional increase
was observed.
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FIGURE 1

Suggested number of topics in the (A) academic and (B) news media corpora using the CaoJuan2009 and Deveaud2014 metrics.

3.2. LDA topic modeling

The output of the LDA for the academic and news media
corpora are displayed in Table 2. Topics were labeled based on the
top 15 keywords with the largest probabilities in topics vectors
(Figures 4, 5) and content in most relevant articles. In the academic
corpus, the nine topics extracted were categorized into three
overarching themes: “climate change indicators” (Topic A 2, A3
and A 4), “climate change impacts” (Topics A 7, A 8, and A 9),
and “addressing climate change” (Topics A 1, A 5, and A 6). No
topics in the academic corpus were classified as “climate change
and society” or “climate politics”. The 13 topics extracted from
news media corpus were classified in five themes: “climate change
indicators” (Topic NM 1, NM 4, NM 7, and NM 9), “climate
change impacts” (Topic NM 8 and NM 12), “addressing climate
change” (Topics NM 5 and NM 13), “climate change and society”
(Topics NM 2 and NM 11), and “climate politics” (Topics NM 6
and NM 10).

4. Discussion

This study evaluates the extent of alignment between news
media and academic research in their coverage of climate change
topics in Chile between 2012 and 2022. By comparing two corpora
consisting of 1,261 news articles and 5,024 academic articles, this
research sheds light on the similarities, discrepancies, and gaps in
the coverage of climate change in Chilean academic and general-
interest publications. Our analysis revealed three key findings.
Firstly, the number of articles on climate change has increased
substantially over the past decade, reflecting a growing interest and

urgency surrounding the issue. Secondly, while both news media
and academic research cover similar themes, such as climate change
indicators, climate change impacts and mitigation and adaptation
strategies, the news media provides a wider variety of themes,
including climate change and society and climate politics, which are
not as commonly explored in academic research. Thirdly, academic
literature offers in-depth insights into the ecological consequences
of global warming on coastal ecosystems and their inhabitants.
In contrast, press media tends to prioritize the tangible and
direct impacts, particularly on agriculture and urban health. These
disparities not only underscore the differing emphases between
news media and academic coverage but also illustrate how news
media predominantly focuses on the immediate and visible impacts
of climate change events.

4.1. Publications trends over 2012–2022
period

Our study explores the coverage of climate change in Chile
by news media and research academia during the 2012–2022
period. We found a significant increase in the number of academic
and news media articles published on climate change in Chile
over the past decade, indicating growing interest and urgency
surrounding the issue (Figure 3). The rise in Chilean literature
suggests an increased interest by the scientific community in
understanding climate change in Chile, which is crucial for
understanding global environmental changes and their impacts on
natural, social, political, and economic systems. Our findings are
consistent with previous studies that have mapped the evolution
of climate change science worldwide (Klingelhöfer et al., 2020;
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FIGURE 2

Data collection and analysis framework.

Nalau and Verrall, 2021; Reisch et al., 2021; Rocque et al., 2021).
The media coverage of climate change in Chile also increased
significantly since 2012, reaching a peak during 2019 before
decreasing sharply in 2020 and increasing again thereafter. In
2019, the peak coincided with the climate summit (COP 25) held
by Chile, generating great interest among civil society, scientists,
and the private sector to share their plans for mitigating and
adapting to climate change (Hjerpe and Linnér, 2010). This event
occurred at the same time as the #FridaysForFuture campaign,
which mobilized an unprecedented number of youths worldwide
to join the climate movement, including Chile (Fisher, 2019). The
campaign was instrumental not only for its potential impact on
policy but also for raising public awareness about climate change
and promoting action to address it. However, the media landscape
experienced a notable shift in priorities due to the global COVID-19
pandemic. The pandemic brought about unprecedented challenges
and uncertainties, leading to changes in media coverage patterns
and public attention. News media had to allocate significant
resources to reporting on the pandemic, including public health
information, policy responses, and updates on the spread of the
virus (Krawczyk et al., 2021; Mach et al., 2021). This shift in media

priorities affected the extent and prominence of climate change
coverage. Consequently, the media coverage of climate change in
Chile experienced a temporary decline in 2020. However, as the
world gradually adapted to the ongoing pandemic, news media
resumed their coverage of climate change, and the topic regained
attention. Additionally, the upcoming international conferences,
such as COP 26 in England (2021) and COP 27 in Egypt (2022),
may have contributed to the increased media coverage observed
since 2021, as these events serve as key moments to discuss global
climate action.

4.2. LDA topic modeling

Using LDA topic analysis, we found that both academic
and news media articles covered three of the five evaluated
themes—“climate change indicators”, “climate change impacts”,
and “addressing climate change”—as shown in Table 2 and
Figures 4, 5. The themes “climate change and society” and “climate
politics” were covered by news media but has been relatively
underexplored in academic research.
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FIGURE 3

Annual trend of (A) academic and (B) news media articles published from 2012 to 2022.

TABLE 2 Themes, labels, and topics identified by LDA for academic (n = 9) and news media (n = 13) corpora.

Theme Academic corpus News media corpus

Topic ID Topic label Topic ID Topic label

Climate change
indicators

A 2 Precipitation patterns in the Andean
region

NM 1 Indicators and trends

A 3 Climate change scenarios NM 4 Melting ice and sea level rise

A 4 Extreme precipitations and droughts NM 7 Heat waves, fires, and floods

NM 9 Droughts and precipitation patterns

Climate change
impacts

A 7 Population response of coastal species NM 8 Agriculture and ecosystem services

A 8 Impacts of global warming on coastal
organisms

NM 12 Health impacts on urban populations

A 9 Environmental impact and risk
assessment

Addressing climate
change

A 1 Mitigation and adaption in the energy
sector

NM 5 Transition toward low carbon energy
systems

A 5 Forest carbon management NM 13 Adaptation efforts and mitigation
strategies

A 6 Agriculture and water management

Climate change and
society

NM 2 Society and sustainable development

NM 11 Climate action

Climate politics NM 3 International conferences and
commitments

NM 6 IPCC Reports

NM 10 Chilean climate change framework law
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FIGURE 4

Word-topic probability from LDA model in the academic corpus.

FIGURE 5

Word-topic probability from LDA model in the news media corpus.

4.2.1. Climate change indicators
Both corpora shared a common focus on droughts and

precipitations as key climate change indicators. Academic studies

covered extreme precipitation and drought (Topic A 2), as well as
precipitation patterns in the Andean region (Topic A 4). Similarly,
news media concentrated on drought and precipitation patterns in
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central Chile (Topic NM 9). Research by Chilean scientists shows
that since 2010, the country has witnessed a significant increase in
drought intensity and frequency, accompanied by a sharp reduction
in precipitation (Garreaud et al., 2020; González-Reyes et al., 2023).
The resulting prolonged drought has caused acute water stress,
food insecurity, loss of livelihoods, and severe biodiversity impacts,
particularly in the central region. The shared focus reflects the
concern for the tangible and urgent impacts of the mega-drought
experienced by Chile over the last decade (De la Barrera et al.,
2018; Sarricolea et al., 2020; Alvarez-Garreton et al., 2021). Thus,
the alignment in attention to these issues highlights the pressing
nature of the topic in Chile’s context.

Moreover, the academic corpus focuses on climate change
scenarios scenarios (Topic A 3) related to precipitation patterns.
This indicates a strong emphasis on understanding the potential
impacts of climate change on rainfall patterns and hydrological
systems. On the other hand, the news media corpus predominantly
focuses on indicators and trends (Topic NM 1) related to financial
aspects, such as countries’ expenditures, economic programs
over the last decade, and historical perspectives on the planet.
Although the focus of the two corpora differs in terms of temporal
perspective, both share the overarching objective of understanding
climate change and its indicators. The academic corpus with
its emphasis on scenarios offers valuable insights into long-term
projections and the potential consequences of climate change.
Meanwhile, the newsmedia corpus, with its focus on indicators and
trends, serves to inform the public about the immediate impacts of
climate change. By examining these complementary approaches, a
more holistic understanding of climate change and its multifaceted
nature can be obtained, incorporating both long-term projections
and current reality.

