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ABSTRACT: Television weathercasters are uniquely situated to inform their audiences about the
local impacts of global climate change and a growing number of them are adopting the role of
climate change educator. We surveyed all American broadcast meteorology professionals in 2015
(N =2,059; response rate = 22.6%), 2016 (N = 2017; response rate = 31.2%), and 2017 (N = 2,177;
response rate = 22.1%) to assess weathercasters’ interest in reporting about climate change; if,
where, and how they report about climate change; and the reactions they get from their audiences
when they do. Many participating weathercasters indicated that they were moderately or very
interested in reporting about climate change, especially using local historical climate information
(56%). Just over half of the weathercasters (57.9%) had used one or more communication mode
to inform their viewers, or other people in their community, about the local impacts of climate
change in the prior year. The most commonly used modes were social media (42.7%), school visits
(36.3%), community events (33.1%), and on-air broadcasts (31.3%). Most weathercasters who had
reported about climate change on air indicated they received either positive viewer feedback or
little feedback (61.9%); conversely, weathercasters who had not reported about climate change
expected to receive mostly negative feedback (44.2%). In sum, this analysis suggests that large
numbers of weathercasters have adopted the role of climate change educator in their communities;
they use a range of communication modes to share climate change information with their audiences
and receive mostly positive feedback from their audiences when they do.
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frequent instances of cold weather, and changing precipitation patterns, climate change

has touched the lives of millions of Americans over the past several years (National
Academies of Sciences, Engineering, and Medicine 2016, 85-125). Television meteorologists
and weathercasters (hereafter called weathercasters) have long played a critical role in society
by interpreting and explaining weather events, preparing audiences for weather-related
hazards, and helping their audiences better understand the local environment (Wilson 2008a;
Henson 2010). Weathercasters can now play another important role in society by helping
viewers understand how climate change influences their weather, both day to day and during
extreme events (Wilson 2008a; Maibach et al. 2016). In this manner, weathercasters can
effectively link viewers’ experiences with their local weather to information about broader,
long-term climate trends—making the global local (Zhao et al. 2014; Bloodhart et al. 2015).

Until recently, few weathercasters reported about climate change on air and barriers to
such reporting have been documented at multiple levels (Wilson 2009; Shoemaker and Reese
2014). At the individual level, many weathercasters were once skeptical of human-caused
climate change (Wilson 2009), perceived low levels of agreement among the climate science
community (Wilson 2002, 2009), mistrusted climate models (Wilson 2009), or did not see
climate change reporting as part of their professional role (Meldrum et al. 2017). In their news
routines, weathercasters felt they did not have time to prepare climate change stories (Wilson
2009), lacked access to climate scientists and easy to use content (Maibach et al. 2011), and felt
constrained by the 2-3-min broadcast weather segment (Wilson 2008b, 2009; Meldrum et al.
2017). At the organizational level, barriers included actual or anticipated lack of support from
station management (Wilson 2009; Henson 2010; Maibach et al. 2011, 2015; Meldrum et al.
2017). Weathercasters also feared negative feedback from viewers (Henson 2010; Maibach
et al. 2011; Meldrum et al. 2017). Some weathercasters avoided climate change reporting to
stay out of the broader conflict that had emerged within their professional community on the
topic (Wilson 2012; Stenhouse et al. 2017).

Over the past decade, however, many of these barriers have been reduced or alleviated
(Maibach et al. 2016). Weathercasters’ understanding of climate change has evolved rapidly
(Maibach et al. 2017): they are now more aware of the scientific consensus (Perkins et al. 2020)
and their views are now more closely aligned with those of climate scientists (Maibach et al.
2017). Climate change reporting resources that simplify the preparation of climate change
stories are now freely available (Woods Placky et al. 2016; Perkins et al. 2018) and sustained
efforts have been made to use training and peer modeling to show how climate change infor-
mation can be presented within the weather segment (Maibach et al. 2016). Indeed, Perkins
et al. (2018) found that the strongest predictors of climate change reporting were receiving
Climate Matters reporting resources, personal interest in reporting on climate change, and age.
In turn, interest in reporting about climate change was most strongly predicted by certainty
that climate change is happening and is human caused (Perkins et al. 2018). As individual
weathercasters and their management learn about the benefits of climate change reporting,
such as awards and gaining competitive advantages, there are some indications that the orga-
nizational barriers to climate change reporting are also being reduced (Maibach et al. 2016).

