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Abstract 
Adaptation to climate change is becoming an pertinent issue, as climate change mitigation 
options have not been implemented to a sufficient degree.  The impacts of climate change 
will have to be dealt with by various stakeholders including the insurance industry and 
homeowners.  These stakeholders, also including the scientific community, need to work 
together in order to distribute climate change information in a manner that enables 
homeowners to become part of the climate change discussion.  This study discusses the use 
of web-based climate visualization platforms and the perception of the users of these 
platforms through focus group studies.   
 
By analyzing six web-based climate visualizations through content analysis and then having 
five focus groups analyze two web-based climate visualization platforms, Caladapt and 
Plan2Adapt, the study aims to determine how users of web-based climate visualization 
platforms perceive the platforms, tools and visual representations presented to them and what 
additional information and components should be included. 
 
The overall analysis determined that adaptation information is not adequately communicated 
within any of the examined platforms. Rather than vulnerability or adaptation, the effects of 
climate change were represented as 2D maps and graph visual representations.  Participants 
found this information to be secondary information since it did not interest or seem relevant 
to the users.  As homeowners, participants did not want to have to analyze or interpret data 
rather they wanted usable information that they could apply if they felt it was valid and 
applied to their situation.  The study presents many aspects that could be applied to future 
web-based visualization platforms. 
 
 
Key Words: Climate Communication, Web-based Climate Visualization Platform, 
Adaptation Theory, Homeowner, Insurance 



 
 

 1 

1. Introduction 
Climate visualization methods offer a new approach to communicating climate change 
information to decision makers at all levels.  Overwhelming evidence now suggests that 
climate change is occurring and that actions to mitigate it have not been implemented enough 
to curtail the impacts (IPCC, 2007).  The global debate on climate change has thus become a 
very relevant issue to experts and non-experts alike due to the nature of impacts which are 
often locally specific and do not usually have a ‘one size fits all solution’ (IPCC, 2007).  
Shaw et al., (2009) point out that keeping the framework of the climate change conversation 
at the global level, aimed at enhanced understanding, and information being transmitted 
merely by experts, is insufficient to secure climate change action at the regional and local 
level.  
  
Communication of climate change impacts and adaptive responses to those impacts is thus 
necessary.  The International Panel on Climate Change (IPCC) in their 2012 special report, 
“Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
Adaptation,” addresses key questions to the successful communication of risk based climate 
information.  Adaptive responses are becoming necessary and relevant to homeowners 
because homes were designed and built to specifications of past climates (Arup, 2008).  
Changes in climate will affect homes since they are not designed to withstand impacts of 
future climate (Arup, 2008).  Specific studies on adaptation within Germany, the UK and the 
United States point to the increasing difficulty of insuring homes that are affected by climate 
variability (Arup, 2008, Gdv.de., 2011, Speer, 2012).  The IPCC’s questions regarding 
communication of risk based climate information are as follows: 
 

• “Are the sources/providers of the information credible to the intended users? 
• Is the information accessible to the decision maker? 
• Does the community (or individuals in the community) have the capacity to use the 

information? 
• What do people know and believe about the risks being posed? 
• What is the past experience/outcomes of information use? 
• Is the information relevant for the decisions in the particular community? 
• Are the practitioners receptive to the information and to research? 
• Is the information compatible with existing decision models?” 

(IPCC, 2012) 
 

Insurers and homeowners are experiencing economic costs, and increased insurance claims 
related to exposure to climate variation such as increased flooding or large storm events (e.g. 
winter storm “Lothar” in Europe) (Jansen, n.d.).  While individuals have always dealt with 
impacts of a changing climate, the new challenges are considered by the IPCC to be at the 
boundaries of the human experience (Adger, 2003).  These boundaries relate to the 
unparalleled rise in temperature, 1.4°C to 6.4°C by 2100, projected by the IPCC under 
different scenarios (IPCC, 2007).  Subsequently, this undermines the ability of individual 
homeowners to respond because it is outside of their adaptive knowledge and capacity.  
Additionally, past impacts and loss as a result of those impacts have been associated with 
socioeconomic developments such as increases in wealth and vulnerability, whereas future 
losses are expected to be associated with societal and climate change (Botzen, et al., 2009a).  
Barthel and Neumayer (2010) disagree and associate loss with an increase in the value of the 
assets at risk.  By normalizing the losses, the economic loss from past events can be 
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compared to present events of the same strength (Barthel and Neumayer, 2010).  Barthel and 
Neumayer (2010) associate increased insurance losses from the growth of wealth and not due 
to climate variability.  It should be noted that the costs and benefits of climate variability will 
vary widely by location and scale (IPCC, 2007).  Homeowners will need to respond by 
making adaptation decisions that mitigate the impacts of climate change.  Appropriate 
responses will include proactive and reactive adaptation decisions.  Regretfully, though, it 
seems that practical experience within the insurance sector suggests that individuals rarely 
undertake adaptation measures voluntarily (Botzen, et al., 2009).   
 
The scientific and insurance communities seem to be at a crossroads.  The two niches have 
the opportunity to assist each other and the homeowner; each aiding their own agenda.  The 
two groups each have something to offer.  The scientific community holds the climate 
modeling information that needs to be communicated while the insurance industry has access 
to communicate loss-reducing behaviors to society (World Bank, 2002).  This could increase 
the homeowners’ as well as the insurance industry’s adaptive capacity to impacts of climate 
change and extreme weather events. 
 
With the key actors addressed, the scientific community, the insurance industry and the local 
homeowner; the study needs to build a case for using the actors to successfully communicate 
risk-based information based on the components presented by the IPCC.  To reach 
homeowners, climate visualization methods will be used to present complicated climate 
change data that is usually otherwise inaccessible for non-experts.  Using climate 
visualization methods can help non-experts’ understanding of complex data since it is more 
intuitive (Johansson et al., 2010).  Web-based climate visualization platforms provide a 
unique interface to communicate data.  A web-based climate visualization platform in this 
study is defined as an Internet based portal that presents interactive visualization tools that 
aims to support individuals in adapting to climate change through the use of visual 
representations.  Many platforms already exist that fit the definition and this study, while not 
all-encompassing of all platforms, investigates six of them by analyzing their content.  Then 
two of the platforms are analyzed by focus groups.  

1.1 Aim of Study and Research Questions 
With the realization that mitigation efforts on a global and national scale have not adequately 
prevented the impacts of climate change, the need to take adaptive responses is now 
evident.  Unlike mitigation efforts, which are generally global or national in scale, adaptation 
efforts are local and regional in scale (Füssel and Klein, 2006).  With this in mind, there is a 
need to communicate climate change and adaptive responses regarding both positive and 
negative impacts of the projected climate scenarios to local stakeholders so that they can 
make individual adaptation decisions.  In order to make decisions about projected positive 
and negative impacts associated with climate change, local stakeholders must be informed of 
impacts and appropriate adaptation responses.  To accomplish this, climate communication 
must be designed and distributed in a fashion that answers the questions of the IPCC’s 2012 
special report on communication (IPCC, 2012). 
 
The insurance industry provides broad access to homeowners who are vulnerable to the 
impacts of climate change.  With access to homeowners, climate scientists must be able to 
effectively engage them to explore climate data, analyze it and then have the capacity to use 
it.  Recent studies have shown that climate communication that uses visualization methods is 
thought to increase climate literacy (IPCC, 2012) thereby giving local stakeholders access to 
climate change impacts and adaptation assessments.   
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Using existing web-based visualization platforms, this study aims to determine how users of 
web-based climate visualization platforms perceive the platforms, tools and visual 
representations presented to them and what additional information and components must be 
presented to them. 
 
This study is created in order to explore and answer the following research questions:  
 

1. What climate data and functionality do (existing) web-based climate visualization 
platforms offer? 

2. How do private users perceive web-based visualization platforms, tools and visual 
representations of climate change data and climate change adaptation? 

3. What data, interactive components, or communication style is necessary within web-
based visualization platforms and accompanying visual representations to engage 
private users? 

 
Using existing web-based climate visualization platforms, this study aims to determine how 
private users of these platforms perceive them and the visual representations generated 
within them.  Will providing a credible source of risk-based climate information, which is 
both accessible and within the capacity for a homeowner to use, help shape a successful 
communication and dialogue of climate information to homeowners?  
 
This study will focus specifically on the viewers’ perception of two web-based platforms, 
Caladapt and Plan2Adapt, to investigate their interaction and usability of the web-based 
climate visualization platforms, the tools within them and the climate visual representations 
presented.  

2. Theory and Method 
2.1 Adaptation Theory 
Adaptation is a necessary component of addressing impacts and policy related to climate 
change (Smit et al., 2000).  Smit et al., (2000) identified different definitions of adaptation to 
support three aspects of adaptation; 1) adapt to what? 2) who or what adapts? and 3) how 
does adaptation occur? to address an overall concept of adaptation.  Following this format it 
is apparent that adaptation methods are not a one-size fits all solution to climate change but 
the theory of adaptation is adequate to engage adaptation to impacts across temporal and 
spatial scales.  By gaining a better understanding of who or what adapts to risk, the causes 
and character of the risks needing to be adapted too, the interactions with other stressors, the 
changing nature, and the processes by which risks are managed, we can be better prepared to 
create the conditions that enable effective adaptation decisions (Patwardhan et al., 2009).   
 
