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Despite extensive exploration into the use of language in climate change communication, our understanding of the use of visual images, and how they relate to
public perceptions of climate change, is less developed. A limited set of images
have come to represent climate change, but rapid changes in the digital landscape,
in the way media and information are created, conveyed, and consumed has changed the way climate change is visualized. We review the use of climate imagery
in digital media (news and social media, art, video and visualizations), and synthesize public perceptions research on factors that are important for engaging with
climate imagery. We then compare how key research findings and recommendations align with the practical strategies of campaigners and communicators,
highlighting opportunities for greater congruence. Finally, we outline key challenges and recommendations for future directions in research. The increasingly
image-focused digital landscape signals that images of climate change have a pivotal role in building public engagement, both now, and in future. A better understanding of how these images are being used and understood by the public is
crucial for communicating climate change in an engaging way.
This article is categorized under:
Perceptions, Behavior, and Communication of Climate Change > Perceptions
of Climate Change

1 | INTRODUCTION
Recent years have seen a proliferation of studies seeking to communicate climate change more effectively, most of which
focus on language-based communication. But our understanding of the use of visual images in communication, and how they
shape public perceptions of climate change, is less developed. Perhaps surprisingly given the complex and global nature of
the issue, a rather limited set of images has come to represent climate change in the public discourse. The typical iconography includes polar bears and other animals (Doyle, 2007; Leon & Erviti, 2013; O’Neill & Nicholson-Cole, 2009; Smith &
Joffe, 2009; Yusoff & Gabrys, 2011), melting ice and glaciers (Brönnimann, 2002; Doyle, 2007; Leon & Erviti, 2013;
Manzo, 2010b; Smith & Leiserowitz, 2012; Smith & Joffe, 2009), extreme weather (Smith & Joffe, 2009; Rebich-Hespanha
et al., 2014; Metag, Schäfer, Füchslin, Barsuhn, & Kleinen-von Königslöw, 2016; Nerlich & Jaspal, 2014; Ahchong &
Dodds, 2012; Grittmann, 2014), globes (Doyle, 2007; Manzo, 2010b), and politicians (Metag et al., 2016; Smith & Joffe,
2009). Many of these image tropes have been summarized in a recent overview of the field (O’Neill, 2017).
The impacts of climate change are visually prominent compared to the causes or solutions (Grittmann, 2014; Metag
et al., 2016; O’Neill, 2013; Rebich-Hespanha et al., 2014). The consequences of climate change to physical environments
are depicted often, and figuratively (rather than directly) in graphs rather than photographs (Grittmann, 2014; RebichHespanha et al., 2014; Smith & Joffe, 2009). In contrast, climate change causes tend to be depicted using photographs of the
fossil fuels industry, such as smokestacks, as well as mass transport and deforestation (Leon & Erviti, 2013; O’Neill, 2013).
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Few images visualize the links between food, the agricultural industry, and climate change (Doyle, 2013; Molloy, 2011;
O’Neill, 2013; Whitley & Kalof, 2014), and there are so far no analyses of images that link other individual actions (consumer-driven electronics, fashion, household energy use) with wider societal and climate change-related impacts. Imagery of
climate solutions include mitigative and adaptive technologies, such as electric cars, (Metag et al., 2016) and renewable
energy, but in general, solutions-focused imagery features less often in climate change reporting (Leon & Erviti, 2013;
Rebich-Hespanha et al., 2014).
On the whole, images tend not to show the impact of climate change on humans (Eskjær, 2017; Metag et al., 2016;
Nerlich & Jaspal, 2014). When humans are depicted, politicians are the dominant image (Rebich-Hespanha et al., 2014), followed by public figures, protesters (O’Neill, 2013; Smith & Joffe, 2009) and scientists (Leon & Erviti, 2013). With a few
exceptions (Smith & Joffe, 2009), ordinary people tend to feature rarely (Duan, Zwickle, & Takahashi, 2017; Rebich-Hespanha
et al., 2014), and mostly as background or context, or as victims of climate change in distant geographic regions (Herrmann,
2017; O’Neill, 2013). This underscores a striking and potentially problematic feature of climate imagery from the perspective
of engaging wider publics: the absence of human stories (Corner, Webster, & Teriete, 2015).
The past decade has seen rapid and significant shifts in the way that images are communicated and consumed. Importantly, digital media has caught up with (and in some cases surpassed) traditional media as the primary source of information
about a range of topics, including climate change (Painter, 2016b). Imagery is central to digital media consumption (and
social media shareability), and changes in the digital landscape have prompted reviews of climate change communication
online (Pearce, Brown, Nerlich, & Koteyko, 2015; Schäfer, 2012), but without any discussion of the use of imagery. With
thousands of images shared online on a daily basis, the ways in which people access, think about and respond to images of
climate change is a crucial element of public engagement (O’Neill, 2017).
Climate change is represented in the digital space through a range of visual media (e.g., photographs, videos, graphs,
charts, cartoons, infographics, games). Of these forms of visual media, photographs and videos have dominated the portrayal
of climate change in digital media, in online news media, social media, and other areas, and for this reason, will be the focus
of the present review. However, the area is not well-developed or summarized (O’Neill & Smith, 2013; Sheppard, 2015),
especially in the context of digital media. O’Neill and Smith (2013) provided an overview of how images travel through the
communication cycle, the production, the content, and the consumption of images, focusing mostly on traditional forms of
media such as television, newspapers and film, but this did not include much on public perceptions of imagery—and the field
has developed quickly since then. Further, the rapid advance of digital media has expanded the communication cycle of climate imagery, and there is a need to examine how images are being received by the public in this context.
The current review is therefore timely, and proceeds as follows. First, we discuss and review climate imagery in a changing media landscape, with rapid development in digital and social media driving profound changes in how people access
visual content on a range of topics, including climate change. Section 3 reviews the existing literature on public engagement
with climate imagery, synthesizing findings from multiple disciplines about perceptions of climate imagery, and the factors
that motivate positive engagement. Section 4 compares how key research findings and recommendations map on and relate
to campaigners’ and communications specialists’ practical strategies, highlighting best practices from an empirical perspective, as well as opportunities to more effectively align research and practice in this field. Section 5 identifies key gaps and
opportunities for future work. Overall, we provide an overview of climate imagery in the digital media landscape, and the
path towards effective images of climate change, namely, those images that capture the richness and complexity of the problem and its solutions, and which engage a broader audience, particularly disinterested groups.