T hrough increases in the frequency and intensity of extremely warm temperatures, less
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Climate change reporting embodies a wide variety of activities and behaviors, because the
modern weathercaster uses a wide variety of communication methods (Henson 2010). Early
studies described how weathercasters used the 15-20-s transitions between the news and
weather to discuss climate change, as well as community and school outreach presentations
(Wilson 2008a). In the 2000s, with the rise of websites and blogs, news stations’ websites and
weathercaster blogs became another modality for climate change reporting (Wilson 2009).
Weathercasters now also include climate change information in their on-air forecast, longer
news stories, and posts on social media (Maibach et al. 2017). Climate change reporting by
weathercasters often, but not always, includes explicit references to climate change; some
weathercasters prefer to present historical trend data (e.g., temperature trends), but omit the
phrase “climate change” or “global warming” (Bloomberg News 2017).

With support from the National Science Foundation, between 2015 and 2017, we conducted
the most comprehensive surveys to date of broadcast meteorology professionals—annual cen-
sus surveys to assess weathercasters’ views about climate change, climate change reporting
behaviors, and the barriers they face when reporting about climate change. In this article, we
describe the present state of climate change reporting among U.S. weathercasters.

Methods

Starting in 2015, we used Cision, a commercial database of news professionals to obtain an
initial list of people currently working in broadcast meteorology, and we verified and updated
the list manually each year by looking at the websites for each broadcast affiliate. Using the
same general protocol each year, we conducted online surveys with every person currently
working in weathercasting and broadcast meteorology in the United States. Our first survey
was conducted from 20 January through 23 February 2015 and was emailed to 2,059 people,
with a response rate of 22.6% (N = 466). Our second survey, conducted from 6 to 31 January,
2016, was e-mailed to 2,017 people and had a response rate of 31.2% (N = 629). Our final
survey was conducted from 9 to 27 January, 2017 and was emailed to 2,177 people with a
response rate of 22.0% (N = 480). Participation rates were respectable considering the chal-
lenges of surveying news professionals (e.g., Briiggemann and Engesser 2014) and that many
studies of news professionals rely on a small number of in-depth interviews.

To assess nonresponse error—the most serious form of error in surveys seeking to represent
population parameters (Dillman et al. 2014, p. 5)—we compared participants and nonpartici-
pants using publicly available data on each person’s gender, region, market characteristics,
and occupational position at their station (information we had recorded when developing the
census frame). Using chi-square goodness-of-fit tests and t tests (that are fully reported in the
supplemental materials; https://doi.org/10.1175/BAMS-D-18-0225.2), we found a statistically signifi-
cant difference in gender [c?(2) = 7.703, p < 0.01], such that females were underrepresented in the
survey as compared to their proportion in the population. We also found statistically significant
differences by occupational positions such that chief meteorologists were overrepresented in
the survey [c*(1) = 25.235, p < 0.001], and weather anchors [c?(1) = 4.135, p < 0.05] and people in
the “other” category [c*(1) = 6.025, p < 0.05], were underrepresented in the survey. There was no
difference in survey participation between people in other occupational positions (meteorolo-
gists, weather producers, reporters, and temporary/fill-in meteorologists and weathercasters).
Participants and nonparticipants also did not differ on geographic region [c*(9) = 10.738, p =
0.294], or on market-level characteristics including population size [t(2,200) = 1.03, p = 0.305],
economic situation [t(2,200) = 0.69, p = 0.490], average temperature [t(2,200) = 1.55, p = 0.120],
or political ideology of the media market [t(2,200) = 0.18, p = 0.855].

