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Abstract: The old saying “a picture paints a thousand words” has never been more appropriate when
discussing the issue of communicating climate scenarios. Our research demonstrates the benefits of using
imagery creatively to effectively communicate large amounts of scientific information in a powerful, easy to
understand format for tourism operators in Queensland’s Sunshine Coast. Globally, tourism has been
identified as an industry in the ‘climate danger zone’, where risks are significant but many operators remain
unprepared. Tourism is Australia's second-largest export earner, yet the industry is comprised primarily of
small businesses managed by individuals with limited business experience and training. The combination of a
lack of awareness, capability and preparation for potential climate risks coupled with poor engagement with
adaptation options, places one of Australia’s most valuable assets in a vulnerable situation.

Using a multi-disciplinary approach, the research combined projections from climate scientists with tourism
operator perceptions of climate change and adaptation, gathered through an engagement process consisting of
interviews and workshops conducted over eight months. The process involved five stages of engagement and
consultation with industry prior to the release of a final product. The result is a visual and interactive PDF
used to communicate the scenarios across the industry in the designated region, wherein users can self-
navigate at their own pace. The tool itself has initially been well received when it was road tested with
tourism operators with only minor suggestions for improvements.

As a result of the positive response it appears there are multiple additional applications either used across
different industry sectors or across various climatic regions. For example, it has been suggested that such a
process could be used to develop a tool for different regions of Australia that various industry and small
business operators working in that area could use to help inform them about likely climate impacts and
therefore plan accordingly. In addition, the process of developing the tool has encouraged climate scientists
to become more aware of end-user needs and how to adapt their science to improve its relevance across
society. The tool itself provides a mechanism that is a low cost way of encouraging ongoing climate action.
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1. INTRODUCTION

Communicating climate change is often referred to as a complex task that requires an integrated approach
(Nerlich et al 2009; Devine-Wright, 2013). It is widely recognized as challenging (Peattie et al., 2009
Pidgeon, 2012), in particular because of its inherent uncertainties and risk associations (Budescu et al., 2012).
Climate change has been identified as one of a number of scientific issues that needs ‘better marketing’,
where the goal is to encourage public open-mindedness for consideration of scientific information (Kahan,
2010). De Freitas (2003) states that it is important for climatologists to translate their work into simple
language, however past experience has demonstrated that climate science ‘translation’ is not a simple task.

The tourism industry, having strong connections to climate and the environment, is considered as one that is
highly vulnerable to changes in the natural environment (KPMG International, 2008). The risk and
uncertainty of climate change poses a substantial threat to tourism operators across Australia. However, there
is little evidence of long-term strategic planning in anticipation of climate change amongst tourism operators
(Scott et al., 2009) with most adaptation occurring in light of compliance to standard regulations (Bleda &
Shackley, 2008). As a result it appears that the majority of tourism business operators are unaware of, and so
unprepared for, the climate risks they face.

This is in spite of tourism being a vital industry for Australia - generating approximately US$95 billion in
spending and contributing 2.6% of Australia’s total GDP (DRET, 2012). As such, it makes sense to engage
tourism operators in climate change adaptation and mitigation to help maintain their economic viability and
competitiveness (Cabrini, 2010). Becken (2005) highlights this point in stating that there is a need for
tourism-specific climate change information, including its impacts as well as adaptation and mitigation
options for operators.

As with the general public, tourism operators have limited knowledge of the science of climate change, and
can be confused, but also concerned, about the impacts of change globally, on their region, the tourism
industry and their business. Early research in this space has demonstrated that there is benefit in taking
tourism operators through a process of learning prior to asking them to take action (Thomas et al., 2010).
This is crucial, as this process of engagement also identified that tourism operators who acknowledge the
reality of climate change are more likely to take action and convert potential risks into opportunities.

As such with a predominantly uninformed community, there is a need to find alternative and engaging
methods to inform and educate tourism operators of the potential impacts of climate change. Previous studies
(Thomas et al., 2010) suggest that to maximise impact, climate change information needs to be delivered to
tourism operators in a manner that is accessible, but also convincing and catering to specific needs. More
broadly, the need for tailored climate information is also relevant to many other sectors, although work in this
field is still limited (Moser, 2010; Nursery-Bray et al., 2012; Peattie et al., 2009). Building on work initiated
by Thomas, et al. (2010), this study identifies an approach to effectively communicate climate change
information to tourism operators through the use of a visualisation tool.