Interestingly, news media coverage of climate change
impacts extends beyond droughts and precipitation scenarios,
encompassing a wide range of issues such as melting ice, sea-
level rise, urban flooding, heatwaves, and fires, which have
become particularly problematic in Chile and other countries,
notably Europe (Topic NM 4 and 7). Heatwaves have been
increasingly frequent and intense, resulting in record-breaking
high temperatures across, Chile (Piticar, 2018; Suli et al., 2023),
Europe (Xu et al., 2020; Becker et al., 2022; Lhotka and Kyselý,
2022) and worldwide. These episodes result in elevated mortality
rates, particularly among vulnerable populations, and the
amplification of other health-related risks (An der Heiden et al.,
2020; Błazejczyk et al., 2022). Fires, fueled by warmer and drier
conditions, have also received considerable attention in news
media. The incidence of wildfires has risen substantially, causing
significant ecological damage, property destruction, and threats to
human wellbeing (Wong-Parodi, 2020; Hertelendy et al., 2021).
Fires have been a significant concern in Chile between 2015 and
2022, accounting for 36% of the total burnt area from 1985 to 2022
(Ruffault et al., 2018; CONAF, 2022; Varga et al., 2022). These
fires have resulted in the destruction of thousands of hectares of
land, vital ecosystems, and significant air pollution, all of which
have adverse effects on human health. This broader coverage aligns
with academic research findings that emphasize the devastating
effects of climate change events on the environment, local
communities, economy, welfare, and health in Chile and elsewhere

(Piticar, 2018; Suli et al., 2023). The news media serves a pivotal
role in disseminating information about these climate change
impacts, effectively highlighting their far-reaching consequences.
Furthermore, these examples shed light on the differing emphases
between news media and academic coverage, with news media
giving considerable attention to the immediate and visible impacts
of climate change events. This approach serves to raise awareness
and engage the public in comprehending and addressing these
pressing challenges.

4.2.2. Climate change impacts
The analysis reveals that academic literature predominantly

concentrates on the impacts of global warming on coastal
organisms (Topics A 9). Similarly, the population response
of coastal species is a major research focus within academia,
examining the implications of climate change on species’ survival,
reproductive success, and migration patterns (Topics A 7).
Changes in oceans, such as temperature increase, sea level rise,
and acidification, have had wide-ranging biological implications
(Dewitte et al., 2021; Navarrete et al., 2022), and recent studies
have shown that marine organisms can adapt or acclimate to
these changes (Navarro et al., 2016; Ramajo et al., 2019; Fernandez
et al., 2021; Lardies et al., 2021; Vargas et al., 2022). For instance,
Navarro et al. (2020) examined the effects of ocean warming
and acidification on juvenile Chilean oysters (Ostrea chilensis),
inhabiting coastal and estuarine areas of the mid to high latitudes
of southern Chile. Silva et al. (2016) investigated the impacts
of projected sea surface temperature on habitat suitability and
geographic distribution of anchovy (Engraulis ringens) due to
climate change in the coastal areas off Chile, an important
commercial fishery resource in Chile. Most of these species are
commercially important and provide food and livelihoods for
local communities. The future impacts of climate change on
marine biodiversity in Chile are uncertain but could be severe if
current trends persist (Du Pontavice et al., 2020). Additionally,
a considerable amount of academic research revolves around
environmental impact and risk assessment (Topics A 9), which
reflects the growing concern over the susceptibility of human and
natural systems to climate change impacts in Chile. Vulnerability
and risk assessment can help identify populations, regions, and
sectors that are most susceptible to the current and future
impacts of climate change (Urquiza et al., 2021). Addressing these
vulnerabilities can inform decision-making processes and support
the development of effective policies and adaptation strategies
(Gandini et al., 2021; Simpson et al., 2021).

In contrast, news media predominantly highlights the
significant impacts of climate change on Chilean agriculture and
ecosystem services (Topic NM 8) (Fernández et al., 2019). Extreme
weather events, such as heatwaves and droughts, have resulted in
significant alterations in the timing and quantity of rainfall. These
changes, in turn, have led to notable shifts in soil moisture levels
and water availability for crop cultivation. These events have also
impacted soil fertility, crop yields, and farm infrastructure, as well
as pollination services provided by insects, such as bees, which are
critical for fruit and vegetable production (Gajardo-Rojas et al.,
2022). By emphasizing this interconnectedness, news media can
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help people understand the significant economic, social, and food
security impacts of climate change on the country’s agricultural
sector (Muluneh, 2021). Furthermore, news articles often focus
on the health impacts of climate change on urban populations
(Topic NM 12), such as the increased prevalence of heat-related
illnesses, air pollution-related respiratory diseases, and the spread
of vector-borne diseases in cities (Bell et al., 2008; Oyarzún et al.,
2021).

These disparities between academic literature and news media
highlight the communication gap between scientific research
and mainstream discourse on climate change impacts in Chile.
While academia provides detailed insights into the ecological
consequences of global warming on coastal ecosystems and their
inhabitants, the news media places more emphasis on tangible
and direct impacts, such as those on agriculture and urban
health. Bridging this gap between academia and news media is
crucial for enhancing public awareness and understanding of
the comprehensive range of climate change impacts, ultimately
supporting informed decision-making and sustainable action in
response to this urgent global issue.

4.2.3. Adressing climate change
An alignment between academic literature and news media

can be observed in their shared focus on adaptation efforts and
mitigation strategies. Academic literature extensively examines the
role of mitigation and adaptation in the energy sector (Topic A
1), emphasizing the importance of diversifying energy sources,
developing and implementing renewable energy sources, and
energy efficiency to reduce GHG emissions and provide cost-
effective mitigation and adaptation benefits to households and
businesses (Nasirov et al., 2019; Pamparana et al., 2019; Kairies-
Alvarado et al., 2021; Martinez-Soto et al., 2021; Raihan, 2023).
This aligns with the coverage in news media, which highlights
the transition toward low carbon energy systems (Topic NM 5),
reflecting policy agendas in many countries, including Chile, where
the energy sector is the largest contributor to GHG emissions
(Álamos et al., 2022; Labarca et al., 2023). The transition to a more
sustainable energy system in Chile has been promoted through
the implementation of renewable energy production and energy
efficiency (Simsek et al., 2019, 2020; Babonneau et al., 2021; Osorio-
Aravena et al., 2021; Ferrada et al., 2022). These findings are in
line with those of Lyytimäki (2018), who found that news media
created a highly positive narrative of renewable energies as an
environmentally friendly solution to GHG emissions.

However, disparities between academic literature and news
media coverage are apparent. While both sources recognize the
significance of these measures, academic literature provides more
comprehensive coverage than news media. Academic literature
places significant emphasis on forest carbon management,
acknowledging the crucial role of forests in carbon sequestration
(Topic A 5), and climate change mitigation. This involves
implementing forest conservation, reforestation, and afforestation
practices to increase carbon sequestration in forest biomass and
soil, thereby reducing GHG emissions Additionally, academic
literature extensively addresses agriculture-water management
(Topic A 6), emphasizing the importance of sustainable agricultural

practices and efficient water resource management in response to
changing climate conditions. Relevant mitigation and adaptation
strategies for agriculture, such as improving water use efficiency,
adopting irrigation technologies, and modifying crop choices, have
been identified in academic research (Novoa et al., 2019; Jordán
and Speelman, 2020; Zúñiga et al., 2021). In contrast, news media
coverage is more limited in these areas, focusing more narrowly
on the transition toward low carbon energy systems (Topic NM 5),
and general adaptation efforts and mitigation strategies (Topic NM
13). Despite this, news media plays a vital role in climate change
communication by highlighting various actions that can be taken
to effectively mitigate and adapt to the impacts of climate change,
which can help promote the adoption of sustainable solutions.

4.2.4. Climate change and society
Our analysis reveals an interesting pattern: the theme of

“climate change and society” is covered by news media but
has been relatively underexplored in academic research. In news
media coverage, the theme of society and sustainable development
(Topic NM 2) takes center stage, focusing on dimensions such as
economy, technology, social, and environment. Additionally, news
media pays significant attention to climate action (Topic NM 11),
exemplified by movements like “Fridays for Future” and speeches
by climate activist Greta Thunberg during international climate
conferences such as COP.

Thismedia coverage plays a vital role in highlighting contingent
events and showcasing the direct and indirect impacts of climate
change on people’s daily lives on both local and global scales.
However, it is notable that the theme of “climate change and
society” lacks adequate representation in the scientific literature.

Understanding the societal implications of climate change
is of paramount importance for all stakeholders, including
policymakers, civil society organizations, and individuals. The
scientific exploration of this topic can provide valuable insights
into effective and equitable adaptation and mitigation strategies.
Consequently, there is a pressing need to develop further research
on this topic, bridging the gap between news media coverage and
scientific inquiry. By expanding our understanding of the societal
dimensions of climate change in the academic literature, we can
better inform evidence-based decision-making, foster collective
action, and ultimately contribute to a more sustainable future.