Adaptation to climate change occurs in physical, ecological and human systems in response 
to observed or expected changes in climatic conditions (Adger et al., 2007).  Adaptation can 
be defined as: “In human systems, the process of adjustment to actual or expected climate 
and its effects, in order to moderate harm or exploit beneficial opportunities. In natural 
systems, the process of adjustment to actual climate and its effects; human intervention may 
facilitate adjustment to expected climate” (IPCC, 2012).  To add to the definition, Füssel and 
Klein (2006) address the system specified as being vulnerable.  While this word has many 
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roots within scientific study, its specific use for climate change science is defined by the 
IPCC as:   
 

“Vulnerability is the degree to which a system is susceptible to, and unable to 
cope with, adverse effects of climate change, including climate variability and 
extremes. Vulnerability is a function of the character, magnitude, and rate of 
climate change and variation to which a system is exposed, its sensitivity, and 
its adaptive capacity” (IPCC, 2007). 
 

Füssel and Klein (2006) note that by connecting the two dimensions, (external dimension, 
“exposure of a system to climate variation” and an internal dimension, “a systems sensitivity 
and its adaptive capacity to these stressors”) with and connect the two aspects making each a 
function of the other (Füssel and Klein, 2006).  There are many different ways the word 
vulnerability has been used but as long as a distinction is made and a study refers to the type 
of vulnerability it is referring to a clear analysis can be made (Brooks, 2003).  Vulnerability 
should be assessed based on characteristics of exposure, sensitivity and a systems adaptive 
capacity.  The definition of these dimensions is below. 
 

“Exposure is the degree of climate stress upon a particular unit analysis; it 
may be represented as either long-term changes in climate conditions, or by 
changes in climate variability, including the magnitude and frequency of 
extreme events” (IPCC, 2001). 
 
“Sensitivity is the degree to which a system is affected, either adversely or 
beneficially, by climate variability or change” (IPCC, 2007).   
 
“Adaptive Capacity is the whole of capabilities, resources and institutions of a 
country or region to implement effective adaptation measures” (IPCC, 2007). 
 

As stated above these dimensions are connected and are functions of each other that establish 
the vulnerability of a system.  Since adaptation is often in response to individual impact 
events (Adger and Vincent, 2005).  The dimensions “interact to jointly determine the 
potential for a hazard to result in outcomes that are of concern to at-risk populations and 
decision makers” (Marten et al., 2009).  By assessing the three dimensions, exposure, 
sensitivity and adaptive capacity, of vulnerability at risk populations can be identified, as 
well as, the causes and character of the risk and outcomes can be highlighted (Marten et al., 
2009).  While it is impossible to fully anticipate future vulnerability, characterizing events 
and informing the individuals through the use of metrics or tools is necessary (ibid).  Marten 
et al., (2009) goes on to point out that adaptation is an ongoing process rather than a set of 
actions.  Assessing vulnerability is a shift towards risk management and building adaptation 
strategies (Marten et al., 2009).  By communicating adaptation and vulnerability, theory and 
action can intertwine and strengthen each other. 
 
As the insurance industry and scientific community work cooperatively in an effort to 
communicate climate change impacts and adaptation to homeowners, it seems essential to 
define vulnerability as Füssel and Klein (2006) have done.  By recognizing that exposure to 
climate variation and a systems sensitivity and its adaptive capacity to respond to those 
exposures are co-factors of each other should be reflected in the narrative communicated to 
homeowners.  Within the human system adaptation is an on-going process that responds to 
different stresses and involves making informed decisions that take into account 
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environmental processes, perception of climate risk, practices and function to reduce 
potential damages or to realize new opportunities (Adger et al., 2007).   
 
The creation of a communicative process that uses, “a holistic and plausible set of alternative 
futures, in order to build awareness and capacity” (Sheppard et al., 2011, p. 403) that 
expresses these dimensions of vulnerability should aid in the construction of knowledge for 
the homeowner and bring them into the climate conversation.  Since adaptation is a reactive 
or proactive response to climate impacts, Füssel and Klein (2006) distinguish two types of 
adaptation activities, facilitation and implementation.  Facilitation alludes to activities such 
as scientific research, data collection and dissemination, awareness raising, capacity building 
and the creation of information networks and legal frameworks for action that all enhance a 
systems adaptive capacity (Füssel and Klein, 2006).  Communication of the impacts, causes 
and adaptation options through a visioning process can increase the awareness level of the 
decision maker to vulnerability, (i.e. exposure to climate variation and a systems sensitivity 
and its adaptive capacity to respond to those exposures) and give them a sense of the 
constructive actions that can be taken to respond to climate change (Sheppard et al., 2011). 

2.2. Method 

2.2.1 General Setup 
In order to gain understanding of the viewer’s perception of web-based platforms, the study 
investigated the interaction and participant usability of web-based visualization platforms 
and their associated visual representations. Desktop focus groups, with homeowners as 
participants, were conducted to provide qualitative data.  The researcher also carried out an 
overview of existing web-based platforms to provide general information about the 
platforms.   

Focus Group 
A focus group is essentially an interview process facilitated by a guide and conducted with 
small groups of people on a particular topic (Berg, 2009).  The process is designed to collect 
information in a manner that enables discussion and interaction among a group (Berg, 2009). 
The focus group method was chosen in this study for its ability to generate impressions 
(Berg, 2009; Stewart et al., 2007) of products and visual representations.  Extremely dynamic 
interactions can occur with focus groups that encourage the development of far more ideas, 
issues, topics and even solutions to be generated (Berg, 2009).  The strength of a focus group 
is that it may be adapted to provide the most desirable level of focus and structure (Stewart et 
al., 2007).  The interviewer is able to direct the discussion of the focus group without 
affecting the type or quality of the information (Stewart et al., 2007).  The participants were 
able to discuss and elaborate on the web-based visualization platforms in a social context 
while the interviewer guided them through the discussion.  Stewart et al., (2007) points out 
that focus groups are often used at an exploration or confirmation point within research.  
That aligns with this study as it provides basis for further research and development into a 
web-based climate visualization platform. 
 
Other climate communication studies have used focus groups for data collection purposes.  
O’Neil and Nicholson-Cole (2009) used focus groups in a study to determine public 
perception of the use of fear or shock inducing visual representations to communicate climate 
change.  Using the focus group methodology, information can hopefully be generated that 
will help examine homeowners’ perceptions of web-based climate visualization 
communication.  Lorenzoni et al., (2007) recognize the need for qualitative research in a 
study that aimed to explore constraints individuals of the United Kingdom public perceive to 
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mitigating climate change, including a change in their own behavior.  Focus groups were 
used to follow-up with participants of previous data collection methods so that the 
participants could elaborate and provide more detail of earlier stated perceptions of climate 
change and associated visual representations (Lorenzoni et al., 2007).  As is evident, focus 
groups have enabled past studies to gain valuable data in regards to the perceptions of 
individuals on climate change and visual representations of climate change. 

Desktop Focus Group 
The desktop focus group is intended to use a small focus group, 3-5 participants, in order to 
investigate a specific interest.  In this study, a computer was used to display and allow 
interaction among the focus group with two web-based climate visualization platforms.  Cal-
adapt and Plan2Adapt were chosen because each platform specified non-experts as one of 
their primary target audience (Cal-adapt.org, 2012; Pacificclimate.org, 2011).  By presenting 
two platforms in identical settings, the home in this case, the visualization tools were used to 
gain insights on the users’ perspective (Johansson, et al., 2010).  While gathered around a 
computer brought by the facilitator, participants in the focus group navigated the two 
visualization platforms while the facilitator posed questions about the platforms and the 
visual representations that were displayed.  Using this method, the study was able to 
ascertain the direct input of the participants’ perceptions of the platforms, tools and visual 
representations being studied.   
 
The desktop focus group setup is an original concept by the researcher.  The concept uses the 
definition of a focus group and applies it to a study focused around a specific issue that can 
be dealt with on a lab top computer. 
 
Portions of the web-based climate visualization platforms were printed out and used by 
participants.  The only portions of the platforms printed were text.  This was done to ensure 
that every participant was able to read the complete text at their own rate.   
 
Once a focus group was scheduled, the facilitator would join the homeowners at one of their 
homes and spend 60-90 minutes carrying out the focus group discussion.  After introducing 
the research project, the focus group method, and the structure of the exercise, interaction 
would begin. At this time, the participants interacted with the web-based visualization 
platforms and dialogued with each other over the questions posed by the facilitator.  Often 
the facilitator would begin using and navigating the web-based platforms but as confidence 
increased and as participants felt more at ease with the exercise, they would take over and 
begin to interact on their own to figure out answers to questions they were asking each other.  
Specific tasks were given by the facilitator to ensure that all focus groups explored certain 
tools and visual representations within the two web platforms.  This did not keep any of the 
groups from exploring other portions of the platforms.   
 