The survey instrument consisted of a range of questions including a review of professional
practices and pressures in the broadcast meteorology community, views of climate change,
climate change reporting interests and practices, and professional development needs. Certain
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questions were included in every survey, while others varied year to year based on the project
needs and evolving research interests. Each survey was fielded for approximately three weeks,
and participants were sent up to five or six e-mail reminders to participate. The median survey
completion times were 13.49, 15.13, and 19.63 min, in 2015, 2016, and 2017, respectively.

Participant demographics. A diverse group of weathercasters completed the survey each
year. Across all three years, the largest segments of survey participants identified as chief
meteorologists (31.3% in 2015; 29.1% in 2016; 29.4% in 2017), weekend meteorologists (14.2%
in 2015; 22.4% in 2016; 19.4% in 2017), or morning/noon/midday meteorologists (12.7% in
2015; 19.1% in 2016; 20.6% in 2017).

The majority of survey participants possessed a bachelor’s degree in meteorology or atmo-
spheric science (49.1% in 2015; 52.6% in 2016; 54.2% in 2017), and many participants held
a master’s degree in meteorology or atmospheric science (9% in 2015; 7.3% in 2016; 7.1% in
2017). Additionally, many survey participants had a certificate in meteorology or broadcast
meteorology (16.5% in 2016; 15.4% in 2017)" or a bachelor’s .
degree in journalism or mass communication (11.8% in 2015; ! The 2015 survey did not include the “certificate
14.5% in 2016; 14.4% in 2017). Other educational degrees in meteorology or broadcast meteorology” re-
appeared less frequently. Each year, about one-quarter of the {  sponseoption.
weathercasters surveyed had the American Meteorological So-
ciety (AMS) Certified Broadcast Meteorologist (CBM) Seal, another quarter had the AMS Seal
of Approval, another quarter had no seal of approval, and just less than a quarter had the
National Weather Association (NWA) Seal of Approval.

The age of weathercasters surveyed did not vary much from year to year. About a quarter
represented the 18-29 age group, another quarter represented the 30-39 age group, about
20% represented the 40—-49 age group, about 20% represented the 50-59 age group, and the
remaining approximately 9% of survey participants were age 60 or older. Across each year of
the survey, about a quarter of the survey participants identified as female and three-quarters
identified as male.

More detailed sampling information, methodological information, and participant demo-
graphics are provided in the supplemental materials.

Results

Interest in being the station scientist. The American Meteorological Society’s “station
scientist” initiative encourages broadcast meteorologists to cover a range of science topics
beyond the weather, such as space and astronomy, climate, health, or energy, for their sta-
tion (Posegate 2008; Wilson 2008b). In 2017, a majority of weathercasters surveyed (67.9%)
said they were familiar with the station scientist initiative; of those, many indicated that
they were filling this role at their station to some extent (yes: 38.9%; somewhat: 48.9%; no:
10.6%, other 1.5%; N = 470). For those unfamiliar with the initiative, a brief description was
provided, and about one-third (33.3%; N = 57) of these survey participants indicated that
they would be interested in filling this role at their station.

Interest in reporting about climate change. In each survey we asked participants questions
about their climate change reporting interests, including what kind of local climate change
impact stories they would be interested in reporting on (2015), what kind of climate change
material they are most confident presenting on air (2016), and what kind of climate change
topics they are most interested in presenting on air (2017).

Over half of weathercasters who participated in the 2015 survey said they were interested
in presenting climate change topics that have broad, regional relevance, including extreme
precipitation and/or flooding, drought and water shortages, extreme heat events, and impacts
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Interest in Reporting Local Climate Change Impact Stories
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"Which, if any, of the following local climate change stories would you be interested in reporting on?
2015 National Survey of Broadcast Meteorologists (N = 466)
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2016 National Survey of Broadcast Meteorologists (N = 629)
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on plants and animals (see Fig. 1). Weathercasters expressed less interest in reporting on more
regionally specific topics such as hurricanes, sea level rise, and wildfires, which may be a
function of the weather in the preceding year, the regions of the country survey participants
came from, or the number of people impacted for a particular place and time.

