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ABSTRACT

The journalistic norm of balance has been described as the practice of giving equal weight to different sides

of a story; false balance is balanced reporting when the weight of evidence strongly favors one side over

others—for example, the reality of human-caused climate change. False balance is problematic because it

skews public perception of expert agreement. Through formative interviews and a survey of American

weathercasters about climate change reporting, we found that objectivity and balance—topics that have

frequently been studied with environmental journalists—are also relevant to understanding climate change

reporting among weathercasters. Questions about the practice of and reasons for presenting an opposing

viewpoint when reporting on climate change were included in a 2017 census survey of weathercasters working

in the United States (N 5 480; response rate 5 22%). When reporting on climate change, 35% of weather-

casters present an opposing viewpoint ‘‘always’’ or ‘‘most of the time.’’ Their rationale for reporting opposing

viewpoints included the journalistic norms of objectivity and balanced reporting (53%), their perceived

uncertainty of climate science (21%), to acknowledge differences of opinion (17%), to maintain credibility

(14%), and to strengthen the story (7%). These findings show that climate change reporting from weather-

casters sometimes includes opposing viewpoints, and possibly a false balance, but further research is neces-

sary. Moreover, prior research has shown that the climate reporting practices among weathercasters are

evolving rapidly and so the problem of false-balance reporting may already be self-correcting.

1. Introduction

Over the past decade, broadcastweather professionals—

including broadcastmeteorologists, weather anchors, and

others who do broadcast weather work, hereinafter called

weathercasters—have become important climate change

educators in their local communities (Wilson 2008a;

Maibach et al. 2016).Weathercasters’ views about climate

change have rapidly evolved and are now closely aligned

with the scientific consensus (Wilson 2002; Maibach et al.

2017b; Perkins et al. 2019,Broadcast meteorologists’ views

on climate change: A state-of-the-community review,

manuscript submitted to Wea. Climate Soc.). Climate

reporting resource programs that assist weathercasters

reporting about the local impacts of climate change have

seen considerable growth in participation over the past

several years (Wilson 2009; Placky et al. 2016). In 2017,

just over one-half (57.9%) of American weathercasters

said they informed members of their community about

climate change (Timm et al. 2019).

These recent increases in climate change reporting

have occurred alongside several important trends that

are expanding the duties and roles of weathercasters
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(Henson 2010). In addition to delivering the forecast on

air, weathercasters are using a wider variety of commu-

nication methods in their work than ever before, includ-

ing blogs and websites, social media, and community

presentations (Henson 2010). Additionally, many broad-

cast weather professionals—often the only scientist in the

newsroom—have embraced the role of station scientist

and are reporting on a range of science topics beyond

the weather (Posegate 2008; Wilson 2008b; Timm et al.

2019). Some weathercasters also have the title of science

or environmental reporter and have broader reporting

responsibilities in this role (Maibach et al. 2017a, p. 19).

Historically, there has been some professional overlap

between weathercasters and journalists, but contempo-

rary reporting about climate change has led some weath-

ercasters to adopt a greater journalistic role, increasing

this overlap in some news organizations.

Weathercasters have historically held a position that

is part scientist and part journalist, with the relative

emphasis of each being influenced by professional role,

job description, news station, and region of the country

(Henson 2010). The expansion of reporting by weath-

ercasters was not completely unexpected; in 1989, John

Coleman, founder of The Weather Channel, projected

that ‘‘a decade from now. . .the weathercast is no longer

a part of the newscast. There’ll be weather-news stories,

but there won’t be a weathercast’’ (Henson 2010, p. 202).

Wilson (2008a, p. 85) also explained that the days of

predicting the weather ‘‘may be numbered,’’ as weath-

ercasters are increasingly expected to report on other

science, environment, and health topics. While jour-

nalism may be a growing part of the broadcast weather

profession, little research to date has investigated how

weathercasters think about prominent journalistic norms

and routines, such as objectivity and balance.

Objectivity, the ideal and practice of reporting news in

an impartial and unbiased way, has been scrutinized in

discussions about how climate change is covered by the

media (Fahy 2017). Objectivity entails finding and verify-

ing facts, separating facts from values, and giving equal

attention to all sides of the issue to produce balance

(Schudson 2001; Fahy 2017). While balance can be an ef-

fective framing technique in debates of legislation and

policy, it can be problematicwhen it is used to discuss topics

where there is widespread agreement among scientists or

experts (Fahy 2017). This false balance—balanced report-

ing about topics where the weight of evidence strongly

favors one side over others—has been found in media

coverage about the reality of human-caused climate change

(Boykoff 2011), and it is thenproblematic because it creates

the perception that there is an ongoing debate among ex-

perts, which tends to inhibit further action (Koehler 2016;

van der Linden et al. 2015; Dixon and Clarke 2013).

Through formative interviews and a census survey

of American weathercasters about climate change

reporting, we found that objectivity and balance—

topics that have frequently been studied with environ-

mental journalists—are also relevant to understanding

climate change reporting among broadcast meteorol-

ogists and weathercasters. This study illustrates how

weathercasters similarly grapple with practicing ob-

jectivity and balance when reporting about climate

change. In the name of balance and objectivity, we

find that many weathercasters include opposing view-

points when reporting on climate change, which is

possibly resulting in false balance. Last, we find that

weathercasters cite a variety of reasons for including

opposing viewpoints in their climate change reporting.

2. Literature review

a. Who is a weathercaster?