2 | CL IM A T E IM AG E R Y I N A CH AN G IN G M E D IA L A ND S C APE
The world has become increasingly digitalized; digital media pervades daily life, and this has altered the way issues such as
climate change are reported, portrayed, perceived and engaged with. Elements within the media landscape are changing,
which impacts the way images of climate change are being viewed and shared. Images of climate change are now found
across many digital media platforms, each of which has different tones and “voices,” with potential implications for engagement. This section of the paper reviews climate imagery in news, social media, art, videos, and visualization technology.
2.1 | News and social media
What is known about media portrayals of climate change stems from a multitude of reviews over past decades, and although
the number of such reviews has been increasing, few focus on imagery (Schäfer & Schlichting, 2014). There are several
notable patterns in media reviews of climate change. The first is that media coverage (and media reviews) tend to focus on
events such as the release of the Stern Review, IPCC reports, the film “An Inconvenient Truth,” and UN Conference of
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Parties (COP) events (Schäfer & Schlichting, 2014). The second is that these studies are not evenly distributed across the
world; despite a considerable increase in coverage of media in Asia, Latin America and Africa, the majority of reviews center
on North American and European countries. And the third is a focus on print-media, particularly broadsheet newspapers.
Despite decreasing circulation, print media is overwhelmingly the most studied, accounting for over 60% of media studies
(Schäfer & Schlichting, 2014), and the majority of imagery-studies on climate change (Duan et al., 2017; Lück, Wessler,
Wozniak, & Lycarião, 2016; O’Neill, Boykoff, Niemeyer, & Day, 2013; Rebich-Hespanha et al., 2014). To date, reviews of
imagery are mostly drawn from large national newspapers (Duan et al., 2017; O’Neill et al., 2013; O’Neill, Williams, Kurz,
Wiersma, & Boykoff, 2015; Rebich-Hespanha et al., 2014; Smith & Joffe, 2009; Wessler, Wozniak, Hofer, & Lück, 2016),
reflecting the overall focus of academic analysis on broadsheet media.
Of note, the substantial focus on broadsheet journalism and dominant newspapers means that there is a blindspot when it
comes to climate change imagery in tabloid journalism and popular magazines (Smith & Joffe, 2009; Boykoff, 2008). For example, in contrast to the abundance of literature showing the absence of human stories in climate imagery, one review of U.K. print
media found that in tabloids, the “affected public,” particularly locals, were featured prominently in climate imagery (Smith &
Joffe, 2009). A wider scope is necessary to extend what is known about climate imagery features in the media, beyond headlining events in the climate calendar, and beyond what is shown in Western countries, in major broadsheet newspapers.
Despite the focus on traditional media, and relative shortage of research on digital media, it is evident that digital media
coverage of climate change is beginning to alter climate change imagery. From the mid 1990s, stock image sites such as
Getty enabled news outlets to access appropriate imagery with greater convenience (Hansen & Machin, 2008). The criteria
for such imagery included that the images were general, rather than specific—as the greater the use per image, the greater
the revenue they can generate (Hansen & Machin, 2008). In addition, broadcast news often sourced their images from the
same news and photo agencies, leading to repetition of, and convergence towards the same imagery (Leon & Erviti, 2013).
This, coupled with active efforts of leading non-Governmental organizations (NGOs) such as Greenpeace to develop visual
icons for climate change, led to the dominance of a few concentrated sources of climate imagery, so much so that a “Google
image” search for “climate change” produces thousands of variations on a restricted set of image types (with polar bears and
melting ice playing a prominent role).
The effects of this are evident in iconography of climate change and the environmental movement more generally, but
what of the digital landscape? Below we review some work on digital media, in television, online news, and social media,
each of which has taken on new roles in the digital news landscape.
2.1.1 | Online news

According to the Digital News report (Newman, Fletcher, Levy, & Nielsen, 2016), over 65% of 18–24 year olds from
26 sampled countries (predominantly European and Anglophone nations, as well as a number of countries in Asia and South
America) access news via online sources, and digital sources overtook television viewing for groups under 45 years old. Not
only is digital media more viewed and more accessed overall, people who are highly interested in environmental issues,
regardless of age, are more likely to use digital-born news sites such as the Huffington Post, Vice, and Buzzfeed (Fletcher,
2016). These new digital-born players often exceed the popularity of traditional media for environmental news (Painter,
2016b), and have the potential to change to nature of climate imagery, particularly as they strive to differentiate themselves
in journalistic style. In a review of images used in media coverage of COP21, the main differences between traditional and
digital media portrayals included an increasingly informal style and focus on authenticity, particularly conveying an “on the
ground” unedited, and unstaged story, and a stronger focus on visuals and video (Leon & Erviti, 2016). There are also differences in the content of reporting, with Vice focusing on immersive videos (Leon & Erviti, 2016), Vice and Huffington Post
more oriented towards climate solutions (Painter, 2016a), and Vox producing “explainer” pieces about complex topics using
videos, graphs and infographics (Benson, 2016).
2.1.2 | Social media