Climate change information comes in a variety of formats, such as historical statistics and
trends, model projections for the future, and impact, adaptation, and mitigation information.
In 2016 we asked weathercasters how comfortable they felt presenting these different types
of information to their on-air viewers. A majority of survey participants indicated they were
very comfortable presenting historical local climate statistics (63.9%; see Fig. 2). Weather-
casters, however, were least comfortable presenting information about global climate change
mitigation strategies (13.2% indicated very uncomfortable) and future global climate change
projections (15.9%) on air.

Similarly, in 2017, over half (56%) of the weathercasters surveyed were moderately or
very interested in presenting local historical climate information from recent decades on air,
while approximately one-third were interested in reporting about climate change impacts,
adaptation efforts, protective behaviors, mitigation efforts, and future projections; see Fig. 3.

Many weathercasters surveyed voiced an interest in reporting longer-format climate change
stories outside of the traditional weather segment. In 2017, nearly half of weathercasters
(44.3%) were somewhat, moderately, or very interested in reporting longer-format climate
change stories on air outside of the weather segment. However, only about a quarter (27.6%)
said they had reported a longer-format climate change story on air outside the weather seg-
ment in the past year.

State of climate change reporting. Many weathercasters have informed members of their
community about the local impacts of climate change in the past several years. In 2017, just
over half (57.9%) of the weathercasters surveyed had used one or more modes of communi-
cation to inform their viewers or other people in their communities about the local impacts
of climate change, at least one time, in the prior year. Climate change information was most
likely to be shared on social media (42.7%), during in-person school (36.3%) and community
events (33.1%), and during on-air broadcasts (31.3%); see Fig. 4.

Participants who provided climate change information online (N = 150) and on social
media (N = 225) were asked how often they did so. Over half (58.6%) of the weathercasters
who reported about the local impacts of climate change on air, did so one to four times in
the past year. Approximately one-quarter (28.7%) presented climate change information on
air between 5 and 20 times in the past year. A minority, just 4.6%, presented climate change
information on air two or three times a month or more frequently in the prior year. Another
8% said they did not report about climate change on air in the past year.

Communicating with audiences online and on social media is becoming an increasingly
common practice for weathercasters, and this is a popular mode for sharing climate change
information. In 2017, approximately half (51.3%) of the weathercasters who utilized social
media to report about the local impacts of climate change did so one to four times during the
past year. An additional 28.2% shared climate change information on social media five to
twenty times in the past year, and one-tenth (10.2%) did so several times a month or more
frequently. Another 10.3% said they did not communicate about climate change on social
media during the past year.

Feedback from viewers. In 2017 we asked weathercasters what kind of feedback they had
received when they reported on local climate change topics. More than a quarter (28.6%) of
weathercasters who had presented about climate change on air in the past year (N = 150)
received “very few reactions either way” from their audiences (see Fig. 5). However, of those
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Interest in Presenting Climate Topics On Air
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2017 National Survey of Broadcast Meteorologists (N = 480)
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Data labels are not pictured for amounts less than 5%.
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When you report about local climate change topics on air, is the
feedback you receive from viewers...
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Mostly or entirely Mixed but leaning  Mixed--about 50/50  Mixed but leaning Mostly or entirely | get very few
negative negative negative and positive positive positive reactions either way

2017 National Survey of Broadcast Meteorologists (N = 150)

Note: This question was administered to only people who said "Yes" they had presented "On air" in the question,
"Over the past 12 months, did you use the following channels to inform your viewers, or other people in your
community, about the local impacts of climate change?"

Fig. 5. Weathercasters already reporting about climate change on air find that they get few reactions
from viewers, but when they do the viewer response is mostly mixed or positive.

receiving feedback, about a third (33.3%) indicated that they received mixed but leaning
positive or mostly positive feedback from their audiences. About a quarter (25.9%) said the
feedback was equally mixed between negative and positive; while only 12.2% said feedback
was leaning or mostly negative.