2. RATIONALE

It has been well documented that the scientific understanding of risk and uncertainty can vary greatly from
the understanding of the public (Moss & Schneider, 2000; Leiserowitz, 2005). This has generated concerns
about the best way to communicate issues such as climate change, where multiple decisions need to be made
before all of the associated risks and uncertainties can be resolved (CCSP, 2009). Successful responses to
climate change are likely to be those that are supported by decisions informed by the latest climate science
(Sarewitz & Pielke JR, 1999). However, for many, a gap remains between the information provided and how
it translates into real life (Nerlich, Koteyko, & Brown, 2010). The uncertainty associated with a range of
climate scenarios can be difficult for lay persons to understand, particularly because of the complex
biophysical and human interactions, which have an impact on how adaptation occurs (CCSP, 2009).

Over time, the results of the interactions between biophysical and anthropogenic actions have resulted in a
number of climate projection scenarios. However, climate projections scenarios, generated through global
climate models (GCMs) are often presented with a focus on climate variables rather than local conditions, as
adding contextual detail often creates another layer of uncertainty. Yet, local context is crucial in allowing
end-users to identify with the changes that are projected for their region (Devine-Wright, 2013). Therefore, it
is important to find ways to translate the global or continental-scale climate projection scenarios into ones
that can be used at a regional scale to enable local level planning for adaptation and mitigation.

Various groups have developed a range of communication tools to translate the climate science and enhance
its applicability. For example, the Department of Environment and Primary Industries, Victoria uses
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Climatedogs (http://www.dpi.vic.gov.au/?a=51059) — an animation directed at farmers to describe the four
global climate processes that affect Victorian agricultural seasons. As well as providing information, these
types of tools appeal more to the emotive side of the end user and go beyond the more traditional websites
that are filled with climate science facts and maps that indicate the suggested impacts of climate change (see
for example, http://earthobservatory.nasa.gov/).

The value of visual communication tools for climate information was confirmed in a survey (n=1,602) of the
Australian general public in 2010, where the major preferred sources of climate change information were
visual (Ashworth et al., 2010). However, visualising future climate change impacts, based on the science can
be difficult because of the lengthy timelines involved in the scenarios. And yet, many in the tourism industry
are being encouraged to consider both mitigation and adaptation actions now because of the implications for
their businesses if left unaddressed. Therefore it was felt important to use visual imagery in ways that would
encourage positive engagement rather than negative messaging that has been show to lead to public
disengagement with the issue (Manzo, 2010). Therefore, the aims of this research were to develop and
evaluate the effectiveness of a visual tool that informed tourism operators of the potential risks that a
changing climate may bring for the future as well as to encourage them to consider the implications for their
business, and what they could do to mitigate and/or adapt to these risks.

3. THE TOOL

Using a multi-disciplinary approach, the tool was developed by combining projections from climate scientists
with tourism operator perceptions of climate change and adaptation, gathered through an engagement process
consisting of interviews and workshops conducted over eight months. The process involved five stages of
engagement and consultation with industry prior to the release of a final product. The tool is designed to be
accessed online in Adobe’s Portable Document Format (PDF), which can be saved by the user for future use.

The Sunshine Coast Climate Futures tool has three sections; an Introduction, which provides an overview to
the tool, instructions on how to use it and background information on the scenarios; the Scenarios, which
depict the plausible Climate Futures followed by a summary; and the Climate Futures Plan, which
encourages the user to start an adaptation plan for the changes presented in the tool. This paper focuses on the
Introduction and Scenarios sections of the tool which aims to effectively communicate potential climate
change for the region.