One of the major changes to the digital landscape is the huge growth of social media as a way to access and share news
(Painter, 2016b). For 18–24 year olds in France, Germany, Spain and the United Kingdom, social media is now a more
accessed source of news than broadcast and print media (Nielsen & Sambrook, 2016). The influence is bidirectional: not
only is news being accessed through social media, social media is also changing the imagery used in news media. Social
media is becoming a key source of information for news outlets, with many images and facts being sourced from Twitter
(Alejandro, 2010; Newman et al., 2016). This kind of citizen journalism is facilitated by the emergence of companies such
as Capture.com (Capture.com, 2017) that enable news outlets to source and license images on social media.
Social media attention may also shift the trend for event-based reporting on climate change. Analyses of Twitter activity
during and following COP15 finds that while activity dwindled after the event, it did not halt, and a year afterwards, merged
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with incoming COP16 tweets (Segerberg & Bennett, 2011). In this case, Twitter may provide an opportunity to link peaks of
media activity around events into a permanent and stable discourse around climate change, partly through visual imagery.
Such a change has been viewed as important because although historically climate campaigns have created large surges in
public attention around particular “moments,” maintaining more robust “movements” has been more challenging (Corner &
Clarke, 2016).
To date, there are no published analyses of climate imagery on social media (although recent preliminary work suggests
that images used can differ widely between social media platforms, Pearce & Ozkula, 2017). There are documented differences in content and coverage between social media and news media. While mainstream news media had greater coverage of
high magnitude events such as disasters and governmental and intergovernmental meetings, smaller scale activities attracted
more attention on Twitter (Olteanu, Castillo, Diakopoulos, & Aberer, 2015). On Twitter, individuals who were not rich, powerful or famous (e.g., a climate refugee fighting to stay in New Zealand) could generate peaks of attention comparable to that
of organizations or governments (Olteanu et al., 2015). An analysis of Twitter and news media responses to the release of
the IPCC AR5 report found more differences: where news media focused more on the political and ideological struggle,
Twitter showed greater focus on the broad scientific consensus (O’Neill et al., 2015). However, in coverage of the report,
both Twitter and news media neglected opportunities to present fresh dimensions of climate change using imagery, in particular in reporting of climate solutions, such as the dangers posed to human health.
2.2 | Art in digital media
The past few decades have witnessed artists using images, installations and experiences to communicate about the environment and climate change, with a growing number of eco-Art organizations (e.g., Climarte, 2017; Julie’s Bicycle, 2017). Art
can help to concretize scientific data by helping viewers imagine climate change (Corbett & Clark, 2017), and can create personal, emotional connections with viewers (Manzo, 2012; Nurmis, 2016; Roosen, Klöckner, & Swim, 2017; Yusoff &
Gabrys, 2011). Also compelling is the potential to reach different and difficult-to-engage audiences (Nurmis, 2016). Some
research suggests that interactive arts can be particularly effective for engaging young people (Ojala & Lakew, 2017).
Within the art world, there is an attraction to catastrophe, and a tendency to present the threat to the environment as sublime and abstract (Nurmis, 2016)—arguably a reflection of wider discourse of the catastrophic impacts of climate change
(Hulme, 2008). As we will discuss further in Section 3, these efforts can emphasize the distance between the self and climate
change, and can prompt catharsis, rather than action. Not only that, seeing climate change as “art” may, in itself, create an
inherent distance from the viewer and from real life, where “disintegrating ice becomes as beautiful as suffering in Renaissance paintings of martyrdom” (Miles, 2010, p. 32).
On the other side is artwork that is perceived to be too close to activism, and dismissed as propagandistic. Art with clear
“activist” or instrumental motives is often dismissed by the art world, and in any case may not engage audiences beyond
those who are already engaged (Nurmis, 2016). Such findings reflect difficulties in bridging this disciplinary divide—for
instance, while there is a growing scientific art and illustration movement, a survey of researchers and scientists found that
86% responded favorably to the use of art in communicating climate science, but only 24% would consider using the method
themselves (Curtis, Reid, & Ballard, 2012).
Recently, there has been a popularization of art through digital means in online platforms, and digital versions of magazines such as the National Geographic, which aims to “inspire people to care about the planet” (Enhuber, 2015; Halpern &
Humphreys, 2016). These platforms are highly relevant to the visual framing of climate change, yet past reviews suggest that
their use of environmental imagery mirrors that of print media in general. Depictions of nature and climate in print versions
of National Geographic have been criticized for presenting the issue of climate change as ambiguous, portrayed without
cause, solution, and with little connection to human perpetrators (Remillard, 2011; Todd, 2010; Whitley & Kalof, 2014).
Similarly, analysis of Time Magazine covers from 1923 to 2011 shows that only 1.4% of covers focused on environmental
issues, and of those, there was low connectivity of causes with impacts, few images of the human impacts of climate change,
and little emphasis on solutions (Meisner & Takahashi, 2013).
However, the digitalization of these magazines, and others like them, presents new opportunities for climate change
engagement through imagery, especially for showcasing climate change art. In the digital space, artists and photographers of
climate change are being featured on websites such as National Geographic, and occasionally through news sites such as the
Guardian (Moodie, 2016; Walker, 2017) and Huffington Post (Frank, 2014), as well as a range of arts, science and social
media sites (Bloomberg, 2016; “The Earth Issue,” n.d.; Seeing Science, n.d.). Additionally, growing support for climate
change-related Instagram accounts (such as @everydayclimatechange), and the use of Instagram as a collaborative art space,
is likely to affect both the availability and content of climate images.
In the past, a key limitation of art as a form of public engagement with climate change has been that participation in making art, and the labels of “art” and “artist,” have largely been confined to official circles of curators, critics and professional
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practitioners. The aforementioned changes in digital engagement emphasize the role of individuals as creators and influencers
of climate imagery, potentially increasing accessibility and democratization of what is represented as climate change art. Climate change imagery is growing on these new digital platforms, although to date there are no systematic reviews of their use
or reception.
2.3 | Moving pictures: Video & visualizations
Images in motion, such as in films and computer-generated visualizations, can be a guiding force in shaping public imaginations. Recent years have seen the rise of video in the communication of news (Kalogeropoulos, Cherubini, & Newman,
2016; Painter, 2016b) and of climate change in film, particularly those designed for the internet (Svoboda, 2016). Online
videos about climate change are mostly created by mainstream media, NGOs, and scientific institutions, but user-generated
videos are also common (De Lara, Alberto, Avilés, & Revuelta, 2017), echoing a user-driven trend on other digital platforms
such as Instagram.
In 2016, Leonardo di Caprio’s collaboration with National Geographic “Before the Flood” was made free-to-view on
Youtube and attracted 60 million views soon after release. The film differs from typical climate narratives by interspersing
stories of ordinary people and communities (Doyle, Farrell, & Goodman, 2017). While there are currently no analyses of
public responses to the film “Before the Flood,” films that have come before it, such as “An Inconvenient Truth” and “The
Age of Stupid” have been studied extensively (Howell, 2011; Sakellari, 2014; Svoboda, 2016). Videos tend to produce a
general increase in awareness and concern, particularly in young people (Ballantyne, Wibeck, & Neset, 2016; Beattie, Sale, &
Mcguire, 2011; Hart & Leiserowitz, 2009; Ojala & Lakew, 2017), but often short-lived behavioral impacts (Sakellari, 2014;
Svoboda, 2016), possibly due to a failure to provide guidelines or concrete actions that could be taken to address climate
change (De Lara et al., 2017).
There is a burgeoning body of work on tailored visualizations of climate change as a method of engaging individuals.
Visualization tools that document climate impacts in a local region can help people conceptualize likely futures and plan for
adaptation strategies, by situating them in a familiar location (Dulic, Angel, & Sheppard, 2016; Schroth, Angel, Sheppard, &
Dulic, 2014; Shaw et al., 2009; Sheppard, 2015). One study found that after using a visualization tool, homeowners considered the tool to be valuable, and wanted more tailored, localized feedback, as well as information about extremes to inform
their adaptation decisions (Neset et al., 2016). Such tools also encouraged reflection about concrete local risks and adaptation
actions (Glaas, Ballantyne, Neset, & Linnér, 2017). Similar studies have explored encouraging engagement with climate
change through interactive graphics (Herring, VanDyke, Glenn Cummins, & Melton, 2016), through online games
(Ouariachi, Olvera-Lobo, & Gutiérrez-Pérez, 2017; Reckien & Eisenack, 2013; Wu & Lee, 2015), and immersive virtual
reality (Ahn et al., 2016; Joo, Ahn, Bailenson, & Park, 2014), and NGOs such as Greenpeace are making use of these technologies (Greenpeace, 2017). While there have been no assessments of Greenpeace’s virtual reality app, other implementations of virtual reality devices have found them to be useful educational tools and a particularly powerful way to depict
solutions (Moser & Daniels, 2017).
Tailored visualization techniques are also being used for climate communication by projects such as Real World Visuals,
which focuses on visualizing data such as the volume of CO2 consumption, or scale of landfill in familiar landscapes, such
as an aerial view of a city, or next to a suburban home (Real World Visuals, 2017). Although some work suggests that
computer-generated imagery can approximate realism (Appleton & Lovett, 2003; Downes & Lange, 2015; Sheppard, 2005),
it is not yet known how digitally-simulated images compare to photorealistic images of climate change, and how they influence climate-related attitudes, emotions and behaviors.

3 | PU BLIC PER CE PTIONS RESE AR CH
It is well established that images of climate change can shape public perceptions, (Nicholson-Cole, 2005; Smith & Joffe,
2009; Wibeck, Neset, & Linnér, 2013) in some cases predicting acceptance of climate change (Feldman, Maibach, RoserRenouf, & Leiserowitz, 2012), or providing the impetus for strengthening environmental goals (O’Neill et al., 2015). And as
we discussed in the previous section, there is a proliferation of channels through which people may access and consume climate imagery. In this section, we review studies of public perceptions of climate images.
A number of studies have looked at people’s mental representations of climate change (Leiserowitz, 2006; Leviston,
Price, & Bishop, 2014; Lorenzoni, Nicholson-Cole, & Whitmarsh, 2007; Nicholson-Cole, 2005). These studies show that the
images that come to mind when thinking of climate change tend to be abstract and psychologically distant, devoid of specific
geographic, social or temporal details, and typically do not feature people (Leiserowitz, 2006; Leviston et al., 2014). Notably,
scientific charts and graphs rarely emerged from free associations (Leiserowitz, 2006; Leviston et al., 2014), despite being