For those who had not previously reported on local climate change topics, we asked them
what kind of feedback they expected to receive. In contrast to the mostly positive experiences
of weathercasters who had reported on air about climate change, most weathercasters who
had not reported local climate change topics on air (N = 264) believed that viewer feedback
would be mostly negative. Almost half (44.2%) expected negative feedback and relatively few
(11.2%) believed they would get positive feedback from viewers (see Fig. 6).

Conclusions
Our surveys suggest that large numbers of weathercasters are interested in reporting about
climate change; however, weathercasters are most confident and interested in presenting local,
historical climate change information as compared to projections of future climate. Future cli-
mate projections include several sources of uncertainty that may be difficult to explain during
the short weather segment (Henson 2010). Considering weathercasters’ attention to accuracy
and sensitivity to viewer’s accusations of producing inaccurate forecasts, their reluctance
to discuss future climate projections is not surprising (Wilson 2009; Schweizer et al. 2014).
However, many survey participants expressed an interest in producing longer-format cli-
mate change stories outside of the weather broadcast. Reporting longer-format science stories
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If you were to report about local climate change topics on air,
what kind of feedback would you expect from viewers...
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15.1%
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2.3%

0 ]

Mostly or entirely Mixed but leaning  Mixed--about 50/50  Mixed but leaning Mostly or entirely 1 would expect to get
negative negative negative and positive positive positive very ter\:v reactions
either way

2017 National Survey of Broadcast Meteorologists (N = 264)

Note: This question was administered to only people who said "No", "Don't Know", or "Not applicable to me" when
asked if they had presented "On air" in the question, "Over the past 12 months, did you use the following
channels to inform your viewers, or other people in your community, about the local impacts of climate change?"

Fig. 6. Weathercasters not already reporting about climate change on air perceive that the viewer response
will be mostly mixed or negative.

is a new role for many broadcast meteorologists, one that is closely related to the American
Meteorological Society’s station scientist initiative (Posgate 2008; Wilson 2008b). The station
scientist initiative encourages broadcast meteorologists—often the only scientist in the news-
room—to cover a range of science topics beyond the weather. In addition to the station scientist
initiative, there are a variety of personal, organizational, and cultural factors that influence
whether and how often weathercasters report about climate change, but being personally
interested in climate change and actively engaging with scientific and climate information
are some of the greatest predictors of climate change reporting (Perkins et al. 2018).

The self-described reporting behaviors indicated by our survey participants closely mirrored
their high levels of interest in climate change reporting. About a third of the survey partici-
pants reported on climate change in social media, school presentations, community events,
on air, or on the station’s website at least one time in the prior year. Many weathercasters
reported about climate change infrequently, but a small number of weathercasters reported
about climate change regularly, conveying information multiple times a month on air and/
or on social media. These results are supported by the growth of programs like Climate Mat-
ters, which e-mail regular updates on localized climate change information to its subscribers
(Woods Placky et al. 2016). Climate Matters has experienced incredible growth in the past
eight years, going from a pilot project with one weathercaster in 2010 to 668 weathercasters
as of February 2019.

One limitation of these results is that our survey did not specify precisely what constitutes
a “climate change news story” or “reporting on climate change.” In the survey, we asked
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weathercasters if they had informed their viewers, or other people in their community, about
the local impacts of climate change and if they had reported “on the local impacts of climate
change.” Unfortunately, there is no way to know exactly how survey participants interpreted
these questions. In future surveys related to this topic, it would be valuable to provide a
definition of climate change reporting specific to different communication modalities. For
example, climate change reporting on Facebook may be defined as one Facebook post that
discusses the local effects of climate change. On air, this could be defined as any discussion
about the local effects of climate change anywhere within the broadcast news program. Fur-
thermore, it would be valuable to specify whether climate change reporting must include the
words “climate change” or if any discussion about warming trends should also be considered
reporting on climate change.