4.2.5. Climate politics
Climate politics is another topic covered by news media

underexplored in academic. This theme has included topics such
international conferences and commitments (Topic NM 3), IPCC
Reports (Topic NM 6) and Chilean climate change framework
law (Topic NM 10). The Climate Change Framework Law, is a
recent important policy instrument for addressing climate change,
as it aims to reduce greenhouse gas emissions and adapt to the
impacts of climate change (Madariaga Gómez de Cuenca, 2021).
The IPCC report, on the other hand, is a crucial scientific report
that provides a comprehensive assessment of the state of knowledge
on climate change, its causes, impacts, and future risks (Pörtner
et al., 2019). IPCC report coverage in the news media is vital for
the understanding of climate change in Chile and worldwide, as
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they inform the public about the latest developments in climate
policy and the scientific understanding of climate change. The
coverage of these topics in the news media is important for society’s
understanding of climate change, both in Chile and worldwide, as
it highlights the importance of political will and action in tackling
climate change at local, national, and global levels. The relatively
low coverage of these themes in academic research, however,
suggests the need for more interdisciplinary research on the social
and political dimensions of climate change.

4.3. Analyzing news media and academic
research

Our study focused on assessing the alignment between
climate change coverage in news media and academic research
in Chile, revealing significant gaps in the framing of climate
change between these two domains. Academic research and media
coverage of climate change often focus on different aspects and
utilize distinct methodologies. Academic sources offer rigorous
scientific investigations, providing in-depth analysis and evidence-
based insights into the complexities of climate change (Cook,
2019; Farrell et al., 2019; Masson-Delmotte et al., 2021). In
contrast, media sources serve as a bridge between scientific
findings and public understanding, shaping public opinion and
influencing societal actions (Boykoff, 2009; Drews and Van
den Bergh, 2016; Boykoff and Luedecke, 2017; Stecula and
Merkley, 2019; Merkley, 2020; McAllister et al., 2021; Okoliko
and de Wit, 2023). The complementary nature of academic and
media sources allows for a more comprehensive communication
and understanding of climate change (Goldstein et al., 2020;
Lewandowsky, 2021). Through analyzing both academic andmedia
sources, discrepancies and gaps in climate change coverage can be
identified, uncovering biases and insufficient attention to certain
aspects. This analysis significantly enhances public understanding
by facilitating the development of targeted communication
strategies that bridge these gaps, ultimately promoting informed
public debates and driving effective actions. However, it is crucial
to recognize that the level of media influence on public opinion
depends on the level of audience engagement with climate change
discourse (Wonneberger et al., 2020). Consequently, aligning
academic and media coverage becomes even more essential as
it enables a more accurate and balanced portrayal of climate
change, thereby facilitating the implementation of necessary
policies and practices to address this pressing global concern.
Our findings have important implications for future research and
climate communication in Chile, suggesting the need for increased
attention to the challenging dimensions of climate change, such
as the social dynamics and political factors associated with this
global issue.

4.4. Limitations

This study has several limitations that should be taken into
account when interpreting the findings. Firstly, the academic
corpus only included articles published in English, while the

news media corpus only included articles published in Spanish.
As a result, topics’ keywords had to be translated into English
for comparison between corpora, which could have an effect on
the results. Secondly, we selected eight Chilean electronic news
media sources with high readership and free accessibility without
subscription fees; however, future studies should consider including
other paid subscription news media as well. Thirdly, our research
does not take into account other mass media platforms that can
provide information about climate change (Tandoc and Eng, 2017;
Becken et al., 2022). Future research could explore this topic
further. Lastly, this study analyzed two corpora inherently different
in terms of their coverage; news media tends to cover climate
change from an international perspective, while academia focuses
on a more local or regional level. These limitations do not diminish
the significance of our findings. Our study highlights the need for
better communication and dissemination of scientific findings to
the general public. The findings of this study are not only relevant
to Chile but also have global implications in addressing the pressing
issue of climate change. It is crucial to bridge the gap between
academic research and news media coverage to promote effective
solutions for tackling this issue.

5. Conclusion

Through the application of text-mining, web-scraping
methods, and topic-modeling techniques to an academic and
news media corpus, this study has yielded valuable insights
into the similarities, discrepancies, and gaps in the coverage
of climate change in Chilean academic and general-interest
publications. By identifying and analyzing these patterns, our
research contributes to a deeper understanding of climate change
coverage in Chile, providing relevant evidence that bridges the
communication gap between scientific research and mainstream
discourse. The integration of academic and media sources in this
study has revealed their complementary nature, facilitating a more
comprehensive communication and understanding of climate
change. This interdisciplinary approach expands our perspective,
allowing us to appreciate the multifaceted aspects associated with
climate change more holistically. This study underscores the
importance of considering both academic and media sources when
addressing climate change. By combining the rigorous analysis of
scientific research with the broader reach of media coverage, it’s
possible to promote a more informed and engaged public discourse
on climate change.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding author.

Author contributions

PC and RQ contributed to conception and design of the study.
PC organized the database, retrieved the information, performed

Frontiers inCommunication 11 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1226432
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Cortés and Quiroga 10.3389/fcomm.2023.1226432

the analysis, and wrote the first draft of the manuscript. All
authors contributed to manuscript revision, read, and approved the
submitted version.

Acknowledgments

We thank to Dr. Christos Joannides, Fredy Núñez, and
Manuel Valenzuela for their feedback on previous versions of
this manuscript.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fcomm.
2023.1226432/full#supplementary-material

SUPPLEMENTARY TABLE 1

Academic and news media corpora analyzed in this study.

References

Abram, N. J., Henley, B. J., Sen Gupta, A., Lippmann, T. J., Clarke, H.,
Dowdy, A. J., et al. (2021). Connections of climate change and variability to large
and extreme forest fires in southeast Australia. Commun. Earth Environ. 2, 8.
doi: 10.1038/s43247-020-00065-8

Abubakar, I. R., and Dano, U. L. (2020). Sustainable urban planning strategies
for mitigating climate change in Saudi Arabia. Environ. Dev. Sustain. 22, 5129–5152.
doi: 10.1007/s10668-019-00417-1

Álamos, N., Huneeus, N., Opazo, M., Osses, M., Puja, S., Pantoja, N., et al.
(2022). High-resolution inventory of atmospheric emissions from transport, industrial,
energy, mining and residential activities in Chile. Earth Syst. Sci. Data 14, 361–379.
doi: 10.5194/essd-14-361-2022

Albagli, S., and Iwama, A. Y. (2022). Citizen science and the right to research:
Building local knowledge of climate change impacts. Humanit. Soc. Sci. Commun. 9,
39. doi: 10.1057/s41599-022-01040-8

Alvarez-Garreton, C., Boisier, J. P., Garreaud, R., Seibert, J., and Vis, M. (2021).
Progressive water deficits during multiyear droughts in basins with long hydrological
memory in Chile. Hydrol. Earth Syst. Sci. 25, 429–446. doi: 10.5194/hess-25-429-2021

An der Heiden, M., Muthers, S., Niemann, H., Buchholz, U., Grabenhenrich,
L., and Matzarakis, A. (2020). Heat-related mortality: an analysis of the impact of
heatwaves in Germany between 1992 and 2017. Deutsches Ärzteblatt Int. 117, 603–609.
doi: 10.3238/arztebl.2020.0603

Anupriya, P., and Karpagavalli, S. (2015). LDA based topic modeling
of journal abstracts. Int. Conf. Adv. Comput. Commun. Syst. 2015:1–5.
doi: 10.1109/ICACCS.2015.7324058

Araya-Osses, D., Casanueva, A., Román-Figueroa, C., Uribe, J. M., and Paneque, M.
(2020). Climate change projections of temperature and precipitation in Chile based on
statistical downscaling. Clim. Dyn. 54, 4309–4330. doi: 10.1007/s00382-020-05231-4

Babonneau, F., Barrera, J., and Toledo, J. (2021). Decarbonizing the Chilean electric
power system: a prospective analysis of alternative carbon emissions policies. Energies
14, 4768. doi: 10.3390/en14164768

Barkemeyer, R., Figge, F., Hoepner, A., Holt, D., Kraak, J. M., and Yu, P. S. (2017).
Media coverage of climate change: an international comparison. Environ. Plann. C
Polit. Space 35, 1029–1054. doi: 10.1177/0263774X16680818

Becken, S., Stantic, B., Chen, J., and Connolly, R. M. (2022). Twitter conversations
reveal issue salience of aviation in the broader context of climate change. J. Air Transp.
Manag. 98, 102157. doi: 10.1016/j.jairtraman.2021.102157