3.1. Introduction

The Introduction (Fig. 1) starts with a position on climate change and how tourism operators need to take
stock and prepare. It explains the rationale behind the tool and guides the audience on its use. The section
also provides additional information on the science behind Climate Futures, how climate projections for this
tool were developed using the Climate Futures Framework (Clarke et al. 2011), as well as guidelines on icons
and what users should expect. Lastly, document information, including acknowledgements and citation
information, is provided in a separate tab.

INTRODUCTION __ SCENARIO 1 SCENARIO3  SCENARIO4 SUMMARY. INTRODUCTION _ SCENARIO 1 SCENARIOI  SCENARIO& SUMMARY

SUNSHINE COAST

OVERVIEW ~  HOWTOUSETHISTOOL  THESCENARIOS DOCUMENT INFORMATION

ICONS.

This CLIMATE FUTURES TOOL
presents four FUTURE SCENARIOS
within three timeframes -

PREPARING US FOR THE CHALLENGES AND-OPPORTUNITIES OUR FUTURE CLIMATE MAY BRING. <

Figure 1. The Introduction tab contains the cover page, overview and how to use this tool

3.2. Climate Futures scenarios

This section of the tool features the four plausible Climate Futures scenarios identified for the Sunshine Coast
using CSIRO’s Climate Futures Framework (Clarke et al. 2011). Each Climate Future is presented through
multiple information layers, utilising images, icons, colour and qualitative descriptions supported by insights
from tourism operators delivered through quotes (Fig. 2). Images were sourced mostly from the Tourism
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Queensland image database, supplemented by images from CSIRO’s Science Image database and online
stock photos. The Climate Futures are also presented with a likelihood of a Future occurring, shown in the
upper right hand corner of the screen. Users navigate through the scenario by clicking on the climate variable
icons.

QOuote 0 1 “To run our business, we have to b hars, on the water. e 00d 0
wo an't v and operate her, then wero not u
going to be abl torun the business.” SANDY

Figure 2. 2030 Warmer Climate Future: Features of the tool

Scenarios are presented in a highly visual manner, communicating potential changes through images of
various tourism facets, as well as a qualitative description of what the changes can mean for the industry.
Users can select a climate variable that they are interested in, with information on the projected changes as
well as potential impacts on the tourism industry as identified by tourism operators.

The first future is a Warmer Climate Future for 2030, characterised by a sunny environment not too different
from the current climate in the Sunshine Coast. The 2030 Warmer Climate Future features changes to four
climate variables (Fig. 2). The second future is a Hotter and Drier Future Climate for 2055 (Fig. 3), illustrated
by images showing a drying trend, as well as erosions and potential flooding. The 2055 Climate Future
features changes to six climate variables. The third future is a Hotter and Much Drier Future Climate for
2070 (Fig. 4), characterised by droughts and more extreme weather patterns. The 2070 Climate Future also
features changes to six climate variables.

SCENARIO3  SCENARIO& SUMMARY

“Our experience is sold on the pristine rainforest -
that's our key selling point. If that's diminished,
HOTTERE

aoDRIER Z:
[2055] ==

TEMPERATURES EXPECTED TO INCREASE BY AN AVERAGE OF 2.1°C,
WITH 7 DAYS OF TEMPERATURES OVER 35°C, AN INCREASE OF 4 DAYS.

“We had lots of rain in Summer. And then we had nothing.
year was the first year that we had to have city

9]
HOTTER  wete como outa dson tims.” Rescca
DRIER

DROUGHT-LI

TAY HOTTER

ARE 2070. OUR CL 10
THAN WHAT IT IS NOW. EXPLORE THE ICONS ABOVE TO FIND OUT MORE.

100 ot to b out cooter

Figure 3. 2055 Hotter and Drier Figure 4. 2070 Hotter and Much Drier

The fourth future scenario presented is an alternative for 2070 — Hotter and Much Wetter (Fig. 5). It is
characterised by images showing a tropical feel, alongside cyclonic events and wet weather. The Hotter and
Much Wetter Climate Future has a low likelihood, nonetheless it is a plausible future that warrants
consideration. This scenario is important in highlighting the meaning of uncertainty, and acknowledges that
there may be alternate futures to be considered. It was very effective in addressing contrasting opinions,
especially those generated by climate variability.