Interestingly, online and social media were the most popular communication methods for
weathercasters to share information about climate change. Weathercasters are increasingly
expected to use a range of communication methods in their work, including social media
(Henson 2010). However, social media can be a source of incivility that can deter participation
in online discussion for contested issues, such as climate change (Su et al. 2018; Howarth
and Sharman 2017). Still, weather information, as compared to other kinds of news, may
be less likely to lead to incivility (Anderson and Huntington 2017). It is also possible that
the expectations for negative feedback or consequences of receiving negative feedback are
different for online versus other communication modes. Future research could investigate
whether and how weathercasters’ audiences and audience feedback differ between broadcast
and social media modes, the kind of communication these different methods afford, and any
possible difference in effects of local climate change information presented by weathercasters
in different media.

In addition to investigating climate change reporting across different communication
methods, future research should also investigate the types of information weathercasters
are presenting. For example, Climate Matters reporting resources often attempt to enhance
perceptions of personal relevance of the issue by presenting the local or regional impacts
of global climate change on weather, health, agriculture, water resources, and other local
interests (Woods Placky et al. 2016). Presenting climate change as a local story should help
publics who see climate change as a distant issue (i.e., affecting the polar regions) see how it
affects their own communities, is connected to their own experiences, and thus become more
personally relevant (Maibach et al. 2016). Several additional models for improving climate
change reporting have also emerged. For example, personalizing climate change by shar-
ing stories about how local people are being affected could also decrease distance, increase
personal relevance, and model effective behaviors to adapt and respond to climate change
impacts (e.g., https://climatestoriesnc.org or https://climatewisconsin.org).

A range of influences affect news professionals’ reporting choices, and weathercasters
are likely affected by a similar variety of influences, including feedback from audiences
(Briiggemann 2014; Shoemaker and Reese 2014). The large gap between perceived and actual
viewer response among weathercasters who have not and those who have presented local
climate change information on air was a notable finding. However, it is apparent why some
weathercasters are hesitant to do anything that may erode their relationship with viewers.
Weathercasters are one of the most important influences on a viewers’ selection of a news
program and are under an exceptional amount of pressure to maintain a positive relationship
with their audiences (Meldrum et al. 2017). Schweizer and colleagues (2014, p. 93) noted
how weathercasters, “aim to be perceived by viewers as approachable, trustworthy sources
of news,” and because they work in competitive markets, they are hesitant to say anything
that would alienate viewers.

Audiences may not be as hostile toward climate information as some weathercasters
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perceive them to be. Even audience members who may be considered “unconvinced” that
climate change is happening may not be opposed to seeing information about it in their local
news (Engblom et al. 2019). Nonetheless, weathercaster’s perception of how audiences are
expected to respond to climate change information may play an important role in shaping
climate change reporting decisions. Future research should investigate these dynamics, and
the role that perceived audience response plays in shaping journalistic decisions, which
may vary by region of the country, type of climate change information, or even by method
of communication.

These results may be limited in that we cannot conclude how many people did not see or
receive the survey because of e-mail filters, firewalls, or online security. Despite that, our
comparisons show that the survey participants were similar to those who did not participate
in the survey across several different dimensions, increasing our confidence in the represen-
tativeness of these results. Chief meteorologists were slightly overrepresented and weather
anchors were slightly underrepresented, and so these results may be slightly biased toward
those weather professionals having more meteorological education and experience.

Furthermore, the timing of the survey may have influenced some of the results. Our survey
has always been fielded in January or February, which may have made any recent weather
events—and their reporting—more salient. Additionally, we only asked about interest in
reporting about climate change impacts in 2015 (i.e., drought, floods, hurricanes), and the
responses may have been affected by the weather of that prior year. In fact, in the United States,
2014 was notable for drought and heat, and less so for large hurricanes (Herring et al. 2015).

In conclusion, we find that a growing number of weathercasters are adopting the role of
climate change educator. In doing so, they are finding a variety of ways to communicate about
the changing weather and climate change in their local communities and regions, and likely
helping their audiences understand more about this important issue.
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