Becker, F. N., Fink, A. H., Bissolli, P., and Pinto, J. G. (2022). Towards a
more comprehensive assessment of the intensity of historical European heat waves
(1979–2019). Atmosph. Sci. Lett. 23, e1120. doi: 10.1002/asl.1120

Bell, M. L., O’neill, M. S., Ranjit, N., Borja-Aburto, V. H., Cifuentes, L. A., and
Gouveia, N. C. (2008). Vulnerability to heat-related mortality in Latin America: a case-
crossover study in Sao Paulo, Brazil, Santiago, Chile and Mexico City, Mexico. Int. J.
Epidemiol. 37, 796–804. doi: 10.1093/ije/dyn094

Benoit, K., Watanabe, K., Wang, H., Nulty, P., Obeng, A., Müller, S., et al. (2018).
quanteda: an R package for the quantitative analysis of textual data. J. Open Source
Softw. 3, 774–774. doi: 10.21105/joss.00774

Berrang-Ford, L., Pearce, T., and Ford, J. D. (2015). Systematic review approaches
for climate change adaptation research. Reg. Environ. Change 15, 755–769.
doi: 10.1007/s10113-014-0708-7

Błazejczyk, K., Twardosz, R., Wałach, P., Czarnecka, K., and Błazejczyk, A.
(2022). Heat strain and mortality effects of prolonged central European heat
wave—an example of June 2019 in Poland. Int. J. Biometeorol. 66, 149–161.
doi: 10.1007/s00484-021-02202-0

Blei, D. M. (2012). Probabilistic topic models. Commun. ACM 55, 77–84.
doi: 10.1145/2133806.2133826

Blei, D. M., Ng, A. Y., and Jordan, M. I. (2003). Latent dirichlet allocation. J. Mach.
Learn. Res. 3, 993−1022.

Bohr, J. (2020). Reporting on climate change: a computational analysis of US
newspapers and sources of bias, 1997–2017. Global Environ. Change 61, 102038.
doi: 10.1016/j.gloenvcha.2020.102038

Boykoff, M. T. (2009). We speak for the trees: Media reporting on the environment.
Ann. Rev. Environ. Resour. 34, 431–457. doi: 10.1146/annurev.environ.051308.
084254

Bozkurt, D., Rojas, M., Boisier, J. P., and Valdivieso, J. (2017). Climate change
impacts on hydroclimatic regimes and extremes over Andean basins in central Chile.
Hydrol Earth Syst. Sci. Discuss. 1–29. doi: 10.5194/hess-2016-690

Cao, J., Xia, T., Li, J., Zhang, Y., and Tang, S. (2009). A density-based
method for adaptive LDA model selection. Neurocomputing 72, 1775–1781.
doi: 10.1016/j.neucom.2008.06.011

Cianconi, P., Betr,ò, S., and Janiri, L. (2020). The impact of climate change
on mental health: a systematic descriptive review. Front. Psychiatry 11, 74.
doi: 10.3389/fpsyt.2020.00074

CONAF (2022). Corporación Nacional Forestal: Estadísticas históricas. Available
online at: https://www.conaf.cl/incendios-forestales/incendios-forestales-en-chile/
estadisticas-historicas/ (accessed February 5, 2023).

Cook, B. I., Mankin, J. S., Marvel, K., Williams, A. P., Smerdon, J. E., and
Anchukaitis, K. J. (2020). Twenty-first century drought projections in the CMIP6
forcing scenarios. Earths Fut. 8, e2019EF001461. doi: 10.1029/2019EF001461

Cook, J. (2019). “Understanding and countering misinformation about climate
change,” in Handbook of Research on Deception, Fake News, and Misinformation, eds
I. Chiluwa and S. Samoilenko (Hershey, PA: IGI-Global).

Corbett, J. B. (2015). Media power and climate change. Nat. Clim. Chang. 5,
288–290. doi: 10.1038/nclimate2592

De la Barrera, F., Barraza, F., Favier, P., Ruiz, V., and Quense, J. (2018). Megafires in
Chile 2017: monitoring multiscale environmental impacts of burned ecosystems. Sci.
Total Environ. 637, 1526–1536. doi: 10.1016/j.scitotenv.2018.05.119

Deveaud, R., SanJuan, E., and Bellot, P. (2014). Accurate and effective latent
concept modeling for ad hoc information retrieval. Doc. Num. 17, 61–84.
doi: 10.3166/dn.17.1.61-84

Dewitte, B., Conejero, C., Ramos, M., Bravo, L., Garcon, V., Parada, C., et al.
(2021). Understanding the impact of climate change on the oceanic circulation in

Frontiers inCommunication 12 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1226432
https://www.frontiersin.org/articles/10.3389/fcomm.2023.1226432/full#supplementary-material
https://doi.org/10.1038/s43247-020-00065-8
https://doi.org/10.1007/s10668-019-00417-1
https://doi.org/10.5194/essd-14-361-2022
https://doi.org/10.1057/s41599-022-01040-8
https://doi.org/10.5194/hess-25-429-2021
https://doi.org/10.3238/arztebl.2020.0603
https://doi.org/10.1109/ICACCS.2015.7324058
https://doi.org/10.1007/s00382-020-05231-4
https://doi.org/10.3390/en14164768
https://doi.org/10.1177/0263774X16680818
https://doi.org/10.1016/j.jairtraman.2021.102157
https://doi.org/10.1002/asl.1120
https://doi.org/10.1093/ije/dyn094
https://doi.org/10.21105/joss.00774
https://doi.org/10.1007/s10113-014-0708-7
https://doi.org/10.1007/s00484-021-02202-0
https://doi.org/10.1145/2133806.2133826
https://doi.org/10.1016/j.gloenvcha.2020.102038
https://doi.org/10.1146/annurev.environ.051308.084254
https://doi.org/10.5194/hess-2016-690
https://doi.org/10.1016/j.neucom.2008.06.011
https://doi.org/10.3389/fpsyt.2020.00074
https://www.conaf.cl/incendios-forestales/incendios-forestales-en-chile/estadisticas-historicas/
https://www.conaf.cl/incendios-forestales/incendios-forestales-en-chile/estadisticas-historicas/
https://doi.org/10.1029/2019EF001461
https://doi.org/10.1038/nclimate2592
https://doi.org/10.1016/j.scitotenv.2018.05.119
https://doi.org/10.3166/dn.17.1.61-84
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Cortés and Quiroga 10.3389/fcomm.2023.1226432

the Chilean island ecoregions. Aquat. Conserv. Mar. Freshwater Ecosyst. 31, 232–252.
doi: 10.1002/aqc.3506

Diamond, E., Bernauer, T., and Mayer, F. (2020). Does providing scientific
information affect climate change and GMO policy preferences of the mass public?
Insights from survey experiments in Germany and the United States. Environ. Polit.
29, 1199–1218. doi: 10.1080/09644016.2020.1740547

Díaz, G. (2016). Download Stop Words. Available online at: https://github.com/
stopwords-iso/stopwords-es (accessed December 15, 2022).

Doney, S. C., Busch, D. S., Cooley, S. R., and Kroeker, K. J. (2020). The impacts of
ocean acidification on marine ecosystems and reliant human communities. Annu. Rev.
Environ. Resour. 45, 83–112. doi: 10.1146/annurev-environ-012320-083019

Dotson, D. M., Jacobson, S. K., Kaid, L. L., and Carlton, J. S. (2012). Media coverage
of climate change in Chile: a content analysis of conservative and liberal newspapers.
Environ. Commun. J. Nat. Cult. 6, 64–81. doi: 10.1080/17524032.2011.642078

Drews, S., and Van den Bergh, J. C. (2016). What explains public support for climate
policies? A review of empirical and experimental studies. Clim. Policy 16, 855–876.
doi: 10.1080/14693062.2015.1058240

Du Pontavice, H., Gascuel, D., Reygondeau, G., Maureaud, A., and Cheung, W. W.
(2020). Climate change undermines the global functioning of marine food webs. Glob.
Chang. Biol. 26, 1306–1318. doi: 10.1111/gcb.14944

Dubash, N. K. C., Mitchell, E. L., Boasson, M. J., Borbor-Cordova, S., Fifita, E.,
Haites, M., et al. (2022). “National and sub-national policies and institutions,” in IPCC,
2022: Climate Change 2022: Mitigation of Climate Change. Contribution of Working
Group III to the Sixth Assessment Report of the Intergovernmental Panel on Climate
Change (Cambridge; New York, NY: Cambridge University Press).