6 of 18

WANG

ET AL.

considered salient images of climate change (O’Neill et al., 2013), suggesting that scientific imagery may not linger in audience imaginations.
From the perspective of reducing the “psychological distance” of climate change, visual imagery has the potential to
“bring home” the seriousness of the issue, and turn an abstract concept into something tangible and accessible (Moser, 2009;
Sheppard, 2012). However, the images used to depict climate change often preserve, rather than dispel the sense of abstractness and distance (Linder, 2006). The portrayal of climate change through photographs has become increasingly symbolic or
iconic (Hansen & Machin, 2008). Perhaps the most iconic climate change image—the polar bear—has come to function as
the primary visual cue associated with the issue (Doyle, 2007). Images such as this are arguably problematic, as they appear
to actively reinforce impressions of climate change as a distant problem (Manzo, 2010a). Furthermore, when people do feature in images, they are typically “distant” as well, in part (politicians, negotiators, and protesters) (Corner et al., 2015; Eide,
2012; Leon & Erviti, 2013) because media coverage spikes around political events such as the COP events (Leon & Erviti,
2013; Schäfer & Schlichting, 2014; Schmidt, Ivanova, & Schäfer, 2013).
When discussing climate change, people tend to refer to local examples and personal experience, and local and national
impacts of climate change are easier to relate to and consequently more upsetting (Nicholson-Cole, 2005). In interviews with
U.K. participants, among those who felt climate change was a personal, more salient issue, the tendency to refer to local
impacts was greater, whereas those who were less personally engaged were more likely to discuss abstract, catastrophic
images seen in the media (Nicholson-Cole, 2005). Evidence for the advantages of local versus global, or close versus distant
messages remains mixed (Brügger et al., 2015; Devine-Wright, 2013; McDonald, Chai, & Newell, 2015; O’Neill & Hulme,
2009; Rabinovich, Morton, Postmes, & Verplanken, 2009; Retchless, 2017; Spence, Poortinga, & Pidgeon, 2012), but it may
be the case that “global” images are not always more “distant.” There are ways in which global images may be made more
psychologically close and personally engaging. For instance, a small body of work suggests that perspective-taking (simulating the point-of-view of another) can reduce psychological distance from climate imagery, even to typical iconography such
as polar bears (Swim & Bloodhart, 2014) and other flora and fauna (Ahn et al., 2016; Berenguer, 2007; Sevillano, Aragones, & Schultz, 2007).
Other studies have highlighted the importance of showing identifiable and “normal” people in climate imagery. Audiences find it easier to engage with images that depict people (Braasch, 2013; Nicholson-Cole, 2005), particularly with direct
eye contact (Chapman, Corner, Webster, & Markowitz, 2016), and the depiction of credible, authentic human subjects have
been found to evoke greater concern and motivation to act. Despite this, the images that participants conjure when thinking
of climate change mostly do not conform to these principles. Research suggests that the common characters in climate
imagery—politicians, protesters and celebrities—are ineffective and can be polarizing and recommends images that relate to
people’s lives and everyday decisions (Eskjær, 2017; Metag et al., 2016; Nerlich & Jaspal, 2014; Schäfer & Schlichting,
2014), a challenge that we return to in detail in Section 4.
There is also an apparent trade-off between salience and efficacy; images that appear most capable of increasing the
salience and perceived importance of climate change may not be the ones that promote a sense of being able to do something
about it (Hart & Feldman, 2016; Metag et al., 2016; O’Neill et al., 2013; O’Neill & Nicholson-Cole, 2009). Potentially fearinducing images of climate impacts, of catastrophe and extreme weather tend to capture people’s attention, and can make climate change appear more important (Metag et al., 2016; O’Neill et al., 2013; O’Neill & Nicholson-Cole, 2009). These
images can trigger strong negative emotions, such as fear, disgust and horror (O’Neill et al., 2013), but can also have problematic consequences. The emotions may fade into a “climate change fatigue,” especially if their experiences of climate
change is mismatched with media reporting of the issue as emotional, tangible, and concrete. The experienced “remoteness”
of the issue can act to distance viewers, both psychologically and geographically from the way the issue is reported (Hoijer,
2010), and may lead viewers to discredit both science and media (Lester & Cottle, 2009; O’Neill & Hulme, 2009).
On the other hand, images of solutions have been shown to make people feel more able to do something about climate
change than images of climate impacts (Hart & Feldman, 2016; Leviston et al., 2014; Metag et al., 2016; O’Neill et al.,
2013; O’Neill & Nicholson-Cole, 2009). And while some studies suggest that this can reduce the sense that climate change
is urgent and important (Metag et al., 2016; O’Neill et al., 2013; O’Neill & Nicholson-Cole, 2009), images of solutions have
also been found to evoke positive, high-arousal emotions such as enthusiasm and excitement (Leviston et al., 2014).
There are a few exceptions to this trade-off, as a few studies suggest that images of impacts and solutions may be equally
effective at promoting salience and efficacy (Chapman et al., 2016; Hart & Feldman, 2016; Leviston et al., 2014). It is possible that the discrepancies may come down to methodology. The studies that report a tension between issue importance and
efficacy tended to use Q-sort approaches, which involve sorting and describing images relative to one another. Importantly,
this method does not necessarily reflect the characteristics of a particular image, or how individual images may shift one’s
perceptions of climate change, only how they compare. Additional differences may be due to variation in the kinds of images
used (Chapman et al., 2016). While the Q-sort studies used dominant media portrayals of climate change to source imagery,
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others were more self-directed, such as using deliberate selections to represent causes, impacts, and solutions (Chapman
et al., 2016), and selecting images based on associations that participants had self-generated (Leviston et al., 2014). There is
also little research on the effects of viewing specific kinds of climate impacts (e.g., flooding vs. drought) or solutions (a few
exceptions studied reactions to wind turbines, but did not compare between types of climate solutions (Beckham Hooff,
Botetzagias, & Kizos, 2017; Maehr, Watts, Hanratty, & Talmi, 2015).
Whether viewing climate images has any effect at all depends, at a more basic level, on attention. Two eye-tracking studies have found that attention to negative climate images varies with attitudes and stress. Participants who strongly associated
low-carbon footprint products with “good” and high-carbon footprint products with “bad” viewed negative climate change
images for longer than people with weak associations (Beattie & McGuire, 2012). This was replicated more recently, where
people with high pro-environmental attitudes paid greater attention to negative climate imagery than those with low-proenvironmental attitudes, but conditions of stress reduced attention to all negative imagery (Sollberger, Bernauer, & Ehlert,
2017). Notably, the two studies only compared negative climate change images to positive images of nature, and did not
measure attention to positive climate change imagery, such as mitigation and adaptation measures. Nonetheless, these attention studies are an important area for future work, and build upon related work showing that positive environmental attitudes
lead to more vivid mental imagery when recalling climate-relevant images (Box 1) (Boomsma, Pahl, & Andrade, 2016).

BOX 1
INTERNATIONAL DIMENSIONS OF CLIMATE IMAGERY: DIFFERENT “PUBLICS”?