The conversations that ensued were recorded by a tape recorder and transcribed at a later date 
by the researcher.  Each participant was aware that they were being recorded and gave verbal 
consent to both the recording and to the use of the transcription without prior approval before 
publication.  Each participant was also aware that confidentiality would be maintained 
throughout the study.  In order to ensure this, after the transcription was comleted, each 
transcript was labeled with a focus group number and each participant was labeled with a 
participant number.  Consideration was made to maintain the integrity and ethical standards 
throughout the focus group research process. The desktop focus group had a set agenda, that 
is to say, the focus groups followed a semi-structured order (Berg, 2009).  Questions to lead 
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the group through the exercise from the beginning to end were generated in preparation for 
the focus groups.  The guide included questions as well as probes as a support for the 
facilitator.  The guide also ensured that participants navigated and saw the same pages of the 
platforms.  A high degree of flexibility was maintained throughout the focus groups to enable 
the opportunity to gain more information if a pertinent topic arose (Berg, 2009).  If 
participants had a question about a particular aspect of a tool or visual that needed an expert 
answer, it was given by the facilitator.  If another participant could answer the question posed 
by a participant, the conversation between the participants continued.  The engagement level 
of the participants provided rich material for analysis. 

2.2.2 Selection of Participants 
Five desktop focus groups with three to five participants each were held at various homes 
throughout Linköping municipality.  The participants were chosen with one specific 
criterion: they needed to be connected to home ownership.  Initial participants were either 
suggested by faculty at Linköping University or by friends of the researcher.  Invitations 
were sent out via email to initial participants asking them to invite one or two sets of 
neighbors to join in the focus group.  The participants were often couples who owned a home 
together.  As mentioned above, the only criteria for these participants was that they needed to 
be connected to home ownership.  As a result, the participant’s ages, education and other 
characteristics varied greatly as did the location of the homes visited.   
 
The participants varied in their age, education, occupation, etc.  The ages ranged from the 
late teens to the elderly with most participants falling into the 28 to 40 range.  The education 
and occupation also varied.  Most participants had some form of higher education.  The 
occupations varied from engineers, information specialists, bankers, and secretaries to 
childcare or child development occupations.  All of the participants had homes located in the 
Linköping municipality in different areas of the city and countryside. 
 
Table 1: Characteristics of Focus Groups and Participants 
Focus 
Group 

# of 
Participants 

Men/Women Age 
Range 

Length of 
Interview 

Education 

1 5 2/3 50-65 87 minutes 5 at College Level 
2 4 2/2 30-45 52 minutes 2 at College Level & 2 

at High School 
3 4 2/2 30-40 77 minutes 4 at College Level 
4 4 2/2 18-38 68 minutes 2 at High School & 2 at 

College Level  
5 3 1/2 29-55 82 minutes 2 College Level & 1 

High School 
 
Finding participants for the focus groups was difficult.  Around 18 initial invitations were 
sent to homeowners.  Only five focus groups were formed as a result of these invitations.  
Some invitations were unanswered, some focus groups were scheduled but were later 
canceled because the participants were unable to invite others.  Overall, focus group 
participants were recruited over a period of six months.   

2.2.3 Thematic Analysis 
The focus groups were analyzed using thematic analysis.  Thematic analysis focuses on 
identifiable themes and patterns of behavior (Aronson, 1994).  Having a good grasp of the 
data gathered throughout the focus groups is essential.  The researcher should take part in all 
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aspects related to the data so that he/she can have very intimate knowledge of it (Taylor and 
Bogdan, 1984) and is thus able to fit components of the focus group together in a meaningful 
way (Lenininger, 1985 in Aronson, 1994).  Such an intimate knowledge is necessary because 
the researcher needs to be able to identify basic themes and experiences and relate all data 
accordingly.  Taylor and Bogdan (1984), “identify themes as units derived from patterns such 
as, conversation topics, vocabulary, recurring activities, meanings or feelings.”  Aronson 
suggests that by bringing together components or fragments of ideas or experiences, themes 
can be identified (1994).  At this point a number of sub-themes can be identified.  These can 
come from direct quotes or the paraphrasing of common ideas.  When gathering these, 
patterns begin to emerge (Aronson, 1994).  By piecing these components together, a 
comprehensive picture of a collective experience can be generated (Aronson, 1994).   
 
To help validate the themes generated during the analysis, it is necessary to find related 
literature that enables inferences to be generated from the study conducted (Aronson, 1994).  
The final process is to generate theme statements.   
 
All of the focus groups were carried out in English, a second language for most of the 
participants in the study.  The web-based platforms also used English.  As a result, only the 
content of the responses by the participants will be analyzed, which is a limitation of the 
study.  This could also have affected the focus group discussions.  Since the participants were 
not primarily English speakers, some of the words within the platforms and tools used words 
that the participants were unfamiliar with.  Other aspects that could affect the outcome of the 
discussions include; educational background, comfort level in speaking English, or a 
participant’s comfort level with speaking in groups. 

2.2.4 Overview of Web-Based Climate Visualization Platforms 
For the purpose of the study, six web-based climate visualization platforms were analyzed on 
the basis of recurring themes and tools between them by the researcher.  The platforms were 
selected because they fit the definition of a web-based climate visualization platform that was 
used for this study.  As stated earlier, a web-based climate visualization platform in this study 
is defined as an Internet based portal that presents interactive visualization tools that aim to 
support individuals in adapting to climate change through the use of visual representations.  
Each platform met this definition and was therefore chosen to be analyzed in the study based 
on four themes.  Each platform was analyzed for the presentation of interactivity, target 
audience and aim of application, adaptation and key components, and visual representation. 
A number of tables were constructed to communicate overall information about the web-
based platforms.  To accomplish this, the websites were explored by the researcher to find 
the desired information.  Key words were used to source information from the platforms so 
that each was analyzed equally.  If outside documents were found about a platform, 
information was also sourced from those documents.   
 
Caladapt and Plan2Adapt were specifically chosen for the focus group study because they 
met the definition of a web-based climate visualization platform, had similar components and 
presentation styles, were geared towards non-experts and were both in written in the English 
language.  The two platforms for the focus group analysis were similar but differed in their 
presentation of data.  Each shared visual represenation components but presented in manners 
that might appeal differently to participants. 
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3. Climate Visualization 
The scientific evidence of climate change has become widely accepted due to the work of the 
IPCC.  The IPCC’s Fourth Assessment Report published in 2007 held an even higher degree 
of certainty that anthropogenic greenhouse gases are having a direct effect on the earth’s 
climate and seas (IPCC, 2007).  Subsequently, impacts resulting from already released and 
future greenhouse gas emissions will have to be dealt with on a national, regional and local 
level.  With much of the past and current climate change conversation taking place at the 
national level among experts, there is an essential need to develop that conversation at the 
local level with individuals who will be dealing with the impacts of climate change.   
 
A number of climate studies (e.g. Sheppard, 2011; Shaw, 2009) are using visualization 
methods to communicate climate change impacts and adaptation options at the regional and 
local levels.  By downscaling global climate models, climate and visualization scientists can 
create visual representations that show temporal dynamics of different climate and biospheric 
variables that will directly relate to locally specific impacts (Nocke et al., 2008).  Seemingly 
complicated multi-variable data generated by climate scientists is being translated into less 
intricate visual representations.  Visual representations of data enable climate visualization 
scientists to make invisible climate forcing visible so that the images can function as a tool 
that supports decision-making and participatory processes (Neset and Glad, 2009, Shaw et 
al., 2009).  Communication that focuses on everyday life by taking into account the 
understanding, appreciation of values, local environment and experiences of individuals is 
more likely to meaningfully engage homeowners with climate change (O’Neil, 2009).  
Engaging local stakeholders in this conversation through the use of visual representations 
seems to be a, “viable aid to link the understanding of climate change impacts to behavioral 
change and action” (Shaw et al., 2009, p. 447). 
 
Shaw et al., (2009) have completed studies in British Columbia, Canada, that used a 
participatory process to strengthen regional and community decision-making.  The use of 
visual representations was essential in engaging local community members to join in the 
knowledge generation process to respond to impacts of climate change through adaptation 
and mitigation techniques that fit their local community needs (Shaw et al., 2009).  Using 
visual imagery that carried across timeframes, was representative of different scenarios, and 
was localized, had a dramatic affect on both the awareness and affective response of 
participants (Shaw et al., 2009).  Narrative by climate scientist was also incorporated into the 
process.  Enabling local community members to interact in the creation of projected future 
worlds through a visioning process, strengthened awareness, capacity-building and decision-
support (Shaw el al., 2009).      
    