Weathercasters share weather information with au-

diences through predominantly mass mediated methods

(Henson 2010). Their formal job titles vary, but can in-

clude weathercaster, broadcast meteorologist, weather

reporter or anchor, and others.1 The profession began in

the 1940s when television weather forecasts were first

popularized and has grown since then with technological

advances in meteorology (Henson 2010). At present,

the broadcast weather professional uses a variety of

reporting methods. In addition to the TV weathercast,

they are expected to communicate in other media,

such as blogs, social media, and on the station’s

website (Henson 2010, p. 203). As a local public figure,

weathercasters often attend local events and present to

community and school groups (Wilson 2008a; Henson

2010). In addition to presenting the weather, many

weathercasters also contribute to a range of science,

environment, and other local news topics (e.g., traffic

or recreation). Weathercasters are seen as ‘‘affable but

authoritative’’ as they are frequently the only member

of the newsroom with any training in science (Henson

2010, p. 19).

‘‘Broadcast meteorology is both a science and an art,

and one should receive rigorous training in both the

science of meteorology and the art of communication

and broadcasting. The ability to connect with individuals

in the audience is critical,’’ explained Doug Gillham, a

broadcast weather educator (Henson 2010, p. 35). How-

ever, there is no singular model for broadcast weather

1We garnered these data from a census of broadcast weather

professionals that we have developed, which includes the job title

listed on the news organization website.
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instruction or license required to communicate weather

information on television in the United States (Davie

et al. 2006; Green et al. 2019). Weathercasters may have

training in meteorology and atmospheric sciences, jour-

nalism and mass communication, some combination, or

other disciplines (Green et al. 2019). A recent assessment

found that between half to two-thirds of weathercasters

have a meteorology degree and another one-fifth have

a certificate in broadcast and operational meteorology

(Green et al. 2019). In an effort to create standardization

despite the variety of training pathways, the American

Meteorological Society (AMS) and the National Weather

Association (NWA) both have certification programswith

specific educational requirements (Earl and Pasternack

1991; Hill and Mulvey 2012). However, even with a cer-

tification, the weather specialization can be like a jour-

nalist’s ‘‘beat’’ and the level of expertise can vary greatly.

In general, weathercasters with the title of ‘‘broadcast

meteorologist’’ tend to have expertise and training in

atmospheric science and meteorology. AMS defines a

meteorologist as ‘‘an individual with specialized educa-

tion who uses scientific principles to explain, understand,

observe or forecast the earth’s atmospheric phenomena

and/or how the atmosphere affects the earth and life on

the planet’’ (Hill and Mulvey 2012, p. 1080). Specifically,

the AMS definition of a meteorologist entails having a

degree in meteorology or atmospheric science, years

of professional experience in meteorology, and re-

lated coursework inmathematics, physics, and computer

science (Hill andMulvey 2012). The chief meteorologist

is usually the most experienced meteorologist at the

news station, and the other meteorologists are usually

newer or less experienced (Henson 2010). Stations in

regions of the country with more complex weather

phenomena usually hire meteorologists (Henson 2010).

Some weathercasters, such as weather anchors or

weather reporters, usually have less extensive special-

ized training in meteorology or atmospheric science

than meteorologists (Earl and Pasternack 1991; Hill and

Mulvey 2012). Large stations may also hire weather

producers, who create graphics and coordinate story

development (Henson 2010). Additionally, many mete-

orologists and weathercasters are also becoming re-

porters, creating written, online, or broadcast stories

focused on science or the ‘‘green beat’’—stories about

energy, technology, recycling, and other environmental

issues (Henson 2010; Wilson 2008b, p. 1).

There is some tension and debate about whether

weathercasters should be considered journalists, which

depends on the context in which journalism is being

discussed (Earl and Pasternack 1991; Henson 2010).

Journalism can be a profession, a set of practices, an

industry or business, or a way of thinking (Deuze 2005).

As a profession, journalists and weathercasters have

similar self-definitions of their work. For example, both

groups pride themselves in providing information as a

public service (Earl and Pasternack 1991; Deuze 2005;

Henson 2010). For journalists, their service is as an

institutional watchdog and amplifier of the conversa-

tions occurring in society (Deuze 2005). For broadcast

weather professionals, their service is localized weather

information communicated in ways that add value to

the more technical National Weather Service reports

(Henson 2010, 45–49).

As a set of practices, there are similarities and dif-

ferences between journalists and broadcast weather

professionals. Weathercasters are expected to have

specialized skills in meteorology in addition to the

skills expected of journalists, which include reporting,

researching, interviewing, sourcing, writing, and editing

(Josephi 2009). Even weathercasters with no meteoro-

logical training are expected to have some specialized

knowledge in relation to weather (Green et al. 2019).

Both also tend to have a primary medium (e.g., print

or broadcast), but are expected to use a range of other

media and social media for their reporting (Henson

2010; Gibson 2016).

As employees of a business or industry, journalists

and weathercasters both work within the constraints

of their news organizations and the commercial forces

that put pressure on them (Shoemaker and Reese 2014;

Gibson 2016; Meldrum et al. 2017). News organizations

have owners, internal structures, cultures, and distinct

market forces that influence the development of news

products, including the weather broadcast (Henson

2010; Shoemaker and Reese 2014; Meldrum et al.

2017). Both professionals—journalists and broadcast

weather professionals—also find themselves adapting

their work to respond to the pressures associated with

declining revenues, the 24 h per day/7 days per week

news cycle, and the increasingly fragmented news en-

vironment (Gibson 2016; Meldrum et al. 2017).