Although most climate communication research focuses on Anglophone and European countries, there is a growing literature in Asia, Africa, and Latin America (Schäfer & Schlichting, 2014), albeit still few studies that look at imagery
specifically. Media coverage in Kenya tends to focus on climate impacts, such as local disasters (Atieno & Njoroge,
2015), but images used are often irrelevant or mismatched (Jerry & Atieno, 2016). Similarly, Argentinian NGOs report
more images of local impacts of climate change, but unclear links between impacts and causes (Mercado-Sáez &
Galarza, 2017). In Chile, climate change imagery had greater coverage in liberal compared to conservative media, but
there was no detailed study of the imagery used (Dotson, Jacobson, Kaid, & Carlton, 2012); similarly, reviews of air
pollution and climate change coverage in China do not focus on imagery (Liu & Zhao, 2017; Xie, 2015; Zhang &
Barr, 2013).
Images in use may be similar across the world (Metag et al., 2016) due to reliance on the same photo agencies by
media outlets, and the dominance of a small number of multinational agencies (Lema Vélez, Hermelin, Fontecha, &
Urrego, 2017; Lück et al., 2016). Homogeneity is problematic because audiences may interpret climate imagery very
differently, and the public perceptions literature indicates that tailored imagery is most effective (Chapman et al., 2016;
Metag et al., 2016).
However, to date, the literature on public perceptions of climate imagery is even more sparse outside of Anglophone and European countries. Preliminary reviews have found that viewing environmental news on television predicted climate change beliefs in India (Thaker, Zhao, & Leiserowitz, 2017), and related to greater awareness and
knowledge of climate change in Japan (Aoyagi, 2017), although neither focused specifically on imagery. A study of
Indigenous Australians found that most of those surveyed were unfamiliar with the term climate change, and felt no
connection to typical climate imagery (Petheram, Stacey, & Fleming, 2014). However, independent of media consumption, they had clear knowledge and intuitive understandings of unusual changes in their natural environment, such as
sea level rise, and strange weather patterns. Videos of climate change, particularly those showing remote and indigenous people from around the world were positively received, understood, and met with requests for further information
(Petheram et al., 2014).
While they are growing in number, there is a need for more studies focused on international dimensions of visual
communication of climate change, particularly in the developing world and in low literacy populations, the groups
likely to be the most severely affected by climate change (Maes, 2017).

4 | F R OM RES E AR C H T O P RA C T I CE— A R E C O M M U N I C A T I O N S T R A T E G I E S A L I G N E D
W I T H T H E EV ID E N CE ?
The previous sections in this paper have focused on two broad areas: how the availability and consumption of images is
changing in a rapidly developing digital landscape; and the available evidence on what shapes public perceptions of climate
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imagery. Section 4 examines how key research findings and recommendations map on and relate to the practical strategies of
campaigners and communications specialists, highlighting good-practice from an empirical perspective, as well as opportunities to more effectively align research and practice in this field.
One initiative (produced by several of the authors of the current paper) which speaks directly to the relationship between
research and practice on visual climate change communication, and also offers a useful framework for reflecting on the relationship between them, is the Climate Visuals project (Climate Outreach, n.d.; Corner et al., 2015). Developed by Climate
Outreach, the Climate Visuals project is a practitioner-focused initiative, centering on a set of principles for effective visual
communication on climate change (Box 2).

BOX 2
SEVEN PRINCIPLES FOR VISUAL CLIMATE CHANGE COMMUNICATION
1. Show “real people,” not staged photo-ops. Discussion groups favored “authentic” images over staged photographs, which were seen as gimmicky or even manipulative.
2. Tell new stories. Familiar images are quickly and easily understood, but they also prompted cynicism and fatigue. Less familiar, thoughtprovoking images can help tell new stories about climate change, and remake the visual representation of climate change in the public mind.
3. Show climate causes at scale. When communicating the links between problematic individual behaviors and climate change, it is best to show
these behaviors at scale, for instance, a congested highway, rather than a single driver.
4. Climate impacts are emotionally powerful. Images of climate impacts can prompt a desire to respond, but because they are emotionally powerful, they can also be overwhelming. Coupling images of climate impacts with concrete behavioral actions may help overcome this.
5. Show local (but serious) climate impacts. When images of localized climate impacts show an individual person or group of people, with identifiable emotions, they are likely to be most powerful. It is also important to strike a balance, to show local, relatable impacts, and simultaneously
avoid trivializing the issue.
6. Be careful with protest imagery. Images of “typical environmentalists” only resonated with people who already considered themselves activists
and campaigners. Images showing people directly affected by climate change impacts were seen as more authentic and compelling.
7. Understand your audience. Reactions to climate imagery differ according to level of concern, scepticism, as well as political affiliations. For
instance, images of distant climate impacts produced flatter emotional responses among those on the political right than the left, whereas solutions
images produced positive emotions for both sides.

Here we acknowledge several decades of work on climate change communication, although as noted earlier, much of this
work has been done in the context of verbal (rather than visual) communication. The Climate Visuals project builds upon
and confirms a core insight insights from the field of climate communication: namely, that in order to build public engagement, climate change communication must shift the issue from one of science and politics, to one centered around people
(Clayton, Manning, & Hodge, 2014; Pearson, Schuldt, & Romero-Canyas, 2016; Rowson, 2013). It is important that climate
change is recognized as a social issue (Pearson et al., 2016), and that communication involves the dissemination of personal
stories (Clayton et al., 2014). However, the seven principles of the Climate Visuals project are novel in that they provide
clear guidance for the use of climate imagery, derived from cross-national, mixed-methods research specifically conducted
on climate imagery (Chapman et al., 2016), combined with a synthesis of existing research literature (Chapman et al., 2016;
Leviston et al., 2014; O’Neill et al., 2013; O’Neill & Smith, 2013; O’Neill & Nicholson-Cole, 2009; Rebich-Hespanha et al.,
2014). They are designed to provide robust evidence-based guidance for practitioners, and are complemented by a growing
digital library of images that reflect the seven principles (i.e., an evidence-based climate change image library). Grounded in
a large body of work in visual communication and climate communication more generally, the Climate Visuals principles
are a useful heuristic for structuring the core question underpinning this section: Are research findings and recommendations
reflected in practitioner strategies and approaches to public engagement?