Local stakeholders need to become part of the conversation about climate change and the 
projected impacts associated with it so that adaptation measures can be implemented on 
every level.  But it seems there are still many barriers with the communication component 
despite the use of climate visual representations to aid in ending climate illiteracy.  The 
IPCC’s 2012 report on communicating climate-based risk to advance climate change 
adaptation addresses necessary questions to effectively communicate risk and adaptation.  
Shaw et al., (2009) indirectly addresses these issues in the visioning study conducted in 
British Columbia, Canada.  Local community members’ engagement in the visioning process 
made climate change data, that is usually reserved for experts, become accessible and 
credible and gave community members the capacity to respond (Shaw el at., 2009).  The 
localized context of the visioning process and inclusion of non-experts in the “knowledge 
generation process” (Shaw el at., 2009) to create future worlds was of the outmost 
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importance in reaching the components presented by the IPCC to attain communication of 
risk and adaptation to climate based risk. 

4. The Insurance Industry taking an Adaptation Perspective 
It is apparent that the insurance industry has a strong motivation to become part of the 
climate change conversation.  As economic risks associated with climate change continue to 
increase and the ability to forecast those risk becomes less certain, due to climate variability, 
the need to communicate adaptation options is necessary (Mills, 2007; Geneva Paper, 2009; 
OECD, 2008; Jansen, n.d.).  A portion of the insurance industry, those that signed onto the 
United Nations Environmental Program Insurance Industry Initiative or those associated with 
ClimateWise, are operating on the best scientific data available despite its uncertainty and 
inability to link climate impacts with climate change (Jansen, n.d.).   
 
Adaptation to climate change is not the challenge.  People have been doing this for a long 
period of time.  The challenge becomes adjusting our behavior and our economies to reflect 
new climate realities (Frankhauser, 2009).  Mitigation and adaptation strategies to climate 
change are catching the notice of the insurance industry (Mills, 2007, Geneva Association, 
2009).  While mitigation has primarily been employed, the use of adaptation is starting to 
catch up as the industry begins to realize that climate change is a reality and that future 
insured losses are likely to be profound  (Geneva Association, 2009).  Allianz, Europe’s 
largest insurer, stated that climate change losses from extreme events is likely to increase 
insured losses by 37% within a decade and that losses in a bad year could top US S1 trillion 
(Mills, 2007).  Smaller events also still pose a substantial financial risk as the average 
aggregate cost of these events is 60% of total insured losses (Mills, 2005).  In response, 
insurers are now investigating ways to reduce their economic losses by increasing the climate 
knowledge of the population they insure (Geneva Association 2009, Mills, 2007, 
Climatewise.org.uk, 1999).  Employing adaptation strategies could help reduce the 
vulnerability of groups of people to the impacts of climate change and hence minimize the 
costs associated with it (Grothman and Patt, 2005). 
 
Adaptation can either be proactive or reactive to climatic events.  To help ensure minimal 
loss, the insurance industry is realizing that a proactive approach is in its, and the groups they 
insure, favor (Mills, 2007).  Taking a proactive approach involves applying the insurance 
industry’s expertise in data collection, catastrophe modeling and risk analysis to track trends 
and define problems posed by climate change and coupling that with the scientific 
community’s forward-looking risk models that take into account climate change (Mills, 
2007).  Botzen, Bergh and Bouwer (2009a) believe that if the insurance industry applies a 
method that controls the damage, both the industry and the insured will benefit.  Controlling 
the damage is not a traditional method used but can aid in maintaining the insurability of 
extreme events while maintaining its cost-effectiveness (ibid).  This method provides an 
adaptation strategy that takes place at the policyholder level.  It provides the benefit of lower 
premiums, higher coverage and lower deductibles (ibid).  “The insurance industry has the 
ability to encourage loss reducing behavior more effectively than public sector efforts” 
(Mills, 2007a, p. 810). 
 
Incorporating an approach that brings together the insurance industry and the scientific 
community to provide climate change knowledge to stakeholders is instrumental in its 
success (Mills, 2007).  Because decision making regarding adaptation implementation is 
generally a regional and local agenda, combining these two actors may provide easier public 
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dialogue since many in society regard the insurance industry as a serious risk advisor 
(Geneva Paper, 2009) Its legitimacy increases further as climate change continues to be 
recognized by stakeholders.  As adaptation plans are generated by different governing states, 
the insurance institute should look for validation for their work by reciprocated national 
adaptation strategies (NAS) being implemented to decrease risk at various sectors by 
governing states (Geneva Paper, 2009).  For private markets to function in the future, timely 
and efficient adaptation decisions will need to be made (OECD, 2008). 

4.1 Insurance And Science Working Together 
The German Insurance Association (Gesamtverband der Deutschen Versicherungswirtschaft) 
(GDV) has cooperated closely with researchers at a number of universities throughout 
Germany to conduct research on the insurability of future climate change (Gdv.de., 2011).  
Using findings generated by the IPCC 2007 report, the insurance industry and reputed 
scientists from German universities determined concrete future loss scenarios for Germany 
(Gdv.de., 2011).  The scenarios include flooding, winter storm events and hail (Gdv.de., 
2011).  The scenarios allow future loss decisions to be made until 2100, with insurance cost 
estimates shown at 30-year intervals (Gdv.de., 2011).  The extent of the consequences largely 
depends upon four influencing factors; climatic change, political framework conditions, 
development of the value of buildings, and the attitude of private households (Gdv.de., 
2011).  The main aim of the GDV is to control the damage caused by climate change and 
natural hazards by communicating current and future findings to people so that they can take 
preventative or proactive adaptation measures (Gdv.de., 2011).   
 
To communicate impacts, the GDV has developed a web-based climate visualization 
platform called Zürs Public.  Zürs Public is an online, interactive visualization platform that 
enables users to enter a location onto a map to determine possible climate change impacts on 
that selected location.  Currently the platform only allows users to pursue information related 
to flooding within a specific geographic location (Gdv.de., 2011).  This data was created 
from previous flooding data rather than IPCC scenarios.  It is with this tool and others like it 
that homeowners can find accessible climate change information through visual 
representations of climate data. 
 

4.2 Climate Impact on Insurance Industry and on Homes 
With the need to communicate climate change data to homeowners, it is necessary to address 
the impacts that climate variability can have on the insurance industry and on homes.  The 
insurance industry is aware of extreme weather events and their potential impacts.  In a 
summary table of extreme weather events and impacts, sponsored by Swiss Re and the 
United Nations Development Programme, weather events that are relevant to the industry are 
listed and linked to the projected changes, the likelihood that they will happen, sensitive 
sectors/areas and the insurance branches which are sensitive (Epstein and Mills, 2005).  This 
table provides a direct connection between the home insurance sector and climate variability. 
 
NAS strategies have also communicated the impact that climate variability could have on 
homes.  The Danish NAS strategy presents The Resilient House tool which communicates 
the affects of increased rainfall on the basement and on the exterior of the home and 
communicates what strategies can be used to increase resiliency (Klimatilpasning.dk, n.d.).  
Your Home in a Changing Climate, commisioned by the Three Regions Climate Change 
Group and carried out by Arup (2008), presents the affects of climate variability through 
flooding, water stress and overheating within homes.  The study is meant for adaptation to 
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existing homes so that they might be more resilient to climate impacts.  It was written for 
policy makers and homeowners. 
 
The Danish tool and the publication for policy makers and homeowners present retrofiting 
options for existing homes that could be impacted by climate variability.  As a result of 
increased rainfall, both the tool and the publication provide similar impacts despite being in 
different geographical areas.  The impacts include flooding and sewage flooding.  The 
Danish tool gives areas of water infiltration including drains, sewage pipes, weak walls, and 
surface water infiltration through windows and doors (Klimatilpasning.dk, n.d.).  Outside 
areas of the home present similar problems.  Clogged drains or rain gutters, areas of slow 
water infiltration and surface areas that collect water or direct it towards a home cause risk of 
impact (Klimatilpasning.dk, n.d.).  The publication presented by Arup (2008), rather than 
giving specific physical examples of areas of impacts, communicates impacts in terms of an 
outdated housing infrastructure and outdated regulations which make homes vulnerable.  The 
British Insurance Agency also communcicates the economic risk associated with flooding 
(Arup, 2008).  These associated risks posed by increasing insurance costs, damage to 
personal items, length of time to fix homes once damaged and outdated policy are 
communicated to homeowners so that they know other causes and consequences of climate 
variability (Arup, 2008).   