Journalists also define their work through a way of

thinking or acting, also known as professional norms.

Deuze (2005, p. 455) explained how this professional

ideology is the social cement that determines who is in

and out of the group of professional journalists. Journalists

define themselves by their practices of being impartial,

neutral, objective, and fair (Shoemaker and Reese 2014;

Deuze 2005).However, as a unique kind of journalism, the

work of weathercasters has rarely been investigated

through the professional values held by journalists.

Henson’s (2010) book on the history of broadcast me-

teorology never once mentions ‘‘objectivity.’’ While

weathercasters and journalists may share some or all of

these professional norms due to their joint workplaces
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and the close proximity of their professions, it is unclear

because the views of weathercasters toward objectivity

have not been isolated from the broader professional

community.

b. Objectivity and balance

Objectivity is often touted as the cornerstone of

American journalism, but the concept can have many

different definitions and interpretations (Ward 2009;

Fahy 2017). For example,McQuail (2010, p. 200) defines

objectivity as reporting news with accuracy, taking a

position of neutrality toward the subject of reporting,

and avoiding partisanship or bias. Fahy (2017, p. 1)

described objectivity as the ‘‘reporting of news in an

impartial and unbiased way by finding and verifying

facts, reporting facts accurately, separating facts from

values, and giving two sides of an issue equal attention.’’

Schudson (2001, p. 150) says that objectivity ‘‘guides

journalists to separate facts from values and report only

the facts.’’ In general, accuracy and impartiality are the

guiding principles of objectivity. However, objectivity

is not just an ideal or code of ethics, it is also a ‘‘set of

reporting and editing practices’’ that creates observable

patterns in news content (Schudson 2001, p. 149). To

practice objectivity is to avoid inserting individual opin-

ions, remain unbiased, seek different viewpoints, focus on

facts, and include opposing viewpoints in a fair and bal-

anced way (Schudson 2001).

One way that objectivity and neutrality has been

achieved is through the practice of balance, which

involves giving equal or proportional time, space, or

emphasis ‘‘between opposing interpretations, points

of view, or versions of events’’ (McQuail 2010, p. 202).

Schudson (2001, p. 150) explained that objective re-

porting aims to ‘‘represent fairly each leading side in a

political controversy.’’ Additionally, Fahy (2017) noted

how balance involves ‘‘citing opposing views in a fair

and balanced way.’’ Entman (1989) said that balance

and giving equal attention to both sides is the central

feature of objectivity. In the United States, balance

often refers to ‘‘two sides’’ or ‘‘both sides’’ corre-

sponding with the two major parties of the political

system (Hopmann et al. 2012).

Balance can be defined according to the political

system or as a result of journalistic norms and media

routines (Hopmann et al. 2012). Media routines can

accomplish a variety of goals, but ultimately, they opti-

mize the relationship between an organization and its

environment (Shoemaker and Reese 2014, p. 168). Bal-

ance has been described as having a defensive purpose;

by providing balanced accounts, journalists can avoid

offending their sources or audiences (Shoemaker and

Reese 2014). However, the practice of balance has been

criticized because it enables journalists and news orga-

nizations to avert the consequences of their stories

(Tuchman 1972, p. 660). Balance has also been decried

for being too passive, privileging elite voices, and lim-

iting the voices of marginalized groups (Fahy 2017).

However, balance is also sometimes used to commu-

nicate the nature of the political divide and different

opinions held by news audiences, even if they are in the

minority opinion (Fahy 2017).

One of the most significant concerns about the prac-

tice of balance has been the misrepresentation of factual

information. Balance relies on sources to provide factual

information, but when these sources are inaccurate or

incorrect, the reporting exhibits a false balance (Fahy

2017). False balance is created when both sides of a story

are presented, regardless of significant weight of evi-

dence on one side (Entman 1989; Illman 2015). Balance

can be a useful tool for telling simple stories or ex-

plaining policy debates, but Illman (2015) described that

when balance is introduced to more complex stories

ethical questions about objectivity emerge. For exam-

ple, is it the role of the media to share accurate infor-

mation or is it to present the different views of the issue

that exist and let the audience decide?

A story that presents a false balance has several im-

pacts on audience members perceptions of a given issue.

Research conducted in a variety of contexts has found

that false balance distorts the perception of expert

opinion (Koehler 2016; Dixon and Clarke 2013). In ad-

dition, false balance suggests that experts are still de-

bating the issue, and therefore there may be too much

uncertainty to warrant changes in behavior or policy

(Koehler 2016; Corbett and Durfee 2004; Dixon and

Clarke 2013). In the context of media ethics, false bal-

ance could also affect individual perceptions of risk,

which could lead to death or serious injury (Ward 2009;

Illman 2015).

c. False balance in climate change reporting

Fahy (2017, p. 3) described how the interpretation

of objectivity has ‘‘profound implications for climate

change.’’ Although an overwhelming majority (97%)

of climate scientists assert that human-caused climate

change is happening (Cook et al. 2016), climate change

journalism has been particularly vulnerable to false-

balance media coverage, but the prevalence has varied

over time (Boykoff 2011; Fahy 2017). In the late 1980s,

news stories about climate change were predominantly

framed as science stories, coverage was limited, and the

presentation of opposing viewpoints was practically

nonexistent (Boykoff 2011; Fahy 2017). However, as

climate change became a political topic, the inclusion of

an opposing viewpoint—a common practice in political
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news framing—became more common (Fahy 2017).