SCENARIOS /

“Ifwe get a run of bad weather, if a cyclone hits, it could take
Ut that river Tt could fake months of rebuTding.”

RAINFALL INCREASES BY 18% ANNUALLY, WITH VERY WET SUMMERS
32% INCREASE), AND DRIER SPRINGS (14% DECREASE)

l increase forvehicle and faciites due o the wet weather.

Figure 5. A Hotter and Much Wetter 2070

Figure 6. Summary of Climate Future changes
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Users are then given a summary of the changes (Fig. 6) across all scenarios presented in the tool, compared
against current-climategeophysical variable baseline means presented for 2012 (2010 for sea level rise). The
table presents changes against the current climate, which allows end users to contextualise change presented
in numerical values against historical data. This completes the communication aspect of the Sunshine Coast
Climate Futures tool, aiming to equip tourism operators with enough information to consider the impacts of
climate change on their own business operations.

4. EVALUATING THE TOOL

To ensure that the Sunshine Coast Climate Futures tool met the needs of its target audience, a review of its
draft form was conducted through in-depth interviews with a sample of tourism operators (n=11) comprising
of some operators who participated in earlier interviews as well as others who were contacted for the first
time. Operators were initially asked to look through the tool and use it instinctively, without any guidance
from the interviewer. This allowed for the assessment of general useability and navigation, and identified
areas where confusion arose. Following this, operators were asked to describe their initial reaction to the draft
tool and its overall impact. Discussion was then directed towards the look and feel, language and content, and
whether or not the tool met its desired objectives. Finally, tourism operators were asked to provide
suggestions on the ideal channels through which the Climate Futures tool could be distributed. Where
possible, the suggestions provided by the tourism operators were incorporated into the final Sunshine Coast
Climate Futures tool.

4.1. Look and feel

In designing the Climate Futures tool it was important to consider the different learning styles that people
have in order to assimilate information provided to them. It was important that the information was conveyed
in a manner that brings together abstract concepts with everyday experiences, making future climate change
scenarios more locally and individually relevant (Nicholson-Cole, 2005). The use of visualisations through a
combination of images, icons, colour and text were utilised to achieve this objective.

Overall, the initial reaction to the Climate Futures tool was that it looked good, and that the images and
graphics used had significant impact. In particular, the images used for the scenarios gave the users a feeling
of what their surroundings will be like in the future. For most scenarios, it was felt there was a good balance
of both hinterland and coastal aspects of the Sunshine Coast, which was important in engaging the different
types of tourism operators in the Sunshine Coast region as operators have strong place attachment (Devine-
Wright, 2013; Scannell & Gifford, 2013). The 2030 scenario however lacked some of this balance, and a
recommendation was made to replace a coastal image with one of the hinterland.

In addition, tourism operators who reviewed the tool felt that the presentation was uncluttered and allowed
them to focus on the information that was necessary, especially for the scenarios. There was a good balance
between content and imagery for the scenarios, which allowed them to understand what the different Climate
Futures entailed without having to spend too much time reading.

4.2. Navigation and useability

A key criterion in designing this communication tool was that it needed to be intuitive. As such, the Climate
Futures tool was designed so that the information could be accessed in various ways. Users can self-select the
information that they want to access by using its interactive features, by clicking through tabs and icons.
They are allowed to pick a scenario they are most interested in, rather than be directed towards one that is
most likely to occur. At the same time, users can also scroll through the document and be able to access all
the information in this manner. The interview participants verified the importance of having these options, as
they used different ways to go through the tool. In addition, operators suggested minor useability changes
that increased the ease by which information is absorbed. It was important to identify these improvements, as
often subtle changes can enable users to continue using the tool with as few barriers as possible.

4.3. Language and content

Tourism operators who reviewed the Climate Futures tool felt that the language used in the tool was easily
understood and accessible, allowing them to understand its key messages. The way the Climate Futures
Scenarios were presented, using images and combining quantitative data (scientific projections) with
qualitative input (tourism impacts) delivered the message that the information is factual and believable. This
is an important achievement given that there were some operators in the group interviewed who felt some
level of scepticism when it comes to the ‘reality’ of climate change.
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However, in the draft tool, the term ‘storylines’ was used in place of ‘scenarios’. Most interview participants
felt that the term suggested fiction, and therefore something that is not scientific in nature. Others also
thought that ‘storylines’ referred to case studies of tourism operators who have made changes in response to
climate change, in essence, someone ‘telling a story’. As a result, this was changed to the term ‘scenarios’,
which was used freely and without prompting by the tourism operators interviewed.