5. Web-Based Climate Visualization Platforms 
There are many web-based climate visualization platforms and services available today as a 
result of, “major advancements in cartography through web-based, ubiquitous technologies 
such as Google Maps and Earth” (Nocke et al., 2008b p. 22).   Visualization platforms and 
services that make use of advancements in web-based cartography tools are generally 
generated for specific locations and are often a joint commission between governments and 
universities or by regional and international government research organizations.  There are 
also privately funded visualization tools.  The intended purpose, either general or specialized, 
audience and level of interactivity vary between a variety of tools and systems (Nocke et al., 
2008b).  The general purpose, it seems, is to create a tool that communicates projected 
climate change, impacts and adaptation assessment (Pettit et al., 2012).  The audience varies 
between climate experts, political figures, local/regional planners and non-experts.  
Generally, communication that uses visual representations does so in order to support 
decision-making and the participatory processes in regards to adapting to the impacts of 
climate change (Neset and Glad 2009, Pettit et al., 2012, Shaw et al., 2009, Biesbroek et al., 
2010).   
 
Communication is an important feature of adaptation.  Burton, et al., (1993), classifies 
adaptation into eight categories with one of the categories being to educate, inform and 
encourage behavioral change.  At the time, UNEP described this category of adaptation as an 
activity that has little precedence but that will likely increase in importance as more 
stakeholders are affected by the impacts of climate change (Smith and Tol, 1998).  This has 
held true as mitigation to climate change has not gone far enough.  Research by Moser and 
Dilling (2010) asserts, that there is a general lack of engagement by stakeholders as a result 
of inffective communication.  Communicators have incorrectly assumed four aspects of 
communication that will motivate engagement by stakeholders to act on climate information.  
These four incorrect assumptions of motivating action are: more information and explanation 
will motivate action, the fear of potential catastrophes will motivate action, a one size fits all 
scientific framing will motivate action, and mass communication will motivate action (Moser 
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and Dilling, 2010).  Each of these assumptions casuse different problems rather than 
providing solutions.  One such problem is that scientific information is seen as exclusionary 
or condescending which leaves little room for either dialogue or coming to a shared 
understanding (Moser and Dilling, 2010; Pidgeon and Fischhoff, 2011).  On the other hand, 
facilitated open or two-way dialogue can, ”improve interpersonal knowledge and trust of 
people with very different values, provide critical social support and affirmation, increase 
openness to different opinions and risk information, and thus to enable decision making, 
rather than obstruct it” (Nagda as cited Moser and Dilling, 2010, p. 165).  Dialogue can also 
help get to the core of the problem.  Often scientific facts are known but stakeholders are 
unaware of the many available perspectives which help them to think about what the decision 
means or how it could impact them (Pidgeon and Fischhoff, 2011).  Dealing with 
homeowners provides a circumstance with no clear single formula for climate 
communication (Pidgeon and Fischhoff, 2011). 
 
A report, published by the Partnership for European Environmental Research (PEER) in 
regards to communicating climate adaptation, put a distinct emphasis on the use of the 
Internet.  The group’s report found that NASs amongst European countries studied had at 
least one website where information on climate change impacts is reported (Biesbroek et al., 
2010).  The Internet provides a medium of interaction rather than a medium of one-way 
communication and can enable experts as well as non-experts free access to large amounts of 
data and visual representations of that data (Niepold et al., 2008).  Websites used provide 
context specific information that enables an interactive space of climate dialogue between 
experts and users of the software (Biesbroek et al., 2010).  These forums provide awareness 
building, public understanding, and informing about climate change impacts and adaptation 
options (ibid).  Sheppard et al., (2011) and Shaw et al., (2009) indicate that two way 
communication in the creation of the visioning process as essential.  By allowing non-expert 
citizens to help create future worlds the projections gain legitimacy (Sheppard et al., 2011).  
Füssel and Klein (2006) describe this process as adaptation facilitation.  The NAS websites 
of countries included in the PEER study provide a valuable source of information that is 
specific to the direct needs of each country’s citizens. 
 
While not all of the websites associated with NAS websites use visual representation 
components, others incorporate them nicely into the communication of climate change.   
Three governments with NASs that have visualization software built into their climate 
communication websites are: British Columbia, Canada, California, United States, which are 
two regionally based NAS platforms, and Denmark, which is a country- wide NAS platform.  
Commercialized or research driven web-based visualization also exists.  The IPCC’s Data 
Distribution Center provides a tool that enables users to interact and generate observed and 
projected visual representations of climate change at the global level (Ipcc-data.org (1961).  
The USGS provides two climate visualization tools as part of their Regional Climate 
Downscaling project.  The two tools provide downscaled data for North America with the 
intent of furthering research and education (Hostetler et al., 2011). Lastly, Zürs Public is a 
joint venture between scientists at three Universities in Germany and the German Insurance 
Association.  The platform, Zürs Public, “informs the public of the risks related to natural 
hazards and to enable all citizens to assess the risk for their own address to allow citizens to 
increase their risk consciousness” (Gdv.de., 2011).  Each of the examples above incorporate 
climate modeling through visual representations in some form within their website so that a 
broad range of stakeholders can access and generate climate information using visualization 
tools.   
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5.1 Components of Interactivity 
“Interaction between human and computer is at the heart of modern information 
visualization” (Spence, 2007, p. 136).  Spence (2007, p. 136) defines interaction by 
addressing the prefixes of the word:  ‘inter’ is “between” or “among” and ‘act’ is the process 
or performance of something.  To create an interactive web-based visualization tool, two 
components of interaction are necessary: a physical interaction of “clicking” and a cognitive 
interaction of creating an “ah ha” moment (Spence, 2007, p. 136).  Using the interactive 
framework created by Donald Norman called the “Action Cycle,” the determination of 
actions needed for execution, the user’s response to actions executed and the subsequent 
creation of an “ah-ha” moment can be realized (Spence, 2007).  Information visualization is 
of direct relevance to the cycle as its goal is to allow the user to create a model through 
execution of an action that changes the world, producing a visual representation of data 
(Spence, 2007).  The process of the “action cycle” depends greatly on the design of the 
interface the user is guided through.  If the user is unable to execute the steps in the physical 
component of interaction, then the user will be unable to evaluate the change in the world 
and have the cognitive interaction of an “ah ha” moment (Spence, 2007). 
 
However, interactive software is often undesired by scientific researchers.  A survey 
conducted by Tominski, Donges and Nocke determined that scientists don’t use interactive 
software because they want to be able to reproduce climate representations.  Having tools 
with a parameter of settings often creates dis-clarity.  Younger researchers are more inclined 
to use this type of visualization tool, such as Google maps or Gapminder, in research (ibid).   
Regardless, interactive visualization software has bridged the gap between scientists and 
heterogeneous decision makers by enabling large amounts of complicated climate data to be 
presented in easy-to-use graphical user interfaces as a variety of visual representations that 
can be generated by the user (Nocke et al., 2008b).  Cal-adapt and other web-based climate 
visualization platforms can help to disseminate climate data quickly and effectively (Koy et 
al., 2011). 

5.1.1 Interactive Visual Representation 
Nocke et al., (2008) describe standard techniques to communicate climate visualization as 
using colored maps with different geographic projections, time charts, bar charts and scatter 
plots.  The maps often contain single variables or classifications to show driving forces of 
climate change (Nocke et al., 2008).  For example, within web-based visualization platforms 
investigated, historical temperature data is used to generate future projections over a century 
of time.  The user of the tool often has the option of what projected time period he/she wants 
to visualize, what climate variable to view, the scenario to choose from and, in some cases, 
what Global Circulation Model (GCM) model is used to generate the projection.   
 
The interactivity of the web-based software enables different stakeholders to gain access to 
climate change information through visual representations.  The various platforms presented 
in this paper each seem to have their own level of physical interactivity.  Common 
components between the seven tools that they can interact with include: the time period that 
is projected, emissions scenarios, and which model is used. 

5.1.2 Target Audience and Aim of Applications 
Each platform has its own specific purpose that is generally associated with the land area it is 
representing and the users of the platforms.  Overall the goal is to achieve some degree of 
climate communication to various decision-makers spanning different levels of climate 
knowledge.  The intent to communicate climate information to different levels of decision-
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makers can be carried out in a number of different ways as portrayed by each individual web-
based visualization platform presented in the study.  Yet they all use similar data and 
methods to communicate information. 
 
The use of visual representations by web-based platforms provides a unique interface to 
communicate climate change information to a broad audience.  Climate visual 
representations provide an accessible source of large amounts of complicated climate change 
data to be communicated to decision makers (Nocke et al., 2008; Shaw et al., 2009).  The 
growth and use of web-based geographical information systems is now capable of providing 
standardized access to complicated data (Amicis et al., 2009; Denzer et al., 2011).  The rapid 
diffusion of such systems is enabling decision makers to receive information visually in an 
interoperable form (Amicis et al., 2009).  Of the web-based visualization platforms 
investigated, all of them, except Zürs Public and the Danish platform, offered downloadable 
data in one form or another ranging from; raster files, tabular files, comma separated values 
(CSV) files,  and NetCDF file format.   
 