Between the mid-1990s and early 2000s, 70% of tele-

vision outlets covered climate change as a balance of

natural and human causes. In themid-2000s the scientific

evidence for anthropogenic climate change increased and

false balance in climate change reporting began to decline

(Boykoff 2011). Fahy (2017) explained that by 2010–11,

incidents of false balance had practically disappeared

from prestige press newspapers. Gibson and colleagues

(2016) recently found that environmental journalists

think the profession has moved beyond false-balance

coverage of climate change.

However, it is premature to declare that false balance

in climate change reporting on television is dead. Many

conservative news sources continue to report about cli-

mate change as if there is still a debate about whether

human-caused climate change is occurring (Feldman

2016). In addition, several mainstream TV networks

continue to air segments containing outlier perspectives

on climate change by people who deny the existence of

climate change and its human causes (MacDonald and

Hymas 2019; Kalhoefer 2018). Broader trends in the

news industry have also led climate change to be cov-

ered with a false balance (Ward 2009; Fahy 2017; Gibson

2016). As news budgets have declined, environmental

and science reporters have been eliminated from the

newsroom, and general assignment reporters—who are

less likely to have specialized knowledge about climate

change—are often left to cover climate change stories

(Gibson 2016; Boykoff and Yulsman 2013). Climate

change does not fit neatly into the established categories

of news reporting; it can be a political, environmental, or

economic story, and so selecting the right frame can be

a challenge (Fahy 2017). Furthermore, there have been

strategic efforts to undermine and influence news cover-

age about climate change; conservative think tanks and

special interest groups have leveraged the journalistic

tendency to provide an opposing viewpoint to propagate

messages of scientific uncertainty (Fahy 2017; Jacques

et al. 2008). Finally, public opinion about climate change

is polarized (Funk and Kennedy 2016). Because of its

defensive quality, false balance may be presented to

protect journalists or news organizations from negative

audience feedback and retain audiences in the compet-

itive media environment (Shoemaker and Reese 2014;

Meldrum et al. 2017).

d. Converging trends

In the history of the broadcast weather profession,

the notions of objectivity and balance may have never

been as salient as they are now. Given the converging

trends of increased climate change reporting by those

in the weather profession, longer format reporting by

weathercasters, and the political polarization of the

climate change issue, objectivity and balance may be

increasingly relevant for understanding the work of

weathercasters. The journalistic practice of balance

in climate change reporting has rarely been discussed

with respect to weathercasters, with the exception of

one survey of 121 AMS members where several respon-

dents alluded to the practice of balance (Wilson 2009).

One survey respondent specifically noted how ‘‘it’s best

not to use one source’’ (Wilson 2009, p. 1461). The pur-

pose of this study is to build on this prior research and

develop a better understanding of whether and how often

weathercasters present an opposing viewpoint when they

present about climate change, and if so, why. Under-

standing the extent to which weathercasters are in-

corporating opposing viewpoints when they present

about climate change is important because a resulting

false balance could undermine recent improvements

in local climate journalism and ultimately audiences

understanding of the scientific agreement with respect

to climate change.

3. Study 1

a. Study 1 methods and materials

From September to October 2016, formative inter-

views were conducted with 31 weathercasters located

throughout the United States to better understand the

practice of climate change reporting. Weathercasters

were purposefully selected to capture a variety of cli-

mate change reporting experience, representing one of

three categories: frequent climate change reporting on

air and online, frequent climate change reporting

online, and little or no climate change reporting in

either media. Approximately half of the interviewees

were their station’s chief meteorologist and the other

half had other broadcast weather positions. The in-

terviews included questions about their job and

professional experience, barriers and opportunities

related to climate change reporting, and attitudes

toward Climate Matters reporting resources (Placky

et al. 2016).

b. Study 1 results

When asked about the barriers they face when it

comes to reporting about climate change, 6 of the 31

weathercasters interviewed brought up issues related to

objectivity, balance, and opposing viewpoints.

Most frequently, the issue of balance was related to

station management. A weekend meteorologist and re-

porter who occasionally reports about climate change

described how they tend to avoid climate change be-

cause they know they will be required to include voices
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from the other side and that those voices will go against

the consensus of climate change science. A chief me-

teorologist who infrequently reports about climate

change described how ‘‘consultants are telling us that

people really like balance. They want balance in their

newscast, they want balance . . .If I do an update, say

this is the wettest October on record. This could be

due to slowing down of jet stream and blah, blah, blah.

Whatever I do, they want the opposite side.’’ The

same interviewee added that their management is

supportive of climate change reporting but explained

how ‘‘the only caveat that we operate under is that

we need to get an opposing view.’’ Another broadcast

weather professional described how their producer

assigned them to conduct a live interview about cli-

mate change that turned out to be a spokesperson for

an organization that doubts the existence of human-

caused climate change.

Other issues with objectivity and balance were also

described during the interviews. One meteorologist

and environmental reporter who frequently reports

about climate change, pointed out how their limited

time on air exacerbates the issue: ‘‘Because on air time

is so limited, it is easy to look biased, because there is

no time to present the ‘other side’. . .I didn’t have time

to do it, if I go into one side, I feel like I should go into

the other side of it.’’ Another evening meteorologist

who infrequently reports about climate change realized

that other members of the weather team ‘‘do not be-

lieve in climate change, and will voice that opinion as

freely as I voice my opinion about climate change.’’