Farrell, J., McConnell, K., and Brulle, R. (2019). Evidence-based strategies
to combat scientific misinformation. Nat. Clim. Change 9, 191–195.
doi: 10.1038/s41558-018-0368-6

Fawzy, S., Osman, A. I., Doran, J., and Rooney, D. W. (2020). Strategies
for mitigation of climate change: a review. Environ. Chem. Lett. 18, 2069–2094.
doi: 10.1007/s10311-020-01059-w

Fernández, F. J., Blanco, M., Ponce, R. D., Vásquez-Lavín, F., and Roco, L. (2019).
Implications of climate change for semi-arid dualistic agriculture: a case study in
Central Chile. Reg. Environ. Change 19, 89–100. doi: 10.1007/s10113-018-1380-0

Fernandez, P. A., Navarro, J. M., Camus, C., Torres, R., and Buschmann, A.
H. (2021). Effect of environmental history on the habitat-forming kelp Macrocystis
pyrifera responses to ocean acidification and warming: a physiological and molecular
approach. Sci. Rep. 11, 1–15. doi: 10.1038/s41598-021-82094-7

Ferrada, F., Babonneau, F., Homem-de-Mello, T., and Jalil-Vega, F. (2022). Energy
planning policies for residential and commercial sectors under ambitious global
and local emissions objectives: a Chilean case study. J. Clean. Prod. 350, 131299.
doi: 10.1016/j.jclepro.2022.131299

Fisher, D. R. (2019). The broader importance of# FridaysForFuture. Nat. Clim.
Chang. 9, 430–431. doi: 10.1038/s41558-019-0484-y

Gajardo-Rojas, M., Muñoz, A. A., Barichivich, J., Klock-Barría, K., Gayo, E.
M., Fonturbel, F. E., et al. (2022). Declining honey production and beekeeper
adaptation to climate change in Chile. Progr. Phys. Geogr. Earth Environ. 46, 737–756.
doi: 10.1177/03091333221093757

Gandini, A., Quesada, L., Prieto, I., and Garmendia, L. (2021). Climate change risk
assessment: a holistic multi-stakeholder methodology for the sustainable development
of cities. Sustain. Cities Soc. 65, 102641. doi: 10.1016/j.scs.2020.102641

Garcia-Soto, C., Cheng, L., Caesar, L., Schmidtko, S., Jewett, E. B., Cheripka, A.,
et al. (2021). An overview of ocean climate change indicators: sea surface temperature,
ocean heat content, ocean pH, dissolved oxygen concentration, Arctic Sea ice extent,
thickness and volume, sea level and strength of the AMOC (Atlantic Meridional
Overturning Circulation). Front. Mar. Sci. 8, 642372. doi: 10.3389/fmars.2021.
642372

Garreaud, R. D., Boisier, J. P., Rondanelli, R., Montecinos, A., Sepúlveda, H. H.,
and Veloso-Aguila, D. (2020). The central Chile mega drought (2010–2018): a climate
dynamics perspective. Int. J. Climatol. 40, 421–439. doi: 10.1002/joc.6219

Goldstein, C. M., Murray, E. J., Beard, J., Schnoes, A. M., and Wang, M. L. (2020).
Science communication in the age of misinformation. Ann. Behav. Med. 54, 985–990.
doi: 10.1093/abm/kaaa088

Gonçalves, C., Honrado, J. P., Cerejeira, J., Sousa, R., Fernandes, P. M., Vaz,
A. S., et al. (2022). On the development of a regional climate change adaptation
plan: Integrating model-assisted projections and stakeholders’ perceptions. Sci. Total
Environ. 805, 150320. doi: 10.1016/j.scitotenv.2021.150320

González-Reyes, Á., Jacques-Coper, M., Bravo, C., Rojas, M., and Garreaud, R.
(2023). Evolution of heatwaves in Chile since 1980.Weather Clim. Extreme. 41, 100588.
doi: 10.1016/j.wace.2023.100588

Goyal, A., and Kashyap, I. (2022). “Latent Dirichlet Allocation-An approach for
topic discovery,” in 2022 International Conference on Machine Learning, Big Data,
Cloud and Parallel Computing (COM-IT-CON), Vol. 1 (IEEE), 97–102.

Grün, B., and Hornik, K. (2011). Topicmodels: An R package for fitting topic
models. J. Stat. Softw. 40, 1–30.

Harrison, J., and Harrison, M. J. (2022). Package ‘RSelenium’. Available online at:
https://github.com/ropensci/RSelenium

Hase, V., Mahl, D., Schäfer, M. S., and Keller, T. R. (2021). Climate change in news
media across the globe: an automated analysis of issue attention and themes in climate
change coverage in 10 countries (2006–2018). Global Environ. Change 70, 102353.
doi: 10.1016/j.gloenvcha.2021.102353

Hertelendy, A. J., Howard, C., de Almeida, R., Charlesworth, K., andMaki, L. (2021).
Wildfires: a conflagration of climate-related impacts to health and health systems.
Recommendations from 4 continents on how to manage climate-related planetary
disasters. J. Clim. Change Health 4, 100054. doi: 10.1016/j.joclim.2021.100054

Hjerpe, M., and Linnér, B. O. (2010). Functions of COP side-events in climate-
change governance. Clim. Policy 10, 167–180. doi: 10.3763/cpol.2008.0617

Jordán, C., and Speelman, S. (2020). On-farm adoption of irrigation technologies
in two irrigated valleys in Central Chile: the effect of relative abundance of water
resources. Agric. Water Manag. 236, 106147. doi: 10.1016/j.agwat.2020.106147

Kairies-Alvarado, D., Muñoz-Sanguinetti, C., and Martínez-Rocamora, A.
(2021). Contribution of energy efficiency standards to life-cycle carbon footprint
reduction in public buildings in Chile. Energy and Buildings 236, 110797.
doi: 10.1016/j.enbuild.2021.110797

Keller, T. R., Hase, V., Thaker, J., Mahl, D., and Schäfer, M. S. (2020).
News media coverage of climate change in India 1997–2016: Using automated
content analysis to assess themes and topics. Environ. Commun. 14, 219–235.
doi: 10.1080/17524032.2019.1643383

Kendall, M. (1975). Rank Correlation Measures. London: Charles Griffin.

Kherwa, P., and Bansal, P. (2019). Topic modeling: a comprehensive review. EAI
Endors. Transact. Scal. Inf. Syst. 7. doi: 10.4108/eai.13-7-2018.159623

Klingelhöfer, D., Müller, R., Braun, M., Brüggmann, D., and Groneberg, D.
A. (2020). Climate change: does international research fulfill global demands and
necessities? Environ. Sci. Eur. 32, 1–21. doi: 10.1186/s12302-020-00419-1

Krawczyk, K., Chelkowski, T., Laydon, D. J., Mishra, S., Xifara, D., Gibert, B., et al.
(2021). Quantifying online news media coverage of the COVID-19 pandemic: Text
mining study and resource. J. Med. Int. Res. 23, e28253. doi: 10.2196/28253

Kwiatkowski, L., Torres, O., Bopp, L., Aumont, O., Chamberlain, M., Christian, J.
R., et al. (2020). Twenty-first century ocean warming, acidification, deoxygenation, and
upper-ocean nutrient and primary production decline from CMIP6 model projections.
Biogeosciences 17, 3439–3470. doi: 10.5194/bg-17-3439-2020

Labarca, C., Martínez, R., Basoa, K., Cornejo, P., Guzmán, R., Cáceres, S., et al.
(2023). Informe del Inventario Nacional de Chile 2022: Inventario nacional de gases de
efecto invernadero y otros contaminantes climáticos 1990-2020.

Lardies, M. A., Caballero, P., Duarte, C., and Poupin, M. J. (2021). Geographical
variation in phenotypic plasticity of intertidal sister limpet’s species under ocean
acidification scenarios. Front. Mar. Sci. 8, 647087. doi: 10.3389/fmars.2021.647087

Leuzinger, S., Borrelle, S. B., and Jarvis, R. M. (2019). “Improving climate-change
literacy and science communication through smart device apps,” in Frontiers in
Education, Vol. 4 (Frontiers Media SA), 138.

Lewandowsky, S. (2021). Climate change disinformation and how to combat it.Ann.
Rev. Public Health 42, 1–21. doi: 10.1146/annurev-publhealth-090419-102409

Lhotka, O., and Kyselý, J. (2022). The 2021 European heat wave in the context of
past major heat waves. Earth Space Sci. 9, e2022EA002567. doi: 10.1029/2022EA002567

Lopera, E., and Moreno, C. (2014). The ucertainties of climate change in Spanish
daily newspapers: content analysis of press coverage from 2000 to 2010. J. Sci. Commun.
13, A02. doi: 10.22323/2.13010202

Luedecke, G., and Boykoff, M. T. (2017). “Environment and the media,”
in International Encyclopedia of Geography: People, the Earth, Environment and
Technology, eds D. Richardson, N. Castree, M. F. Goodchild, A. Kobayashi, W. Liu,
and R. A. Marston (Oxford: John Wiley & Sons).