The data used to create climate models for the platforms in this study are sourced from 
varying research and scientific entities.  The platforms source information from the IPCC in 
the form of scenarios and GCMs to create regional climate projections.  GCMs, from the 
Fourth Assessment Report and the Special Report on Emissions Scenarios (SRES) provided 
by the IPCC, are used to generate the visual representations for the interactive platforms 
(Pacificclimate.org, 2011). Geographic specific information is also sourced from local 
institutions as well as regional downscaling.  The data is used to generate interactive visuals 
such as maps and various charts to communicate future projections of different climate 
variables.  These specific tools provide static, 2D maps of historical and projected climate 
variability as well as line graphs.  Other platforms provide similar insight into the situation. 
 
Some of the platforms have a more complex interface that offers more options to configure 
the model to one’s specifications.  Those tools are meant to serve experts who are involved 
with climate modeling and impact studies.  On the other hand, platforms with a specified 
audience of non-experts provide a much simpler user interface.  Having fewer configurable 
options is meant for local and regional community planning actors (Pacificclimate.org, 
2011).  

5.2. Analysis of Web-Based Climate Visualization Platforms 
The six web-based climate visualization platforms analyzed in this paper all have similar and 
unique aspects to communicate climate change data.  This section tries to present these 
similarities and differences using four categories that are prevalent to the research by 
answering one of the three research questions, what do existing web-based climate 
visualization platforms offer?  The analysis will also follow the questions posed by the IPCC 
to affectively communicate impacts and adaptation responses.  It is necessary for any type of 
communication to offer this if effective dialogue and participation will occur with the 
homeowner.  The four sections are as follows: the interactivity of web-based climate 
visualization platforms, target audience and aim of application, visual representation, and 
presentation of adaptation and key components within the platforms.  

5.2.1 Interactivity of Web-Based Climate Visualization Platforms 
In Table 2, the different interactive components of the studied web-based platforms can be 
found.  These physical interactive components are meant for users to define and change what 
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the projected future worlds could look like and to create a cognitive “ah ha” interactive 
moment.  Each platform investigated has its own level of interactivity.  Since there is a 
common goal of all the web-based platforms, to communicate climate impact and adaptation, 
it seems fitting that the interactive components are relatively the same between the platforms.  
  
Table 2: Interactive Components of the Web-based Platforms 

 
 
The definition of the components listed above in table 2 can be found here.  Climate variable 
includes common elements of that govern climate including rainfall and temperature.  The 
global climate model refers to the specific model generated by different climate science 
research institutes.  The scenario component is defined as, ”a plausible and often simplified 
description of how the future may develop, based on a coherent and internally consistent set 
of assumptions about driving forces and key relationships” (IPCC, 2007).  The time period 
component refers to planning horizons that are within the projected scenarios.  The location 
component refers to the ability to define a specific region or address for a user to define.  The 
unit of measure refers to either Fahrenheit or Celsius.  The climate variable measurement 
refers to minimum, maximum and average measurements for climate variables.  The color 
component enables a user to select different color patterns to be displayed.  The length of 
time measured refers to the measurement displays of variables; examples of this include 
decadal, annual, monthly and seasonal time lengths that users can view climate data in. 
 
The physical interactive components are usually communicated to the user on a start up page.  
As you enter the platform, a general description of the platform and tools are presented to the 
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user, offering information about climate communication and key aspects of how the 
projections are made.  Some of the platforms; USGS, Climsystems, the Regional Analysis 
Tool, IPCC DDC, offer lengthy tutorials that give step-by-step directions on how to use the 
physical interactive components of the tools within the platforms.  The other platforms, 
Caladapt, Plan2Adapt, Danish Climate Map, and Zürs Public, only offer limited information 
in the form of pop-up windows or scan over words that then offer a definition of some sort 
about that component.  Caladapt also offers a tour of the tool’s basic layout and interactive 
functions.  More information can be found about the platforms that offer limited information 
up front in other parts of the platform but this depends on the user’s curiosity to seek further 
information.   Zürs Public merely gives directions to enter an address to receive a risk 
assessment.  This is communicated through grey text boxes.  Once an address is entered a 
prompt appears that tells the user they are able to select or deselect the climate variables. 
 
On the surface, each tool shares similar components that allow for interactivity but the 
intricacies of each component for each tool tend to differ from one another.  An example of 
this is the location component.  The tools developed by the IPCC, PCIC, and by the USGS 
each allow the user to choose a location on a map but it is limited to only zooming in or 
selecting a region or state and county or merely denoting an area.  The DDC tool and the 
RCCV tool do allow a user to zoom in and select regions but do not list any cities, roads or 
geographically significant attributes such as rivers or mountains.  On the other hand, all the 
other tools listed in Table 2 enable a user to enter an address and be brought to the specified 
location.  Having the capacity to enter an address and pinpoint a specific point of importance 
to the user enables him/her to more fully engage with the data being communicated since it is 
local (O’Neil, 2009).  Having the capacity to do this draws the user into the tool as will be 
discussed during my analysis of the focus group study conducted.   
 
Another example of a common component, but that is more intricate, is the GCM 
component.  The PCIC Regional Analysis Tool offers a very specific model and run to 
choose from.  While most other platforms offer the choice of an average of GCM projections 
or the selection of one GCM, such as CCSM3 (Community Climate System Model Version 
3) the Regional Analysis Tool takes it a step further and offers an array of GCM projections 
in much more detail, such as: 
 
Image 1: PCIC Regional Analysis Tool GCM Model and Run Example 

• wwww xxx-runy (zzzz), where 
o wwww is the model name (usually, model-center_model-name) 
o xxx is the emissions scenario 
o y is the run number 
o zzzz is the scenario set 

• As an example, in the experiment identifier “CCMA_CGCM3 A2-run1 (SRES 
AR4)”, CCCma is the model center, CGCM3 is the model, A2 is the emissions 
scenario, 1 is the run number, and SRES AR4 is the scenario set 

 
-Taken from PCIC Regional Analysis Tool Tutorial Handbook 

 
The platform offers a very detailed description of the GCM to create projections for the 
visual representation.  The platform enables the user to select data from SRES and TAR and 
provides GCM data for creating visual representations for both.  The user is able to generate 
GCM visuals individually or in sequence with one another or provides the option of 
generating multiple scenarios for all the GCM projections available in the tool in sequence 
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with one another.  The options seem limitless compared to the other platforms.  The only 
other platform that provides a similar set up for selecting GCM projections is the IPCC DDC 
platform.  This platform provides data for both the Fourth Assessment Report and Third 
Assessment Report.  Upon choosing which data you want to visualize, the user then chooses 
one of eight scenarios, which also happens to be the most scenarios any platform offers, an 
anomaly or climatology period, and then one of 19 GCM projections to view.  Not all 19 
GCM projections are available for all climate variables.  The IPCC DDC platform does not 
provide the option of creating a mean GCM projection or viewing the visual representations 
in sequence.   
 
The USGS Regional Climate Downloader offers one component of interactivity that no other 
platform provides: a choice of a coloring scheme for how the data is represented.  By having 
the ability to change the coloring scheme of the data, the user is able to visualize and 
interpret the data in a manner that is clearer to him/her (Regclim, 2007).   (The focus group 
study commented on this aspect of data presentation.)  The platform provides seven different 
color palettes which include rainbow (purple/red), rainbow (purple/red) bright, rainbow 
(purple/red) dark, rainbow (blue/red) bright, rainbow (blue/red) dark, pastel and blue/red.  
The coloring scheme only applies to the color on the 2D map presented and the legend just 
below the map. 
 
The physical interactivity in all the platforms share key components that allow the user to 
interact with the platforms presented.  The interaction allows for a certain degree of 
participation by the user, giving him/her accessibility, the capacity to create different worlds 
and to give credibility to the data by having a part in creating the visual representation.  
While the levels of interactivity differed, this should be expected since each platform has a 
desired audience, which will be discussed in the next section. 

5.2.2 Target Audience and Aim of Application 
The six tools vary in their target audience which ranges from the non-expert to the expert.  
This can somewhat be determined by the level of physical interactivity a platform has.  The 
more detailed the level of interactivity, the more expertise that is needed by the user to create 
projected worlds.  In most cases, the creator of the platform defines the target audience of the 
platform.  The creator often names a specific user group or defines who the platform is to be 
used by.  In Table 3 the user groups are defined as well as the intended aim of the platform. 
 
Table 3: Target Audience and Aim of Application 
Web-Based 
Climate 
Visualization 
Platform 

Target Audience Aim of Application 

Caladapt General public, local 
city and regional 
planners and resource 
managers, research 
experts interested in 
climate data 

“To allow users to investigate how the climate 
is projected to change in their area of interest, 
and gives them tools to plan for these changes.” 
(Cal-adapt.org, 2011) 

Plan2Adapt “Designed to serve 
the needs of those 
involved in local and 
regional community 

1) “Designed to help you assess climate change 
in your region based on a standard set of 
climate model projections” and possible 
impacts (Pacificclimate.org., 2011) 
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planning” 
(Pacificclimate.org., 
2011) 

2) “Decision support tool” (Pacificclimate.org., 
2011) 

Danish Climate 
Change Map 

Municipalities, 
people and industry 
(public and decision-
makers) 

“To communicate future climate change 
impacts and provide a basis for more detailed 
analyses of climate change consequences for an 
area” (Klimatilpasning.dk n.d.) 