One chief meteorologist who rarely reported on cli-

mate change spoke broadly about false balance, not-

ing how ‘‘people don’t understand the issue fully and

they revert to their journalism background of there

have to be two sides to each story. That false balance

issue is a problem.’’

c. Rationale for additional study

In summary, the formative interviews produced un-

expected findings about weathercasters’ concerns about

objectivity, balance, and the inclusion of opposing view-

points with respect to local climate change reporting.

There were an insufficient number of interviewees to

produce generalizable findings about the reasons for

presenting opposing viewpoints in climate change re-

porting. To follow up on these findings and investigate

them in the broadcast weather community at large, we

posed two research questions (RQ):

RQ1: Do weathercasters present an opposing view-

point when they report on climate change, and if so,

how often?

RQ2: When weathercasters present an opposing view-

point on climate change, what are their reasons for

doing so?

4. Study 2

a. Study 2 methods and materials

In 2015, a list of all people working in the broadcast

weather profession was obtained from Cision (http://

www.cision.com/us/pr-software/media-database), a com-

mercial database of news professionals. The list was

manually verified and updated (in 2015, and again in

2016 and 2017) by checking both the websites of all

individuals on the list and of each local, regional, and

national broadcast television station. On 9 January

2017, using the most current census list, an invitation

to participate in the online survey was sent via e-mail

using Qualtrics (https://www.qualtrics.com/) to all 2177

weathercasters currently working in the United States.

After making an initial request to participate, up to five

additional reminder emails were sent to people who had

not yet responded; the survey participation period closed

on 27 January 2017. A total of 480 individuals consented

to participate and completed at least one question in the

survey, yielding a response rate of 22% and completion

rate of 18% [American Association for Public Opinion

Research (AAPOR) 2016].

To assess nonresponse error, survey participants were

compared with nonrespondents on several publicly

available variables, including gender, job title, and

regional geographic location (Dillman et al. 2014, p. 5;

see the online supplemental material). Using chi-square

goodness-of-fit tests, we found a statistically significant

difference in gender [x2(2) 5 7.703, p , 0.01], such that

females were underrepresented in the survey as com-

pared to their proportion in the population. We also

found statistically significant differences in occupation,

such that chief meteorologists were overrepresented in

the survey [x2(1) 5 25.235, p , 0.001], and weather

anchors [x2(1) 5 4.135, p , 0.05] and people in the

‘‘other’’ job category [x2(1) 5 6.025, p , 0.05] were

underrepresented in the survey. Survey participation did

not differ for individuals in other job roles (meteorolo-

gists, weather producers, reporters, and temporary/fill in

meteorologists and weathercasters), nor were there dif-

ferences by geographic region [x2(9)5 10.738, p5 0.294].

The survey included measures for professional prac-

tices, reporting activities and frequency of climate change

reporting, climate change beliefs and self-reported subject

matter knowledge, interest in educational opportunities,

and demographic measures (see the online supplemental

material). It took participants an average of about 15min
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to complete the survey. The survey and research protocol

were approved by the George Mason University Institu-

tional Review Board (no. 625417).

We used two items from the survey in the current

analysis: frequency of presenting an opposing viewpoint

and reasons for presenting an opposing viewpoint. All

survey participants were asked, ‘‘When you present

climate change information, how often do you present

an ‘opposing viewpoint’ to your main story?’’ The re-

sponse options were on a six-point scale (1 5 Never or

rarely, 25 Less than half the time, 35 About half of the

time, 4 5 Most of the time, and 5 5 Always or almost

always, 6 5 I have not presented climate change infor-

mation). Of the 480 survey participants who completed

at least one question, 63 skipped this question and 149

said they had not presented climate change information;

those 212 participants were excluded from further analy-

sis. The analysis in this paper includes 268 weathercasters

who reported about climate change in one ormoremedia,

one or more times during 2016.

Anyone who said they had presented an opposing

viewpoint more frequently than never or rarely (N 5
170), were asked the open-ended question: ‘‘Why do you

present an opposing viewpoint?’’ There were 124 open-

ended responses that varied in length from 1 to 89 words

(M 5 18.1 words). The open-ended responses were con-

tent analyzed using thematic analysis. The entire response

was the unit of analysis. A codebook (see the online

supplemental material) was developed based on emer-

gent themes and the literature about objectivity and

balance, and the responses were assigned between one

and three codes from six possible codes. Two people

independently coded all 124 open-ended responses.

The intercoder reliability was calculated using ReCal

(Freelon 2010). Using Krippendorff’s alpha, the average

intercoder reliability of for each thematic code was

0.789, with individual codes ranging from 0.7 to 0.8

(see the online supplemental material; Krippendorff

2004). After reaching sufficient intercoder reliability

(.0.7), the discrepancies were discussed and agreed

upon among the two coders to produce the final per-

centages for each thematic code described in Table 1.

b. Study 2 results

1) FREQUENCY OF PRESENTING AN OPPOSING

VIEWPOINT

To answer RQ1, we calculated the frequency with

which survey participants said they present an opposing

viewpoint when they present climate change informa-

tion. As seen in Fig. 1, among those participants who had

reported about climate change in the prior 12 months

(N 5 268), 36.6% never or rarely present an opposing

viewpoint, while 17.5% did so less than half the time,

10.8% about half the time, 19.4% most of the time, and

15.7% present an opposing viewpoint always or almost

always. Thus, 46.9% percent of weathercasters who

presented about climate change in one or more media

during 2016 included an opposing viewpoint half of

the time when they reported about climate change, or

more frequently.