4.1 | NGO advocacy
In many ways, the iconography of climate change is attributable to decisions made by activists in major NGOs like Greenpeace, Friends of the Earth and WWF since the 1980s (Doyle 2007). The earliest advocacy images depicted causes of climate
change (smoking chimneys), before images of climate impacts became more dominant in the 1990s (melting ice, flooding,
and “scorched-Earth” drought images). According to Daphne Christelis, Head of Photo & Video at Greenpeace United Kingdom (A Corner, 2017, personal communication), polar bears began to become popular in the 2000s, on the basis that “people
could relate more easily to an animal than just to ice, especially a big well known species like a polar bear. Polar bears
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brought the issue to life, giving people something to emotionally connect to. Now we are focusing more on images of people
and how climate change is affecting their lives.”
An analysis of the dominant imagery from the COP21 in Paris, where a historic agreement was reached, found polar bear
iconography—due in large part to a heavy Greenpeace presence, and an animatronic polar bear positioned outside of the conference venue—was still highly prevalent, despite widespread acknowledgment that these iconic megafauna may not be the
best (or the only) “poster child” for climate change (Corner et al., 2015).
But if one NGO in particular (Greenpeace) is strongly identified with the dominance of polar bear imagery, the cumulative impact of its campaign choices over many years have led to this image becoming so closely associated with climate
change that other advocacy groups (not to mention picture editors) rely on it too. To take just one example, when the
U.S. President Donald Trump first mooted the possibility of withdrawing from the Paris Accord, the global “clicktivist” organization Avaaz (with tens of millions of members across the world) sought to mobilize their significant membership with an
e-petition illustrated with a stranded polar bear. The polar bear has certainly provided a simple visual shorthand for the issue,
but has also “closed down” the climate discourse around a concept that is remote from people’s day-to-day lives, posing a
challenge for activists who seek to widen public engagement with climate change beyond the already-engaged.
There are of course many examples of campaigns that align better with research findings. For instance, the “Sisters on
the Planet” photo exhibition by Oxfam focused on portraying first hand experiences of climate change, and the changes
women were making to confront the impacts, using the slogan “people not polar bears” (Manzo, 2010a). Another example is
Fondo Accion, an NGO in Colombia that focuses on “moving hearts,” tailoring campaigns to the identities and values of
local inhabitants (Lema Velez, Hermelin, & Fontecha, 2017). However, these campaigns tend to be transient, and sit amidst
others that continue to emphasize the appeal of charismatic megafauna (McGaurr, 2016). It is questionable whether they have
a lasting impact on how climate change is communicated.
At the same time there is a growing trend toward audience-driven construction of imagery, and NGOs are playing a role
in this movement. One view is that the process of creating an image of the changing climate, and personally witnessing it, is
as important, if not more so, than simply viewing the image (Zhang & Barr, 2013). A review of Chinese environmental
NGOs, for example, found that they are encouraging the public to create their own images of changing climate (Zhang &
Barr, 2013), emphasizing the individual as the creator of visual content. These NGOs encourage the documentation of wildlife, environmental degradation, illegal mining, water pollution, desertification, sustainable agriculture, and human lifestyles,
dubbing their participants “citizen environmental protection experts”. Another project provided cameras to coffee farmers in
Uganda, documenting the effect of climate change on their lives and highlighting new opportunities to show developing
world perspectives (McDonnell, 2017). While citizen engagement through photography is not a new idea (Hergenrather,
Rhodes, Cowan, Bardhoshi, & Pula, 2009; Wang & Burris, 1997), having also been used to document king tides, coastal
changes (Akerlof, Covi, & Rohring, 2017), and sea level rise (Baldwin & Chandler, 2010; O’Neill & Graham, 2016), its
propagation would likely be a positive addition for NGO advocacy on climate change. These projects have been shown to
empower participants, and help to identify community priorities (Hergenrather et al., 2009), allowing participants to take
ownership of the issue.
Participatory methods are becoming prevalent in the digital landscape as well. Through social media, individuals are
being encouraged to submit their own images of climate change, elevating the role of the individual user as a new and prominent actor in climate change communication. User created photos and artwork have been found to be central to social movements on Instagram (Cornet, Hall, Cafaro, & Brady, 2017), and, recent high-profile campaigns around climate imagery have
tapped into these shifts (see the UNFCCC’s #art4climate and #photo4climate), engaging with a wider trend in social media
by other organizations (see the U.K. Department of Energy and Climate Change Climate Image Competition, #backclimateaction, National Geographic’s #myclimateaction). Participatory methods encourage individuals to create their own climate
visuals, and is a promising approach for NGOs to inspire deeper, more enduring engagement with campaigns.

4.2 | Visual communication at climate negotiations
The UN COP events are major drivers of media coverage of climate change (Fletcher, 2016; O’Neill et al., 2015; Schmidt
et al., 2013) and are central to shaping the visual vocabulary of climate change (Shaw, Corner, & Clarke, 2017). At these
events, governments and NGOs are at the forefront of climate communication, and have high visibility, but communicators’
understandings about effective imagery tend to be at odds with research on effective visual engagement (Segerberg & Bennett, 2011; Wozniak, Wessler, & Lück, 2016).
An analysis of COP16–19 imagery in newspapers across five countries found that images of protests, publicity stunts
and politicians were key themes (Wessler et al., 2016), and interviews of communicators show that government delegations
and NGOs believe these to be the most effective visuals. Government delegations highlighted images of political personnel

10 of 18

WANG

ET AL.

and political actors (Wozniak et al., 2016), while NGOs perceived that the most effective images were of protests and activists, and staged installations with symbolic or humorous intent.
In contrast, research shows that politicians and protesters are seen as ineffective and alienating, and produce the least positive reactions from viewers (Chapman et al., 2016; Leviston et al., 2014; Metag et al., 2016). Further, while some NGOs go
to lengths to provide staged protests and stunts—and these attract a lot of media attention (Wozniak et al., 2016)—in focus
groups, people preferred candid, credible photos (Chapman et al., 2016). That such a disconnect exists between perspectives
of campaigners, and what research suggests about public perception is noteworthy, and in need of remedy, especially considering these groups dominate the visual framing of climate change at COP meetings, and the meetings themselves are key
events in the climate calendar.
Over the years, there appear to be a few changes to the content of images used to represent climate change at international negotiations. A comparison of images circulating during COP21 and COP22 shows a persistent visual focus on negotiators and politicians, and few images of solutions at both events, however, COP22 in Marrakech had fewer staged
photographs of celebrities and stunts, and more authentic, unstaged images of protests (Shaw et al., 2017). This may have
been because international NGOs had a lower presence at the smaller meeting, but nevertheless moves in the direction
recommended by research in general, and by the Climate Visuals principles in particular.
The increasing relevance of digital media may prompt further changes. Even during COP15, tweets were pivotal in linking audiences to digital-born news sites, NGOs, and governments, rivalling and even exceeding the reach of mass media
(Segerberg & Bennett, 2011). Though the role of social media has not been examined, during COP21, digital-born sites
played a greater role than ever before (Leon & Erviti, 2016). The informal style, greater use of interactive media, and participatory perspective, such as filming a protest from amid the crowd, rather than beside it (Leon & Erviti, 2016), may continue
to affect the nature of COP climate imagery.
4.3 | Scientific organizations and science communication
Leading scientific agencies typically struggle to visualize the human element in climate change, and instead tend to emphasize climate change as only an “environmental issue” by focusing on impacts to physical environments. There are signs of
change in this respect, however, with, several leading organizations having produced digital image resources for climate
change that show various degrees of consistency with recommendations from research.
One example is NASA’s “Images of Change” gallery (NASA, 2017), which shows interactive before and after photographs of various locations around the world that have experienced climate change. Presently the images in the gallery are
satellite photographs, the aerial shots are flat, devoid of depth and in some cases, of realistic colors and recognizable features
of the landscape. There is still an absence of humans, and of images taken from visual angles familiar to the human perspective. While before/after contrasts can be an impactful way to communicate effects of climate change, the tool passes over
opportunities for even greater relatability to lay audiences.
Similar to this is the Science Photo Library (n.d.), a “leading source of scientific imagery” online containing a vast bank
of photographs and images. The photos tagged with “climate change” include everything from microscopic to macro-level
satellite imagery. Some images are in line with research and recommendations. For instance, many photographs show the
causes of climate change at large scales, with striking scenes of deforestation, erosion, and devastation from mines. On the
other hand, there are still few images showing humans, and countless symbolic or abstract conceptual graphics, such as an
Earth wearing a stethoscope, or trees under a glass cloche as though they were a cooked meal (Science Photo Library, UK,
n.d.).
A pivotal challenge for communicators is to move climate change from a scientific reality to a “social reality,” from an
issue of science or of technocratic politics, to one that touches people’s daily lives (Corner & Clarke, 2016; Hoffman, 2011;
Pearson et al., 2016; Rowson, 2013). To this end, recent work has looked at the role of meteorologists as communicators of
climate change on television (Bloodhart, Maibach, Myers, & Zhao, 2015; Maibach et al., 2016; Meldrum, Szymanski,
Oches, & Thomson Davis, 2012; Woods Placky et al., 2016), tapping into their existing roles as messengers of local issues.
Witnessing extreme weather drives information-seeking, and so meteorologists have a wide reach. They also tend to be
trusted source of information on climate change (Maibach et al., 2016). A study in the United States found that watching
weather forecasts related to beliefs that extreme weather was becoming more frequent, which in turn related to stronger
beliefs and concerns about climate change (Bloodhart et al., 2015). This effect was strongest for those who considered meteorologists trusted messengers, and who identified as politically conservative or moderate.
Based on this work, the Climate Matters project provided weathercasters at a digital broadcast center in South Carolina
with training in climate science, and localized visuals about changing weather and other climate impacts (Maibach et al.,
2016). The project used animations, charts, and graphs to convey climate science and changing weather patterns. Despite
suggestions that scientific graphs and charts have limited utility, science knowledge increased among viewers compared to
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viewers of a competing station (Maibach et al., 2016; Woods Placky et al., 2016). A separate study found broad agreement
among meteorologists from 36 stations in the United States that personally relevant and emotion-eliciting images were critical (Meldrum et al., 2012). Projects such as this can shift climate communication into the day-to-day, and showcase “real
people” helping to link climate change to local experiences. Such efforts have the potential to promote deeper engagement
with climate change.
4.4 | Current state of affairs
At present, many spheres of practice visualize climate change in ways that diverge from research recommendations. Leading
scientific bodies, and dominant voices in international negotiations continue to promote distant images of climate change,
missing the human element. But there are also promising areas, particularly in participatory methods, and the presence of
more authentic voices in new media journalism, and on social media platforms such as Instagram. These projects may
encourage deeper engagement by asking people to tell their own accounts of climate change, and engaging with people on a
day-to-day level. At a grander scale, these images contribute to an accumulation of new visual stories about “real people,”
that, owing to the global nature of digital media, simultaneously communicates local and distant experiences of climate
change. While the legacy of “polar bear” imagery still remains, campaigns that tell new stories, show new images of climate
change—including those that allow the public a greater role in the telling, can begin to alter the image of climate change in
the public imagination.