Lyytimäki, J. (2018). Renewable energy in the news: environmental, economic,
policy and technology discussion of biogas. Sustain. Prod. Consump. 15, 65–73.
doi: 10.1016/j.spc.2018.04.004

Mach, K. J., Salas Reyes, R., Pentz, B., Taylor, J., Costa, C. A., Cruz, S. G., et al. (2021).
Newsmedia coverage of COVID-19 public health and policy information.Human. Soc.
Sci. Commun. 8. doi: 10.1057/s41599-021-00900-z

Madariaga Gómez de Cuenca, M. (2021). Is Chile building good climate
governance? Reflections on the drafting process of the climate change framework law.
Environ. Law Rev. 23, 40–48. doi: 10.1177/1461452920985654

Mann, H. B. (1945). Nonparametric tests against trend. Econometrica 245–259.
doi: 10.2307/1907187

Martínez-Retureta, R., Aguayo, M., Abreu, N. J., Stehr, A., Duran-Llacer, I.,
Rodríguez-López, L., et al. (2021). Estimation of the climate change impact
on the hydrological balance in basins of south-central chile. Water 13, 794.
doi: 10.3390/w13060794

Martinez-Soto, A., Iannantuono, M., Macaya-Vitali, P., and Nix, E. (2021). Towards
low-carbon housing in Chile: optimisation and life cycle analysis of energy-efficient
solutions. Case Studi. Therm. Eng. 28, 101579. doi: 10.1016/j.csite.2021.101579

Frontiers inCommunication 13 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1226432
https://doi.org/10.1002/aqc.3506
https://doi.org/10.1080/09644016.2020.1740547
https://github.com/stopwords-iso/stopwords-es
https://github.com/stopwords-iso/stopwords-es
https://doi.org/10.1146/annurev-environ-012320-083019
https://doi.org/10.1080/17524032.2011.642078
https://doi.org/10.1080/14693062.2015.1058240
https://doi.org/10.1111/gcb.14944
https://doi.org/10.1038/s41558-018-0368-6
https://doi.org/10.1007/s10311-020-01059-w
https://doi.org/10.1007/s10113-018-1380-0
https://doi.org/10.1038/s41598-021-82094-7
https://doi.org/10.1016/j.jclepro.2022.131299
https://doi.org/10.1038/s41558-019-0484-y
https://doi.org/10.1177/03091333221093757
https://doi.org/10.1016/j.scs.2020.102641
https://doi.org/10.3389/fmars.2021.642372
https://doi.org/10.1002/joc.6219
https://doi.org/10.1093/abm/kaaa088
https://doi.org/10.1016/j.scitotenv.2021.150320
https://doi.org/10.1016/j.wace.2023.100588
https://github.com/ropensci/RSelenium
https://doi.org/10.1016/j.gloenvcha.2021.102353
https://doi.org/10.1016/j.joclim.2021.100054
https://doi.org/10.3763/cpol.2008.0617
https://doi.org/10.1016/j.agwat.2020.106147
https://doi.org/10.1016/j.enbuild.2021.110797
https://doi.org/10.1080/17524032.2019.1643383
https://doi.org/10.4108/eai.13-7-2018.159623
https://doi.org/10.1186/s12302-020-00419-1
https://doi.org/10.2196/28253
https://doi.org/10.5194/bg-17-3439-2020
https://doi.org/10.3389/fmars.2021.647087
https://doi.org/10.1146/annurev-publhealth-090419-102409
https://doi.org/10.1029/2022EA002567
https://doi.org/10.22323/2.13010202
https://doi.org/10.1016/j.spc.2018.04.004
https://doi.org/10.1057/s41599-021-00900-z
https://doi.org/10.1177/1461452920985654
https://doi.org/10.2307/1907187
https://doi.org/10.3390/w13060794
https://doi.org/10.1016/j.csite.2021.101579
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Cortés and Quiroga 10.3389/fcomm.2023.1226432

Masson-Delmotte, V., Zhai, P., Pirani, A., Connors, S. L., Péan, C., Berger, S., et al.
(2021). PCC, 2021: Climate Change 2021: The physical science basis. Contribution
of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change 2. (Cambridge University Press). doi: 10.1017/9781009157896

McAllister, L., Daly, M., Chandler, P., McNatt, M., Benham, A., and Boykoff, M.
(2021). Balance as bias, resolute on the retreat? Updates & analyses of newspaper
coverage in the United States, United Kingdom, New Zealand, Australia and Canada
over the past 15 years. Environ. Res. Lett. 16, 094008. doi: 10.1088/1748-9326/
ac14eb

McLeod, A. I., and McLeod, M. A. (2015). Package ‘Kendall’. London: R Software.

Merkley, E. (2020). Are experts (news) worthy? Balance, conflict, and
mass media coverage of expert consensus. Polit. Commun. 37, 530–549.
doi: 10.1080/10584609.2020.1713269

Muluneh, M. G. (2021). Impact of climate change on biodiversity and
food security: a global perspective—a review article. Agric. Food Sec. 10, 1–25.
doi: 10.1186/s40066-021-00318-5

Nalau, J., and Verrall, B. (2021). Mapping the evolution and current
trends in climate change adaptation science. Clim. Risk Manag. 32, 100290.
doi: 10.1016/j.crm.2021.100290

Nasirov, S., Cruz, E., Agostini, C. A., and Silva, C. (2019). Policymakers’ perspectives
on the expansion of renewable energy sources in chile’s electricity auctions. Energies 12,
4149. doi: 10.3390/en12214149

Navarrete, S. A., Barahona, M., Weidberg, N., and Broitman, B. R. (2022).
Climate change in the coastal ocean: shifts in pelagic productivity and regionally
diverging dynamics of coastal ecosystems. Proc. R. Soc. B 289, 20212772.
doi: 10.1098/rspb.2021.2772

Navarro, J. M., Duarte, C., Manríquez, P. H., Lardies, M. A., Torres, R., Acuna,
K., et al. (2016). Ocean warming and elevated carbon dioxide: multiple stressor
impacts on juvenile mussels from southern Chile. ICES J. Mar. Sci. 73, 764–771.
doi: 10.1093/icesjms/fsv249

Navarro, J. M., Villanueva, P., Rocha, N., Torres, R., Chaparro, O. R., Benítez,
S., et al. (2020). Plastic response of the oyster Ostrea chilensis to temperature and
p CO2 within the present natural range of variability. PLoS ONE 15, e0234994.
doi: 10.1371/journal.pone.0234994

Navia, R. (2019). COP 25 Conference in Chile: time for action. Waste Manag. Res.
37, 861–862. doi: 10.1177/0734242X19871155

Nikita, M. (2016). Select Number of Topics for LDA Model. CRAN R Project.

Novoa, V., Ahumada-Rudolph, R., Rojas, O., Sáez, K., De La Barrera, F.,
and Arum,í, J. L. (2019). Understanding agricultural water footprint variability
to improve water management in Chile. Sci. Total Environ. 670, 188–199.
doi: 10.1016/j.scitotenv.2019.03.127

Okoliko, D. A., and de Wit, M. P. (2023). Climate Change, The Journalists And
“The Engaged”: Reflections From South Africa, Nigeria, and Kenya. J. Pract. 1–28.
doi: 10.1080/17512786.2023.2200744

Olabi, A. G., and Abdelkareem,M. A. (2022). Renewable energy and climate change.
Renew. Sustain. Energy Rev. 158, 112111. doi: 10.1016/j.rser.2022.112111

Oliver, E. C., Benthuysen, J. A., Darmaraki, S., Donat, M. G., Hobday, A. J.,
Holbrook, N. J., et al. (2021). Marine heatwaves. Ann. Rev. Mar. Sci. 13, 313–342.
doi: 10.1146/annurev-marine-032720-095144

Ortega, G., Arias, P. A., Villegas, J. C., Marquet, P. A., and Nobre, P. (2021). Present-
day and future climate over central and South America according to CMIP5/CMIP6
models. Int. J. Climatol. 41, 6713–6735. doi: 10.1002/joc.7221