There is considerable variability in the frequency with

which weathercasters report about climate change,

ranging from about 58% reporting about climate change

on air one to four times in the past year to 34% reporting

5–20 times in the past year (N5 150; Timm et al. 2019).

We conducted a post hoc examination, using a Mantel–

Haenzel test, to determine if weathercasters who rarely

report about climate change on air are more likely to

include an opposing viewpoint than those who frequently

TABLE 1. Reasons for including an opposing viewpoint. A variety of themes emerged to classify the reasons for providing an opposing

viewpoint in climate change reporting, and the most prevalent theme in the open-ended responses was that providing an opposing

viewpoint is ‘‘essential to balanced journalism.’’ Note that the percentages do not total 100% because responses could be assigned more

than one code. The base is N 5 124: weathercasters who report about climate change in one or more medium and responded to the

question, ‘‘Why do you present an opposing viewpoint?’’

Theme Description Percentage of total themes

Essential to balanced journalism Balance, fairness, integrity, etc., are a responsibility or

characteristic of ethical journalism

53.2%

Represents scientific uncertainty The science is still uncertain or not settled; explains how climate

change is just natural or not happening

21.0%

Acknowledge different views Realize that not everyone agrees, so may have to present or

interview people with other views

16.9%

Maintain reliability and credibility Showing one side will make viewers dismiss or be skeptical of

the information; prevent negative viewer feedback or other

negative outcomes

14.5%

Strengthen story Present an opposing viewpoint to strengthen their argument or

point out the flaws in the counter argument

7.3%

Other Avoids stories with two sides, sticks to forecast, or other reasons 11.3%
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report about climate change on air. That proved not to

be the case; the trend test did not indicate a statistically

significant linear association [x2(1) 5 0.184, p . 0.05;

r 5 0.037].

Balance is a journalistic practice that has been dis-

cussed most often in the context of television and

newspaper. However, many weathercasters are also using

social media to report about climate change. Therefore,

we also conducted a trend test to determine whether a

linear association existed between the frequency of in-

cluding an opposing viewpoint and the frequency of

reporting about climate change in social media. Again,

this proved not to be the case; the Mantel–Haenszel test

of trend did not indicate a statistically significant lin-

ear association [x2(1) 5 0.560, p . 0.05; r 5 20.054].

In summary, we found no association between fre-

quency of presenting climate change information on

air or in social media and the frequency of including

an opposing viewpoint when doing so.

2) REASONS FOR PRESENTING AN OPPOSING

VIEWPOINT

To answer RQ2, the open-ended survey responses

(N 5 124) were analyzed using thematic analysis. As

shown in Table 1, the most prevalent reason for pre-

senting an opposing viewpoint, identified in 53.2% of

responses, is that an opposing viewpoint is essential to

balanced journalism. These responses mentioned the

need for remaining unbiased, objective, or fair. These

statements often expressed the belief that showing both

sides of a story are essential for good journalism. For

example, one participant described how ‘‘both sides of

any issue are critical for the media to convey. The info

needs to be presented to viewers. News of any sort should

never be one sided.’’ Another noted that ‘‘it is our job as

broadcasters to be unbiased and present both sides of

every story.As with any news story, if you get a rise out of

both sides of the argument, you’ve done your job. If only

one side gets angry, you probably presented a bias.’’

Comments about how an opposing viewpoint repre-

sents the scientific uncertainty were found in 21% of re-

sponses. These responses described how the available

information should be shared when the science is

uncertain or that climate science is not yet settled.

For example, one participant described how they are

‘‘still learning and don’t have a one-sided view on

climate change. . .many factors need to be considered

and proven before I can take a stand totally on one

side.’’ Another noted that they present an opposing

viewpoint because ‘‘the cause of the change is still

up for debate within the scientific community. While

those who back the human induced side have been

extremely vocal in the past to a point of bullying

the natural cause believers, my job as a reporter is to

present both sides of the debate and allow the viewer

to judge.’’

FIG. 1. Weathercasters’ frequency of presenting an opposing viewpoint when they present

climate change information.
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The third most prevalent theme, found in 16.9% of

responses, was that an opposing viewpoint is used to

acknowledge different views. These responses described

how sometimes the people they interview have different

views or they know different views exist, and so they

want to ensure those perspectives are represented in the

report. For example, one respondent said, ‘‘I believe

that it is fair and objective to give viewers/readers the

information but present that not everyone is in lock step

with that viewpoint and they can read both sides and

make an informed decision on where they stand.’’ An-

other noted how they present an opposing viewpoint

‘‘only if the person I’m interviewing has an opposing

viewpoint. If there isn’t one there, I don’t push for it,

I simply present the story.’’

Closely related to the essential to balanced journalism

theme, 14.5% of the responses were comments about

how including an opposing viewpoint enables the them

to maintain reliability and credibility. These responses

described how showing one side will cause viewers to

lose trust, become skeptical of the information presented,

accuse the station of being biased, or lead to other neg-

ative audience reactions (i.e., being sued). For example,

one survey participant described that ‘‘if you bring up

opposing viewpoints it makes you a more reliable

source.’’ Another survey participant said, ‘‘showing

only one side a) immediately makes viewers skeptical

and b) makes it seem as if I have an agenda.’’

The final theme, identified in 7.3% of the comments,

talked about how an opposing viewpoint can be used to

strengthen a story or a persuasive argument. These re-

sponses described how an opposing viewpoint is needed

to show how the argument that climate change is not

happening is flawed or misguided. For example, one

participant noted how ‘‘it is important to use the oppo-

sitions [sic] viewpoints to further your own point. It is

also important to viewers to see where people could

have another viewpoint and how they possibly got it.’’