5 | GA P S AN D F UTU R E D IR E C T I ON S
The pivotal role of visual imagery in promoting effective climate change communication strategies raises fundamental questions about how researchers and practitioners should progress. The study of visual imagery in climate change communications is an inherently difficult pursuit, as the diversity of imagery is vast and the mediums utilized are continuously evolving.
For this reason, continued analyses of the use of imagery across different mediums, particularly digital and social media, are
crucial. However, these methodological approaches, such as content analyses aimed at describing the imagery landscape,
benefit from having a relatively straightforward goal of describing the themes present in the use of such imagery. When it
comes to making inferences about the promises and perils of using different climate change images, or what medium to use
when doing so, the task becomes significantly more difficult. Below, we identify several recommendations for future
research and discuss the prospects of developing a more engaging visual language for climate change in a rapidly changing
digital landscape.
5.1 | Considerations for advancing theory
At present, theoretical perspectives on persuasive visual climate change communication are limited. One area ripe for theoretical expansion is the development of more precisely defined dimensions and indicators of effective climate change imagery.
Implicit in the previous section is a consideration of what researchers mean by “effective” outcomes and what practitioners
view as the most desirable responses to visual communication. It would be a mistake, for example, to treat all positive emotional responses to viewing visual imagery as necessarily indicative of effective engagement. While images of climate change
solutions have been found to be helpful at producing positive affect, these images may be least effective in motivating action
(Chapman et al., 2016). Similarly, when an image (or medium) is found to capture greater visual attention, this may or may
not lead to other forms of engagement (e.g., increased sharing of advocacy messages, motivations to change personal behavior). Thus, there is still an unresolved tension between affective and motivational/behavioral responses to climate change
imagery. Further, the indicators used (e.g., affective reactions, efficacy and salience) vary considerably in content and measurement from study to study (Chapman et al., 2016; O’Neill et al., 2013). Researchers studying reactions to visual imagery
should strive for greater measurement precision and operationalization across studies, while also seeking to understand the
reasons for potentially divergent responses across methodologies. Moving forward it will be important to clarify what exactly
it means (affectively, motivationally, and behaviorally) for an image to be effective under different circumstances.
Also, at a fundamental level, it is not yet known whether different forms of visual media produce systematic, generalizable differences in responses. Questions abound such as whether “authentic” imagery in photographs are as effective when
used in film, or whether messages conveyed with cartoons are perceived differently than magazine articles with the same
information. Although perceiving images as nonclichéd and authentic appears important for engaged reactions to photographs (Chapman et al., 2016), illustrations and comics that are often comedic or satirical may require other indicators
(Manzo, 2010b). Potential differences across visual mediums also raises questions about how individuals respond to
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imagery-laden text in the context of climate change (Lazard & Atkinson, 2014, Bostrom, Anselin, & Farris, 2008; MacEachren et al., 2005; Spiegelhalter, Pearson, & Short, 2011).
As researchers build theoretical frameworks to guide our understanding of the interplay of different images and mediums,
it will be possible (and important) to develop and test hypotheses about the most important aspects of an image for determining different forms of engagement. For example, is there a specific combination of visual elements that might be most useful
in promoting different forms of engagement (e.g., combining the depiction of a disaster with images of people taking steps
to respond)? Furthermore, it will be important to understand whether the presence of certain aspects of images, such as individuals in a photograph making eye contact with the viewer, might overwhelm attention to other aspects of an image and
thus more strongly determine the effectiveness of the entire image. While potentially nebulous, theoretical development followed by empirical testing of different image elements and their combination, will help better inform communication
strategies.
As it seems unlikely that the “right” images will be capable, on their own, of overcoming all potential barriers to engagement, researchers and practitioners must consider the combined influence of both imagery and context (e.g., combining imagery with a description, or a donation appeal) in identifying which imagery is suitable for use for different goals. Practically,
researchers should provide communicators with the knowledge to be aware of fundamental differences in the utility and persuasive capacity of different mediums, as well as external factors that moderate effectiveness, when making decisions about
how to develop and communicate their desired message. Careful theoretical development and methodological advances may
help to provide a more holistic perspective on the use of climate change imagery.
5.2 | Identifying methodological approaches to maximize ecological and experimental validity
The discussion above makes it clear that the study of climate change imagery requires multiple approaches, and opens the
door to a multiplicity of interdisciplinary methodological innovations and paradigms. Several valuable paradigms are already
in use, including content analyses of newspapers and online media, Q-sort methodologies, and mixed-method approaches
employing both qualitative and quantitative methodologies (Chapman et al., 2016; O’Neill & Smith, 2013; Schmidt et al.,
2013). While these approaches possess strengths in their ability to capture distinct aspects of an issue, this domain would
also benefit from greater systematization and collaboration. For example, results have been shown to diverge between qualitative and quantitative work, such as images of polar bears invoking negative reactions in qualitative interviews, yet still producing high levels of interest and pro-environmental motivations in surveys (Chapman et al., 2016).
Moving research on climate imagery “out of the lab” is also of utmost importance (Kahan & Carpenter, 2017). Ecological
validity is fundamental for climate change communication, because the reduction of imagery elements to tightly controlled
contexts is either not feasible or would reduce the capacity to make any generalizable inferences beyond the specific images
used. However, without carefully conducted experimentation, making precise inferences about certain aspects of imagery
becomes extremely difficult. This is one of the inherent tensions in the study of climate change imagery: ecological validity
is essential for the value of the research, yet difficult to obtain while still making valid scientific inferences that can generalize. Researchers should therefore pursue lines of investigation that align first and foremost with the needs of practitioners,
accompanied subsequently by fine-tuned experimental research to address essential questions that arise. For example, an
emerging question in visual climate change research is balancing the apparent trade-off between salience and efficacy. That
is, images which seem most capable of increasing the salience of climate change are not always those that promote a sense
of self-efficacy (and vice versa) (Hart & Feldman, 2016; O’Neill et al., 2013). Experimental approaches that attempt to
unpack the underlying aspects of images that promote this tension as well as help to identify solutions to these problems
would be especially valuable.
As more and more climate images abound in social media, there is potential to explore paradigms that may mimic, at
least to some degree, the way visual information is received and propagated through social systems. For example, large-scale
social media projects testing how different types of images are shared and discussed may be particularly informative. Where
possible, researchers might also consider trying to partner with advocacy or communications organizations to test whether
utilizing different forms of climate change imagery in their donor appeals/advocacy messages promote more or less
engagement.
Of course, well-conducted experimental designs “in the lab” are also important for addressing meaningful questions, for
example, agent-based simulations built based on preliminary lab findings could help simulate how different forms of imagery
might propagate through large-scale social networks. Models of this kind might also help reveal the boundary conditions of
what different types of imagery might be expected to do in different contexts by enabling researchers to simulate scenarios.
Other techniques from cognitive psychology and neuroscience that have not typically been used in this research domain,
such as eye-tracking, EEG, or fMRI, may also help researchers better understand the most important elements of imagery for
visual attention, and may help clarify the relationship between attention, affect, and motivational or behavioral reactions
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(Beattie & McGuire, 2012; Sollberger et al., 2017). For instance, EEG methods in combination with eye-tracking may elucidate attentional responses to climate images or videos, such as which images and which components of images attract and
hold attention. Affective responses may also be gaged using fMRI, which has higher spatial resolution and provides a window into the influence of specific subcortical areas. As domains in which more basic image features such as color and shape
have been studied in-depth, they, in combination with quantitative self-report and behavioral measures, offer insights into the
role of basic elements in perceptions of climate change imagery (such as dominant colors), as well as more higher-order elements, such as symbols and social meanings (Cichy, Pantazis, & Oliva, 2014; Kriegeskorte, Mur, & Bandettini, 2008).