Osorio-Aravena, J. C., Aghahosseini, A., Bogdanov, D., Caldera, U., Ghorbani, N.,
Mensah, T. N. O., et al. (2021). The impact of renewable energy and sector coupling on
the pathway towards a sustainable energy system in Chile. Renew. Sustain. Energy Rev.
151, 111557. doi: 10.1016/j.rser.2021.111557

Oyarzún, G. M., Lanas, Z. F., Wolff, R. M., and Quezada, L. A. (2021).
The impact of climate change on health. Rev. Med. Chil. 149, 738–746.
doi: 10.4067/s0034-98872021000500738

Pacifici, M., Foden, W. B., Visconti, P., Watson, J. E., Butchart, S. H., Kovacs, K.
M., et al. (2015). Assessing species vulnerability to climate change. Nat. Clim. Chang. 5,
215–224. doi: 10.1038/nclimate2448

Pamparana, G., Kracht, W., Haas, J., Ortiz, J. M., Nowak, W., and Palma-Behnke,
R. (2019). Studying the integration of solar energy into the operation of a semi-
autogenous grinding mill. Part I: Framework, model development and effect of solar
irradiance forecasting.Miner. Eng. 137, 68–77 doi: 10.1016/j.mineng.2019.03.017

Piticar, A. (2018). Changes in heat waves in Chile. Glob. Planet. Change 169,
234–246. doi: 10.1016/j.gloplacha.2018.08.007

Pörtner, H. O., Roberts, D. C., Masson-Delmotte, V., Zhai, P., Tignor, M.,
Poloczanska, E., et al. (2019). IPCC Special Report on the Ocean and Cryosphere in a
Changing Climate. Geneva: IPCC Intergovernmental Panel on Climate Change.

Puurula, A. (2013). “Cumulative progress in language models for information
retrieval,” in Proceedings of the Australasian Language Technology Association
Workshop 2013 (ALTA 2013), 96–100.

R Core Team (2022). A Language and Environment for Statistical Computing.
Available online at: http://www.R-project.org

Raihan, A. (2023). Toward sustainable and green development in Chile: dynamic
influences of carbon emission reduction variables. Innovat. Green Dev. 2, 100038.
doi: 10.1016/j.igd.2023.100038

Ramajo, L., Fernández, C., Núñez, Y., Caballero, P., Lardies, M. A., and Poupin, M.
J. (2019). Physiological responses of juvenile Chilean scallops (Argopecten purpuratus)
to isolated and combined environmental drivers of coastal upwelling. ICES J. Mar. Sci.
76, 1836–1849. doi: 10.1093/icesjms/fsz080

Reisch, L. A., Sunstein, C. R., Andor, M. A., Doebbe, F. C., Meier, J., and
Haddaway, N. R. (2021). Mitigating climate change via food consumption and food
waste: a systematic map of behavioral interventions. J. Clean. Prod. 279, 123717.
doi: 10.1016/j.jclepro.2020.123717

Rocque, R. J., Beaudoin, C., Ndjaboue, R., Cameron, L., Poirier-Bergeron,
L., Poulin-Rheault, R. A., et al. (2021). Health effects of climate change: an
overview of systematic reviews. BMJ Open 11, e046333. doi: 10.1136/bmjopen-2020-
046333

Rojas-Downing, M. M., Nejadhashemi, A. P., Harrigan, T., and Woznicki, S. A.
(2017). Climate change and livestock: impacts, adaptation, and mitigation. Clim. Risk
Manag. 16, 145–163. doi: 10.1016/j.crm.2017.02.001

Ruffault, J., Curt, T., Martin-StPaul, N. K., Moron, V., and Trigo, R.
M. (2018). Extreme wildfire events are linked to global-change-type droughts
in the northern Mediterranean. Nat. Hazards Earth Syst. Sci. 18, 847–856.
doi: 10.5194/nhess-18-847-2018

Sarricolea, P., Serrano-Notivoli, R., Fuentealba, M., Hernández-Mora, M., De la
Barrera, F., Smith, P., et al. (2020). Recent wildfires in Central Chile: Detecting links
between burned areas and population exposure in the wildland urban interface. Sci.
Total Environ. 706, 135894. doi: 10.1016/j.scitotenv.2019.135894

Schäfer, M. S., and Schlichting, I. (2014). Media representations of climate
change: a meta-analysis of the research field. Environ. Commun. 8, 142–160.
doi: 10.1080/17524032.2014.914050

Schmidt, A., Ivanova, A., and Schäfer, M. S. (2013). Media attention for climate
change around the world: a comparative analysis of newspaper coverage in 27
countries.Global Environ. Change 23, 1233–1248. doi: 10.1016/j.gloenvcha.2013.07.020

Shehata, A., and Hopmann, D. N. (2012). Framing climate change: a study
of US and Swedish press coverage of global warming. J. Stud. 13, 175–192.
doi: 10.1080/1461670X.2011.646396

Shepherd, A., Fricker, H. A., and Farrell, S. L. (2018). Trends and connections across
the Antarctic cryosphere. Nature 558, 223–232. doi: 10.1038/s41586-018-0171-6

Silge, J., and Robinson, D. (2016). tidytext: Text mining and analysis using tidy data
principles in R. J. Open Source Softw. 1, 37. doi: 10.21105/joss.00037

Silva, C., Andrade, I., Yáñez, E., Hormazabal, S., Barbieri, M. Á., Aranis, A., et al.
(2016). Predicting habitat suitability and geographic distribution of anchovy (Engraulis
ringens) due to climate change in the coastal areas off Chile. Prog. Oceanogr. 146,
159–174. doi: 10.1016/j.pocean.2016.06.006

Simpson, N. P., Mach, K. J., Constable, A., Hess, J., Hogarth, R., Howden, M.,
et al. (2021). A framework for complex climate change risk assessment. One Earth 4,
489–501. doi: 10.1016/j.oneear.2021.03.005

Simsek, Y., Lorca, Á., Urmee, T., Bahri, P. A., and Escobar, R. (2019). Review
and assessment of energy policy developments in Chile. Energy Policy 127, 87–101.
doi: 10.1016/j.enpol.2018.11.058

Simsek, Y., Sahin, H., Lorca, Á., Santika, W. G., Urmee, T., and Escobar, R. (2020).
Comparison of energy scenario alternatives for Chile: towards low-carbon energy
transition by 2030. Energy. 206, 118021. doi: 10.1016/j.energy.2020.118021

Smale, D. A., Wernberg, T., Oliver, E. C., Thomsen, M., Harvey, B. P., Straub, S.
C., et al. (2019). Marine heatwaves threaten global biodiversity and the provision of
ecosystem services. Nat. Clim. Chang. 9, 306–312. doi: 10.1038/s41558-019-0412-1

Sommer, C., Malz, P., Seehaus, T. C., Lippl, S., Zemp, M., and Braun, M. H. (2020).
Rapid glacier retreat and downwasting throughout the European Alps in the early 21st
century. Nat. Commun. 11, 3209. doi: 10.1038/s41467-020-16818-0

Stecula, D. A., and Merkley, E. (2019). Framing climate change: Economics,
ideology, and uncertainty in American news media content from 1988 to 2014. Front.
Commun. 4, 6. doi: 10.3389/fcomm.2019.00006

Suli, S., Barriopedro, D., García-Herrera, R., and Rusticucci, M. (2023).
Regionalisation of heat waves in southern South America.Weather Clim. Extreme. 40,
100569. doi: 10.1016/j.wace.2023.100569

Tai, T. C., and Robinson, J. P. (2018). Enhancing climate change research with open
science. Front. Environ. Sci. 6, 115. doi: 10.3389/fenvs.2018.00115

Talukder, B., Ganguli, N.,Matthew, R., Hipel, K.W., andOrbinski, J. (2022). Climate
change-accelerated ocean biodiversity loss & associated planetary health impacts. J.
Clim. Chang. Health 6, 100114. doi: 10.1016/j.joclim.2022.100114

Tandoc, E. C. Jr., and Eng, N. (2017). Climate change communication on Facebook,
Twitter, Sina Weibo, and other social media platforms. Oxf. Res. Encycloped. Clim. Sci.
doi: 10.1093/acrefore/9780190228620.013.361