Another participant described how they present an op-

posing viewpoint ‘‘to convey a complete picture or idea

of why we believe climate change is happening.’’ They

added how ‘‘if you lay out the opposing view, it’s much

easier to understand the flaws in that viewpoint and arrive

at a more complete understanding of the facts and sci-

ence. You have to separate science from junk science.’’

The other category (11.3%) included comments that

were unclear, did not fall into an existing category, or were

not prevalent enough to form a new thematic category.

5. General discussion

Many broadcast weather professionals are adopting

the role of station scientist and reporting beyond the

weather forecast, including stories about climate change.

How climate change is reported—specifically the sources

featured in the news story—affects how audiences

perceive scientific agreement, and so it is valuable to

understand how weathercasters interpret and practice

objectivity and balance in their work. We found that

among weathercasters who told us they reported on

climate change in 2016, 35.1% present an opposing

viewpoint most of the time when they present about

climate change.

The number of weathercasters including an opposing

viewpoint when they report about climate change is in-

teresting in light of recent research with environmental

journalists, who are similarly assigned to write stories

about climate change, but who appear to be shifting

away from the practice of balance when reporting on

climate change (Gibson et al. 2016; Brüggemann and

Engesser 2017; Hiles and Hinnant 2014). Brüggemann

and Engesser (2017) described how ‘‘balanced cover-

age of a ‘he said/she said’ style has been replaced by an

active contextualization and evaluation of contrarian

voices.’’ Similarly, Gibson et al. (2016, p. 424) found that

‘‘most environmental journalists had moved beyond

‘balance as bias’ coverage.’’ However, television and

local-scale journalists are underrepresented in these

prior studies, and weathercasters are rarely included

in studies of science or environmental journalists.

The pressure to adhere to the journalistic norms of

objectivity and balance were prevalent in weathercasters’

reasons for presenting an opposing viewpoint when they

report about climate change. This is noteworthy, because

weathercasters enter the journalism profession with a

range of educational backgrounds, and as such, they

probably have differing amounts of exposure to jour-

nalistic norms through their formal education (Green

et al. 2019). Among the survey participants analyzed in

this study, only 15.7% had bachelor’s degrees in journal-

ism or mass communication, and 63.1%—the majority—

had bachelor’s degrees in meteorology or atmospheric

science. Wilson (2012) noted how weathercasters may

actually have limited exposure to journalistic practices

like objectivity during their education, because it may

not be emphasized in meteorology degree programs.

Given their unique training as compared to other jour-

nalists, understanding how weathercasters develop and

interpret journalistic norms and practices is an oppor-

tunity for future research.

As we found in analyzing the open-ended survey re-

sponses, especially the codes for strengthening argument,

it is important to point out that the inclusion of an op-

posing viewpoint is not always synonymous with false

balance. Some weathercasters described using an op-

posing viewpoint to strengthen their argument about
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why climate change is happening, to reflect the different

views of people they interview, or amplify the conver-

sation they already perceive in their community. The

inclusion of an opposing viewpoint is just one tech-

nique for creating a balanced story, but this technique

could be executed in more nuanced ways. For example,

Brüggemann and Engesser (2017) found that journal-

ists often quoted climate contrarians, but three-fourths

of those articles included a negative evaluation of the

contrarians who were quoted—essentially debunking

what the contrarians said. However, Brüggemann and

Engesser’s study focused on international and national

media sources, and so more research is needed to de-

termine what balance looks like in the context of the

local news, if it presents a false balance, or whether

similar contextualization of sources occurs at this level.

Understanding how weathercasters interpret and prac-

tice objectivity is important because a growing number of

weathercasters are adopting the role of station scientist,

reporting more long format science stories, and becoming

the local news expert for science and climate (Timm et al.

2019). The job titles appear to be changing accordingly;

we found that 11% of survey participants had a weather-

related job title (i.e., meteorologist) and also had the title

of reporter. As more weathercasters take on reporting

duties it will be important for them to have education

and access to training to help them avoid the pitfalls of

balance and accurately report scientific concepts.

Several techniques for accurate and balanced science

reporting have been proposed, practiced, and studied.

For example, many environmental journalists are shift-

ing to weight-of-evidence approaches, where two sides

of an issue are reported but the volume of evidence and

expert opinion for those different sides are quantified

and described (Dunwoody 2005; Hiles and Hinnant

2014). This has been cited as a more ethical approach

to reporting issues with expert agreement on one side,

and it could reduce uncertainty and help citizens make

more informed decisions about the information that is

presented (Kohl et al. 2016). However, studies of the

weight-of-evidence approach have had mixed results.

In some cases, it has enhanced audience understand-

ing of expert consensus (Corbett and Durfee 2004;

Kohl et al. 2016; Kortenkamp and Basten 2015), but in

other cases the results were found to be no different

from just presenting two sides (Koehler 2016). In fact,

Koehler (2016) found that when experiment participants

were exposed to a table numerically describing the share of

experts on either side of a debate, including a quote from

each side in the adjacent article distorted the audience’s

perceptions of expert opinion presented in the table.