5.3 | Investigate broader themes of importance to climate change communications
In addition to addressing issues specific to the visual communication of climate change, future work can and should contribute to answering broader questions regarding effective climate change communication more generally. As journalists, issue
advocates, policymakers, and others continue to search for more effective ways to communicate climate change, the number
of questions regarding which factors are important and which are not, continue to grow.
One prominent and unresolved question revolves around the role of psychological distance in motivating or inhibiting
public engagement with climate change. Despite significant efforts to understand the relationship between various dimensions of psychological distance and climate change engagement (e.g., highlighting local vs. global or near-term vs. long-term
impacts)—including numerous empirical and conceptual papers on the topic (Brügger et al., 2015; McDonald et al., 2015;
Rabinovich et al., 2009; Spence et al., 2012; Uzzell, 2000)—the conditions under which distance matters (and in what ways
and for whom) remain largely unknown. Work on climate imagery has an important and unique role to play in bringing clarity to this critical question, given how clearly different dimensions of distance can be portrayed visually; what is more, recent
visuals-based work has already revealed nuances regarding this topic (e.g., individual differences in preferences for images
of local vs. distant impacts of climate change, Chapman et al., 2016). Related concepts that remain understudied in the climate change context, such as psychic numbing (Fetherstonhaugh, Slovic, Johnson, & Friedrich, 1997; Slovic, 2010), compassion fade (Markowitz, Slovic, Vastfjall, & Hodges, 2013), and counterintuitive effects of temporal distance on
engagement (Zaval, Markowitz, & Weber, 2015) are ripe for exploration within the context of climate change imagery.
Climate communicators have also raised questions about the efficacy of borrowing techniques from other areas of communication, including the use of classic storytelling forms such as comedy, drama and tragedy (Cameron, Hodge, & Salazar,
2012; Fløttum & Gjerstad, 2016). And relatedly, imagery researchers have a critical role in helping bring some clarity
(or perhaps more nuance and complexity) to the ongoing debate surrounding the role of emotion in climate change engagement (Chapman, Lickel & Markowitz, 2017). Although past work suggests that imagery has a key role in inducing various
emotional reactions in audiences (Chapman et al., 2016), additional research is needed to tease out various dimensions of
these effects. For example, to what extent is the relative effectiveness of any given image attributable to the specific emotional responses it engenders?
Finally, there remain critically understudied questions around the impacts that various types of communications efforts,
including the use of images, have on different audiences. Although it seems likely that, for example, political liberals and
conservatives or climate sceptics and nonsceptics will respond in divergent ways to the same image, it remains largely
unknown to what extent this is the case. Further, the vast majority of work on climate communication and imagery has been
conducted in Anglophone and European countries, leaving vast gaps in knowledge concerning how people in other parts of
the world receive, consume, and produce climate imagery. Additional work is needed to begin systematically identifying
both the key features of images, and key individual, group, national, and cultural differences that moderate responses to
images of climate change.

6 | CON CLU SION
The increasingly image-focused digital landscape signals that images of climate change have a pivotal role in public engagement, both now, and in future. In this paper, we have summarized key changes in the media landscape, and noted how this
has altered the availability and consumption of climate change imagery, as well as considering evidence from public perceptions research about how people respond to these images.
A comparison of empirically-derived research findings with practitioner strategies (in Section 4) showed that there are
still opportunities for greater alignment between research and practice: the absence of human stories is a persistent feature.
However, new—often digital—initiatives that tell new stories, and inspire new images of climate change, are beginning to
alter the issue in the public imagination.
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For the study of visual climate change communication to advance, key theoretical and methodological challenges need to
be addressed. There is no one-size-fits-all approach because different goals and different audiences will require different
strategies. Researchers should work with practitioners to identify the most relevant questions for communication practice,
and researchers should increase their focus on the study of outcomes most relevant to this practice.
Finally, although a single visual image at a single moment in time is unlikely to have a profound impact on any given
individual, the daily flow and repetition of images creates a powerful visual narrative that shapes public perceptions of climate change. A better understanding of public engagement with climate imagery—and a better alignment between research
and practice in terms of communication in the visual medium—is therefore a pressing priority for scholars and practitioners
in a dynamic digital environment where visual imagery plays an increasingly prominent role.
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