Frontiers inCommunication 14 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1226432
https://doi.org/10.1017/9781009157896
https://doi.org/10.1088/1748-9326/ac14eb
https://doi.org/10.1080/10584609.2020.1713269
https://doi.org/10.1186/s40066-021-00318-5
https://doi.org/10.1016/j.crm.2021.100290
https://doi.org/10.3390/en12214149
https://doi.org/10.1098/rspb.2021.2772
https://doi.org/10.1093/icesjms/fsv249
https://doi.org/10.1371/journal.pone.0234994
https://doi.org/10.1177/0734242X19871155
https://doi.org/10.1016/j.scitotenv.2019.03.127
https://doi.org/10.1080/17512786.2023.2200744
https://doi.org/10.1016/j.rser.2022.112111
https://doi.org/10.1146/annurev-marine-032720-095144
https://doi.org/10.1002/joc.7221
https://doi.org/10.1016/j.rser.2021.111557
https://doi.org/10.4067/s0034-98872021000500738
https://doi.org/10.1038/nclimate2448
https://doi.org/10.1016/j.mineng.2019.03.017
https://doi.org/10.1016/j.gloplacha.2018.08.007
http://www.R-project.org
https://doi.org/10.1016/j.igd.2023.100038
https://doi.org/10.1093/icesjms/fsz080
https://doi.org/10.1016/j.jclepro.2020.123717
https://doi.org/10.1136/bmjopen-2020-046333
https://doi.org/10.1016/j.crm.2017.02.001
https://doi.org/10.5194/nhess-18-847-2018
https://doi.org/10.1016/j.scitotenv.2019.135894
https://doi.org/10.1080/17524032.2014.914050
https://doi.org/10.1016/j.gloenvcha.2013.07.020
https://doi.org/10.1080/1461670X.2011.646396
https://doi.org/10.1038/s41586-018-0171-6
https://doi.org/10.21105/joss.00037
https://doi.org/10.1016/j.pocean.2016.06.006
https://doi.org/10.1016/j.oneear.2021.03.005
https://doi.org/10.1016/j.enpol.2018.11.058
https://doi.org/10.1016/j.energy.2020.118021
https://doi.org/10.1038/s41558-019-0412-1
https://doi.org/10.1038/s41467-020-16818-0
https://doi.org/10.3389/fcomm.2019.00006
https://doi.org/10.1016/j.wace.2023.100569
https://doi.org/10.3389/fenvs.2018.00115
https://doi.org/10.1016/j.joclim.2022.100114
https://doi.org/10.1093/acrefore/9780190228620.013.361
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Cortés and Quiroga 10.3389/fcomm.2023.1226432

Tosun, J. (2022). Addressing climate change through climate action. Clim. Action 1,
1. doi: 10.1007/s44168-022-00003-8

Urquiza, A., Amigo, C., Billi, M., Calvo, R., Gallardo, L., Neira, C. I., et al. (2021).
An integrated framework to streamline resilience in the context of urban climate risk
assessment. Earth’s Fut. 9, e2020EF001508. doi: 10.1029/2020EF001508

van der Wiel, K., and Bintanja, R. (2021). Contribution of climatic changes in mean
and variability to monthly temperature and precipitation extremes. Commun. Earth
Environ. 2, 1. doi: 10.1038/s43247-020-00077-4

Varga, K., Jones, C., Trugman, A., Carvalho, L. M., McLoughlin, N., Seto, D., et al.
(2022). Megafires in a warming world: what wildfire risk factors led to California’s
largest recorded wildfire. Fire 5, 16. doi: 10.3390/fire5010016

Vargas, C. A., Cuevas, L. A., Broitman, B. R., San Martin, V. A., Lagos, N. A.,
Gaitán-Espitia, J. D., et al. (2022). Upper environmental p CO2 drives sensitivity
to ocean acidification in marine invertebrates. Nat. Clim. Change 12, 200–207.
doi: 10.1038/s41558-021-01269-2

Vu, H. T., Liu, Y., and Tran, D. V. (2019). Nationalizing a global phenomenon: A
study of how the press in 45 countries and territories portrays climate change. Global
Environ. Change 58, 101942. doi: 10.1016/j.gloenvcha.2019.101942

Wamsler, C. (2017). Stakeholder involvement in strategic adaptation planning:
transdisciplinarity and co-production at stake?. Environ. Sci. Policy 75, 148–157.
doi: 10.1016/j.envsci.2017.03.016

Wickham, H. (2016). Package ‘Rvest’. Available online at: https://cran.r-project.org/
web/packages/rvest/rvest.pdf

Wickham, H., Chang, W., and Wickham, M. H. (2016). Package ‘ggplot2’. Create
Elegant Data Visualisations Using the Grammar of Graphics. Version 2, 1–189.

Wickham, H., François, R., Henry, L., and Müller, K. (2022). dplyr: A Grammar of
DataManipulation. Avaialble online at: https://dplyr.tidyverse.org, https://github.com/
tidyverse/dplyr

Wilkenskjeld, S., Miesner, F., Overduin, P. P., Puglini, M., and Brovkin,
V. (2022). Strong increase in thawing of subsea permafrost in the 22nd
century caused by anthropogenic climate change. Cryosphere 16, 1057–1069.
doi: 10.5194/tc-16-1057-2022

Wong-Parodi, G. (2020). When climate change adaptation becomes a “looming
threat” to society: exploring views and responses to California wildfires and public
safety power shutoffs. Energy Res. Soc. Sci. 70, 101757. doi: 10.1016/j.erss.2020.
101757

Wonneberger, A., Meijers, M. H., and Schuck, A. R. (2020). Shifting
public engagement: How media coverage of climate change conferences
affects climate change audience segments. Public Understand. Sci. 29, 176–193.
doi: 10.1177/0963662519886474

Wozniak, A., Lück, J., and Wessler, H. (2015). Frames, stories, and images:
the advantages of a multimodal approach in comparative media content research
on climate change. Environ. Commun. 9, 469–490. doi: 10.1080/17524032.2014.
981559

Wyser, K., Kjellström, E., Koenigk, T., Martins, H., and Döscher, R. (2020).
Warmer climate projections in EC-Earth3-Veg: the role of changes in the greenhouse
gas concentrations from CMIP5 to CMIP6. Environ. Res. Lett. 15, 054020.
doi: 10.1088/1748-9326/ab81c2

Xu, P., Wang, L., Liu, Y., Chen, W., and Huang, P. (2020). The record-breaking
heat wave of June 2019 in Central Europe. Atmosph. Sci. Lett. 21, e964. doi: 10.1002/
asl.964

Zemp, M., Huss, M., Thibert, E., Eckert, N., McNabb, R., Huber, J., et al. (2019).
Global glacier mass changes and their contributions to sea-level rise from 1961 to 2016.
Nature 568, 382–386. doi: 10.1038/s41586-019-1071-0

Zúñiga, F., Jaime, M., and Salazar, C. (2021). Crop farming adaptation to
droughts in small-scale dryland agriculture in Chile. Water Resour. Econ. 34, 100176.
doi: 10.1016/j.wre.2021.100176

Frontiers inCommunication 15 frontiersin.org

https://doi.org/10.3389/fcomm.2023.1226432
https://doi.org/10.1007/s44168-022-00003-8
https://doi.org/10.1029/2020EF001508
https://doi.org/10.1038/s43247-020-00077-4
https://doi.org/10.3390/fire5010016
https://doi.org/10.1038/s41558-021-01269-2
https://doi.org/10.1016/j.gloenvcha.2019.101942
https://doi.org/10.1016/j.envsci.2017.03.016
https://cran.r-project.org/web/packages/rvest/rvest.pdf
https://cran.r-project.org/web/packages/rvest/rvest.pdf
https://dplyr.tidyverse.org
https://github.com/tidyverse/dplyr
https://github.com/tidyverse/dplyr
https://doi.org/10.5194/tc-16-1057-2022
https://doi.org/10.1016/j.erss.2020.101757
https://doi.org/10.1177/0963662519886474
https://doi.org/10.1080/17524032.2014.981559
https://doi.org/10.1088/1748-9326/ab81c2
https://doi.org/10.1002/asl.964
https://doi.org/10.1038/s41586-019-1071-0
https://doi.org/10.1016/j.wre.2021.100176
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

	How academic research and news media cover climate change: a case study from Chile
	1. Introduction
	2. Materials and methods
	2.1. Academic articles
	2.2. News media articles
	2.3. Preprocessing
	2.4. Publication trends
	2.5. LDA topic modeling
	2.6. Visualizations

	3. Results
	3.1. Publications trends over 2012–2022 period
	3.2. LDA topic modeling

	4. Discussion
	4.1. Publications trends over 2012–2022 period
	4.2. LDA topic modeling
	4.2.1. Climate change indicators
	4.2.2. Climate change impacts
	4.2.3. Adressing climate change
	4.2.4. Climate change and society
	4.2.5. Climate politics

	4.3. Analyzing news media and academic research
	4.4. Limitations

	5. Conclusion
	Data availability statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