Regional 
Analysis Tool 

“Designed to serve 
the needs of those 
involved in climate 
modeling and impact 
studies” 
(Pacificclimate.org., 
2011) 

“Decision support tool” (Pacificclimate.org., 
2011) 

IPCC DDC Impact researchers “Facilitate the timely distribution of a consistent 
set of up-to-date scenarios of changes in climate 
and related environmental and socio-economic 
factors for use in climate impact and adaptation 
assessment” (Ipcc-data.org, 1961)  

USGS Regional 
Climate Change 
Viewer (RCCV) 

No defined user set “1) To assess the feasibility of producing long, 
high resolution (50 and 15 km) simulations of 
weather and climate over North America  
2) To provide a wide range of atmospheric and 
surface variables that are dynamically derived 
and internally consistent for past, present and 
future climate change research 
3) To develop integrated web applications that 
allow users to summarize, view, manipulate, 
and download the data sets.” (Regclim, 2007) 

USGS Regional 
Climate 
Downloader 
(RCD) 

No defined user set Same as USGS Regional Climate Change 
Viewer (RCCV) 

Zürs Public General public “Inform the public of the risks related to 
natural hazards and to enable all citizens to 
assess the risk for their own address.” 
(Gdv.de., 2011) 

 
In three of the six platforms, Caladapt, Zürs Public and the Danish Climate Change Map, the 
general public or ordinary citizens are clearly defined as an intended user as well as others.  
Two of the platforms align specifically with NASs presented by the respective governing 
bodies represented in the visual representations of the platforms.  The third platform, Zürs 
Public, is representative of the German Insurance Association.  The aim of these applications 
is intended to, 
 

“Allow users to investigate how the climate is projected to change in their area of 
interest, and gives them tools to plan for these changes.” (Cal-adapt.org, 2011)  
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“Communicate future climate change impacts and provide a basis for more 
detailed analyses of climate change consequences for an area.” 
(Klimatilpasning.dk, n.d.) 
 
“Inform the public of the risks related to natural hazards and to enable all citizens 
to assess the risk for their own address.” (Gdv.de., 2011) 
 

Each aim shares common themes that are intended to interest users in participating in the use 
of the tools within the platforms.  As stated before, local relevance has a big impact on the 
general public or ordinary citizens as a user group.  This is reflected in each of these 
platforms in the way they present information to the user and allow him/her to participate in 
the creation of projected worlds.  Presentation of the how to instructions on operating the 
interactive components and the manner of how the physical interactive components are set up 
are very similar and seem to be intended for the general public or an ordinary citizen.   
 
Caladapt and the Danish Climate Change Map, like the other platforms, are intended for a 
wider audience including local city and regional planners, and by expert researchers.  By 
using visual representations to communicate complicated climate data, the creators of the 
platforms have the ability to reach such a broad audience.  In each platform the intended aim 
of the application deals with decision making in one form or another.  Some of the platforms 
clearly state on the websites that this is a decision support tool.   Others don’t clearly state it 
but it can be inferred through a review of the website.   
 
While the IPCC platform and both USGS platforms support decision making as a general 
aim of the platform, their intended audience and specific use of the visual representation of 
complicated climate data is meant more for expert users.  Data distribution in the form of 
actual numbers, etc., is clearly a defined goal for all three platforms.  Continued research and 
the generation of information from that data by their users is more likely a better use a user 
can get from these platforms.   
 
Regardless of who the platform’s intended audience is, each platform’s main intention 
focuses around communicating climate change impact and adaptation through the use of 
visual representations of complicated data.   

5.2.3 Visual Representation 
Nocke et al., (2008) describes standard techniques to present climate visualizations as using 
colored maps representing different geographical areas of the world and associating those 
maps with graphical images representing the visualized data.  The platforms investigated, for 
the most part, followed this scheme described by Nocke et al., (2008) to communicate 
climate change through visual representations.  The visual representations contained single 
climatic variables and were presented in tandem on some platforms and on different screens 
in others. 
 
The platforms employ two types of visual representation of data:  2D maps and graphs. 
Below in Table 4, you can see which platforms employ each type of visual representation.  
 
Table 4: Visual Representations used by the Platforms 

Web-Based Visualization Platform 2D Maps Graphs 
CalAdapt X X 

Plan2Adapt X X 



 
 

 21 

Danish Climate Change Map X X 
Regional Analysis Tool X X 

IPCC DDC X  
USGS Regional Climate Change Viewer 

(RCCV) X  

USGS Regional Climate Downloader 
(RCD) X  

Zürs Public X  
   

 
While all of the platforms provide 2D maps of the geographical location represented, they do 
not all display graphs of the climate change data.  Each platform varies according to how 
they display the 2D maps and graphs.  Caladapt, for instance displays the two visual 
representations directly besides each other.  As a user analyzes the 2D map, he/she is also 
able to reference the graph for more precise data changes.  Caladapt also enables a user to 
directly compare two locations at the same time and in the same screen.  Plan2Adapt offers 
both visual representations but each is on a separate page so that you have to go back and 
fourth between the pages to reference specific data to a certain location.  The Danish Climate 
Change Map provides points of interest within the 2D maps.  When you click on a point of 
interest, a graph pops-up as well as written information pertaining to the point of interest. 

5.2.4 Presentation of Adaptation and Key Components within the Platforms 
The web-based climate visualization platforms analyzed in this study all use visual 
representations of climate change data to communicate projected changes in climate to 
promote decision making in regards to adaptation to climate change.  A few of the web-based 
climate visualizations platforms go so far as to include a form of the word adaptation into the 
name of the platform, i.e., Caladapt or Plan2Adapt.  It is therefore necessary to determine 
what aspects or characteristics of climate adaptation these platforms incorporate into the data 
being communicated.   
 
As stated earlier in the paper, vulnerability is a key aspect of adaptation.  Füssel and Klein 
(2006) recognize this importance and place emphasis on defining the field of vulnerability 
being dealt with.  Following this mode of thought, the IPCC (2007, glossary) partly defines 
vulnerability by explaining the following: “vulnerability is a function of the character, 
magnitude, and rate of climate change and variation to which a system is exposed, its 
sensitivity, and its adaptive capacity.”   
 
The visual representations created by users of web-based climate visualization platforms 
communicate the functions and variations mentioned in this portion of the IPCC’s definition.  
The platforms do this by enabling the user to create future worlds which communicate the 
character, magnitude and rate of climate change of multiple variables for multiple systems or 
users.  The platforms accomplish this by projecting future changes through the use of 
different climate change scenarios created by the IPCC. 
 
Vulnerability frameworks developed describe four dimensions as being fundamental to 
describe a vulnerable situation: the system, the attribute of concern, the hazard, and the 
temporal reference point (Füssel, 2007).  Each platform describes these fundamental 
components.  The majority of the platforms describe the system as the geographical area that 
is visualized in the platform.  This ranges from specific regions or states, to entire countries 
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or to the world, as is the case for the IPCC DDC platform.  Within these regions, as stated 
earlier, the user often has the ability to narrow that system to a specific point.   
 
The attribute of concern for each platform should be determined by the user and defined by 
his/her specific purpose for the tool.  Attributes of concern could be a number of different 
things that are exposed to a hazard.  Some of the platforms help determine the attribute by 
giving specific impact information for a given dimension or the platform has been made for a 
specific purpose.  For example, the Plan2Adapt platform defines specific impacts for 
particular industries.  As such, a user could have a potential attribute in mind that this 
platform caters too.  The attributes specifically communicated in this platform include: 
forestry, biodiversity, land-use planning, agriculture, fisheries, hydrology, and infrastructure 
(Pacificclimate.org (2011).  To view these attributes, a user can choose to see it according to 
the attribute category or climate variable effecting an attribute.  The same information is 
presented in either view. 
 
The hazards communicated are all associated with climate variables.  The tools are designed 
to communicate projected climate change.  The hazards identified are also defined by the 
time period of temporal reference.  The platforms all project climate change to 2100, using 
temporal periods of 30 years.  Some of the platforms enable a user to identify climate change 
at the 2020s, 2050s and 2080s periods.  Using the temporal periods gives an overview of all 
the years leading to 2100.  Other platforms break the temporal periods communicated into 
10-year intervals.  Caladapt does this.  In its tools that communicate information as decadal 
averages, it offers an animation option that automatically displays the climate change 
information from 1950 to 2100.  The Danish Climate Change Map displays the time periods 
in a way no other platform does.  It only denotes two time periods and does so using different 
scenarios.  The time period from 2021-2050 is a projection using the A1B scenario data 
while the other time period from 2071-2100 is a projection using the A2, B2, and EU2C 
scenario data. 
 