Another important achievement is that through the range of Climate Futures Scenarios, especially through the
inclusion of an alternative scenario (2070 Hotter and Much Wetter), users felt that they weren’t being forced
to believe that there is only one possible future. The presentation of alternative, but plausible, futures gave
them the impression that they are able to make an informed decision. Having the likelihood of each scenario
also allowed them to make rational fact-based decisions on which climate future is more likely to occur.

As expected, some considered the 2055 and 2070 timelines too far off for them to consider. However, the
need to project to the long term was understood in that shorter timeframes will only reflect weather
variability, while longer timeframes will more accurately reflect climate changes. This illustrates a good level
of understanding of the underpinnings of climate change — the difference between weather and climate.

5. CONCLUSION

Like many Australians, tourism operators have a limited knowledge of the science of climate change, and can
be confused, but also concerned, about the impacts of change globally, on the tourism industry, their region,
and their business. Communicating climate change information should be a learning process that is tailor-
made to the needs of its target audience (CCSP, 2009). It is important to understand the type of language that
needs to be used, and the extent of information that needs to be provided to operators in order to assimilate
information on climate change. For the Sunshine Coast tourism operators, it was important that the
information was delivered in an objective manner, and in a way that allowed them to shape their own opinion
and therefore make their own decisions.

The Climate Futures tool was successful in communicating the issue of climate change because it presented
alternative scenarios. These alternative scenarios implied that tourism operators are given the choice, but
combined with the likelihood percentages, rational thought leads them to choose the Climate Future that
science has identified to be most likely. This insight leads us to conclude that presenting only one scenario,
even if it is the most likely, will not be as effective as presenting a range of scenarios and allowing users to
make their own decisions.

In addition, presenting scenarios using images that tourism operators were familiar with and showcasing
specific locales in the Sunshine Coast, enabled the end-users to understand the meaning behind climate
projections. Presenting an image that suggested a warm day along with a qualitative description was more
effective than simply presenting a projected change in temperatures presented numerically. Showcasing the
impact to their immediate environment was important for tourism operators because of the value of the local
environment to the industry and individual businesses. This paper highlights the applications of visualisation
techniques and scenario based approaches to communicating regional impacts of climate change to a specific
target audience, the Sunshine Coast tourism industry.

By creating a tailor-made communication strategy, taking into account the information and communication
needs of the target audience, we were able to develop a decision-making tool that informs its users of
potential impacts of different climate change scenarios, as well as provide them with the tools to begin the
adaptation decision-making process. The key features of this tool include rich visualisation and interactivity,
allowing end-users to grasp the reality of potential climate futures by linking it to their region and utilising
place attachment. At the back end, the development of the tool is based on harnessing existing levels of
understanding of climate change by end-users, and targeting information provisions towards gaps through
their own language.

Due to the tool’s preliminary demonstrated effectiveness, it is recommended that it be applied and extended
to other industries and end-users in order to test the applicability in other contexts. This is currently being
undertaken in a project aimed at providing information packages to natural resource management (NRM)
groups Australia-wide. This project, which is a collaboration between CSIRO and Griffith University (funded
by the Australian Federal Government’s Clean Energy Future program), is developing multiple tailored
information modules to enable NRM groups to update their plans to include climate change. There is also
opportunity to consider developing similar tools for different regions, which goes beyond the NRM focus.
This would enable different sectors within a specific region to become better informed about the likely
impacts of climate change on their business and to help them proactively plan for adaptation and mitigation
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accordingly. Future research in developing similar communication tools should also include an evaluation of
the impact on the tool on actual adaptation planning and implementation practices of its end-users to
appropriately gauge the benefits of such an approach to communicating about climate change.
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