Other models of objectivity for science journalists have

also been suggested, such as journalists as knowledge

brokers (Nisbet and Fahy 2017; van Witsen and

Takahashi 2018). In this role, Nisbet and Fahy (2017)

suggest that journalists should be informed critics of

the science, explaining and making the processes of

knowledge production more transparent to their audi-

ences. However, shifting toward the professional norms

and practices suggested of knowledge-based journalism

has significant implications for education and training,

practice, and news organization function (van Witsen

and Takahashi 2018). Yet, as experts in both science

and journalism, weathercasters have the potential to

be knowledge brokers and could help evaluate the merits

or obstacles to knowledge-based journalism. Discussion

within the broadcast weather and journalism professions

about these different approaches to objectivity alongwith

further research will be important for determining which

approaches to objectivity weathercasters should adopt in

the future.

a. Limitations and recommendations for future
research

There are several study limitations that must be

explained. First, the survey only included one mea-

sure of frequency of using an opposing viewpoint and

no definition of opposing viewpoint was provided. In

our survey question we used the phrase ‘‘opposing

viewpoint’’ because many weathercasters who par-

ticipated in the formative interviews used that phrase.

We interpreted their use of this phrase to mean con-

trarians who do not believe that human-caused climate

change is happening. The findings from our survey

would have been clearer if we had explicitly defined the

meaning of ‘‘opposing viewpoint’’ in the survey ques-

tion. Because we were not explicit, this question could

have been interpreted differently among the respon-

dents, which would affect the overall results. Nonethe-

less, the consistent themes identified in the open-ended

responses suggest that most survey participants under-

stood what was being asked. Future research on this

practice should use more precise questions and rely on a

larger set of measures.

In addition, our study does not shed light on the

possibility that weathercasters present opposing view-

points when reporting climate stories in some channels

and not others. Most weathercasters report through

a range of channels including television, newspaper,

radio, social media, and community presentations.

The practice of including an opposing viewpoint may

be more or less common or relevant in some of these

channels than others. Previous research has shown

some differences in objectivity between television and

YouTube videos, with a ‘‘relaxing of traditional ob-

jective standards’’ in online news (Shoemaker and
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Reese 2014, p. 101). This possibility should be exam-

ined in future research.

Future studies of objectivity and balance, and the is-

sues related to them, should also take into consideration

a larger number of influencing factors than what we

considered in this study. A review by Engesser (2017)

suggests that there are several individual, organiza-

tional, and societal factors that may lead a journalist

to present a false balance when they present about

climate change, including journalistic training, pres-

sure from management, and personal political beliefs.

While the survey included measures of some of these

variables, the data were not collected in ways that

enabled us to look at how all of these factors impact

the practice of including an opposing viewpoint or

which of these underlying factors are most influential

on reporting practices. For example, personal political

beliefs or ideology may be important (Wilson 2012),

but this was not included on the survey.

In addition, educational background may be influen-

tial, but this was measured by degree name (e.g., at-

mospheric science, journalism), which does not provide

enough information to draw conclusions about exposure

to the journalistic norms of objectivity or experience

with climate science. Guenther and Ruhrmann (2016)

conducted a study of the factors underlying the pre-

sentation of scientific uncertainty and had similar limi-

tations. Shoemaker and Reese’s (2014) theory of media

content presents a hierarchy of influences on journalistic

decisions that might provide a useful framework to guide

future research in this area. Their model suggests

that social systems, social institutions, media organi-

zations, routine practices, and individual factors all

influence news decisions (Shoemaker and Reese 2014).

Measuring variables associated with each of these

factors—and trying to understand which are most

influential—would be valuable future research.

Last, while these results are drawn from one of the

largest surveys of weathercasters to date, they may be

somewhat limited in their representation of the broader

community. Our nonresponse bias test suggests that

women were underrepresented, and chief meteorologists

were overrepresented among the survey participants, but

it is uncertain how that would specifically affect these

results. Wilson (2012) found that among weathercasters

the male gender was a predictor for being unconvinced

of human-caused climate change, but it is unclear the

extent to which this would also affect climate change

reporting. Because climate change has been a contentious

issue in the broadcast weather community (Stenhouse

et al. 2017; Meldrum et al. 2017), the survey may also

over or underrepresent individuals who are most in-

terested in voicing their opinions about climate change,

but we have no way to compare climate change inter-

ests or knowledge between the survey participants and

the publicly available variables included on the census.

In summary, more research is needed to increase the

confidence of this these results.

b. Conclusions

Public understanding of the scientific agreement about

climate change is an important predictor of motivation

and issue engagement (van der Linden et al. 2015). The

media play an important role in shaping public percep-

tions of scientific agreement through the means by which

sources are quoted and presented, which is a function

of the journalistic practice of balance. This research

builds on previous indications that the journalistic

norms of objectivity and the practice of balance are

relevant to many weathercasters, especially when they

present information about climate change.

The bottom line in our research is that about half of

the weathercasters who participated in our survey in-

clude opposing viewpoints in about half or more of

their climate change stories. However, more research is

needed to understand specifically how objectivity and

balance influence weathercasters’ reporting about cli-

mate change. How scientific agreement is presented

depends on the social systems, social institutions, media

organizations, routine practices, and individual views

of journalists with respect to climate change and norms

of objectivity (Boykoff 2011). More research is also

needed to see whether weathercasters are including

opposing viewpoints in ways that are more nuanced

than we were able to measure here or if their reports

include a false balance. The results of this study—and

future work in this area—will have important implica-

tions for journalism and weathercaster education and

professional development related to climate change.

Ultimately, these journalistic decisions critically affect

how members of the public citizenry understand and

engage in critical scientific issues, such as climate change.
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