While each platform exposes the function of a vulnerable system or user, each platform does 
not give information pertaining to systems sensitivity or its adaptive capacity.  “Sensitivity is 
the degree to which a system is affected, either adversely or beneficially, by climate 
variability or change” (IPCC, 2007).  To communicate the sensitivity of a system, much 
information is needed.  Since the user defines his/her own system or attribute of concern, 
unless a platform is specifically created to communicate the sensitivity of a certain system, it 
is hard to determine the exact sensitivity.  The only platform that does this is the PCIC 
Plan2Adapt platform.  It communicates impacts of climate change associated with certain 
hazards on a specific industry. 

6. Focus Group Analysis 
The analysis is built upon themes that have been defined inductively from the focus groups.  
The themes arise after an analysis was completed of all of the focus groups.  The analysis 
will have the following format; the major theme of the perception of the platforms and the 
tools will be discussed along with the components that drive the support of the platform, 
which are, technically simple and straight forward instructions on the use of the tools, the use 
of narrative to drive communication, primary vs. secondary data and information, type of 
visual representation, time scale measurement and presentation of climate change and finally, 
how uncertainty is perceived and what that means to a participant. 
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6.1 General Perception of the platforms, tools and visual representations 
Overall it was difficult to determine which platform the focus group participants found to be 
the most easily accessible.  Aspects exist for both platforms that participants found 
particularly useful and understandable while other aspects did not aid in any capacity.  There 
were statements given such as: 

 
Focus Group 1 Speaker 2: I think you have to be interested in all of this.  
You are never going to get a house owner to read all of this. 
 
Focus Group 1 Speaker 1: I think it was accessible to give general 
information about climate change but not very much to relate to the sort of 
specific problems with our houses. 
 
Focus Group 2 Speaker 3: I don’t know about you guys but I am failing to 
understand why climate change affects me as a homeowner. 
 
Focus Group 3 Speaker 2: If this is going to be used for an average 
homeowner this is more like research language […] So it is more everyday 
language for the people.  In my work I can do this, like I need to look into 
something, then you can sit down analyze and so on but as a homeowner I 
have a totally different hat, a different role, I don’t want to go into research, I 
don’t want to do this.  I just want to see. 
 
Focus Group 3 Speaker 4: No, I don’t think of that when I see that.  I think it 
is very good for education but I don’t think I will look at that for buying a 
house or for what I do to my house but it is, you get the feeling that something 
is happening. 
 
Focus Group 4 Speaker 1: […] it is difficult to interpret information into 
something that would impact on yourself or your house. 

 
There were no overall statements made giving preference to one platform over the other but 
in general participants felt the language used was too scientific and the usefulness to 
determine how climate change affects them was lacking in both platforms.  Participants were 
striving to make the connection of how climate change impacted their homes and what they 
could do about it but found no supporting information from either platform.  The heading of 
each of the following sections communicates what participants would prefer to have in a 
web-based climate visualization platform according to themes from throughout the focus 
group study.  Within each of these sections the analysis of the focus group conversations 
communicates what participants did not understand and what they found informative and 
understandable. 

6.2 Technically simple and straight forward instructions on the use of the tools  
The broad range of focus group participants found the platforms far too complicated.  The 
physical interactivity and manner of instruction did not provide the correct climate change 
information for the user to be interested.  Many of them described the platforms as software 
for scientists or for students taking a course.  If they sat down to use it as a homeowner, the 
platform would not hold their attention.  The participants throughout all of the focus groups 
pinpointed a few common components that would make the platforms easier to use and 
provide the right information, in their eyes.   
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There were far too many options for the user to physically interact with in order to project a 
future world.  The users’ physical interaction was hampered by a lack of apparent step-by-
step instruction or narrative that could have enabled them to transition through the website, 
collecting and interacting with the data in a manner that would lend itself to a non-expert.   

 
Focus Group 1 Speaker 5: That is another discussion.  I am guessing here 
you get all of the controls and you can do what you like and that is a 
professional, scientific level of doing things.  […]  If you need extensive 
instructions then it is probably too complicated of a tool.   
 
Focus Group 3 Speaker 2: GCM I don’t’ know what that is?  […]  I think 
this is too technical for an average person.  I mean people would not 
understand this. 

 
The option of all the physical interactive components overwhelmed the users since there 
wasn’t the step-by-step instruction or narrative taking them through the website.  For 
example, options to change between high and low emissions scenarios or to change the GCM 
from the overall average of GCMs, which is automatically selected, escaped the users’ 
attention.  There was not an automatic connection with the physical interactive components.  
Participants also did not understand many of interactive components.  Since this occurred, 
participants missed out on comparing climate change data. 

 
Focus Group 1 Speaker 3: It should show different scenarios if we don’t do 
whatever it is we should do. 
 
Focus Group 1 Speaker 5: A2 and B1 is not explained anywhere […]. 
 
Focus Group 3 Speaker 2: PCIC, GCM what is that?  We don’t know cause 
we are not specialist in this area. 

 
Caladapt has more of the options the participants were looking for than PCIC’s platform 
Plan2Adapt.  Caladapt offered scroll over explanations of specific words and the ability to 
click on text to access more information.  The focus group participants preferred this method 
and requested more of this because it gave them the option and decision to access 
information that they considered interesting and important or relevant to understand the 
content.  Having this type of information available through scrolling over or clicking on text 
enables the users to focus on the visual representations and access more information on that 
visual or on basic climate change information, if they find it necessary and interesting to 
them as homeowners.  Having more information available in this manner, whether that 
information is in a text or visual representation format, does not overwhelm the users and 
cause them to lose interest.  Speaker 3 from Focus Group 2 exclaimed that, “I don’t want to 
go to another page or search the net for more information.  That is my biggest problem.  
Finding one page that will give me everything.”  Others had similar points of view. 

 
Focus Group 2 Speaker 4: But if you find something that is interesting you 
should be able to click on it and read more about it. 
 
Focus Group 3 Speaker 2: Yeah but sometimes this is a little bit much.  
Maybe you can have 3 points and then some information […] 
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Focus Group 2 Speaker 3: And the possibility of clicking on something for 
more information.  […] 
 
Focus Group 2 Speaker 3: […] it has to be either very simple or I have to be 
really excited about what I am reading. […] It needs to be few words, simple, 
with the option of more information. 
 
Focus Group 1 Speaker 4: No, it is too much data on the picture. […] The 
more simple the better […] 

 
Focus group participants were lost in the content of the platforms.  The visual representations 
presented them with climate change information that was visually appealing but they lacked 
the ability to access that information from a conceptual point of view because of lack of 
instruction or ease to navigate through the website.  There was also a lack of the available 
further information that users could need, an explanation based on their own interest.  Since 
the users were viewing the two platforms from a homeowner’s perspective, the information 
that would be relevant to them seems to be how climate change would affect them and their 
homes.  This is why many of the participants viewed the visual representations and platforms 
as providing secondary data rather than primary data. 

6.3 Primary vs. secondary data and information  
The climate data presented in the platforms was not applicable to the needs of the 
participants of the focus groups.  The visual representations presented to them included a 
decadal temperature change from 1950 to 2100 for all of California and precipitation for a 
historical period, 1960 to 1990, and a future time period, 2080 to 2100 for British Columbia.  
Some focus groups experienced other visual representations since they explored the 
platforms on their own but questions were only posed for the specific visual representations 
presented to them according to the focus group guide the facilitator used.  The response to 
the climate change data presented to the participants through the web-based platforms could 
be described as secondary data or information.  The participants were more interested in the 
direct impacts of climate change that might occur within Sweden, in their local area and 
especially on their home.  Some participants worded this very well.   

 
Focus Group 1 Speaker 1: As a modeler I think what this gives you is the 
data but as a homeowner I would like to see something that uses this climate 
data that makes information relevant to me.  Because I don’t know myself how 
temperature is related to something that has to do with my house but I am 
sure someone does. 
 
Focus Group 1 Speaker 4: So that you can identify yourself with the problem 
because if you don’t do that then you don’t do anything about the thing. 
 
Focus Group 2 Speaker 3: I think it is important to communicate why and 
how it affects me. […] 
 
Focus Group 3 Speaker 4: We have to think about climate change and it is 
quite necessary to have some kind of precise description of it, it is not 
relevant. […] 
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Participants identified the need to be able to identify themselves with the information 
communicated.  By exclusively communicating climate change data the participants were not 
able to do this, and instead, information on impact and adaptation information was 
requested/identified by the participants. 
 
While the visual representations caught their interest and the participants were actively trying 
to understand just how climate change was going to affect their homes.  Using the visual 
representations to present climate change data over the next century, however, did not do 
this.  Participants did not want to have to determine what the impact of climate change was 
going to be.  Like the last section on technically forward and straightforward instructions, the 
participants voiced that they did not want to be challenged, especially with the task to 
interpret the data.  The participants knew that climate change would raise temperatures, but 
wondered how would that affect them and their house and why is this bad or good?   

 
Focus Group 1 Speaker 1: […] What is the concern of a homeowner?  
Because generally just looking at it you have to think really hard before you 
get some interest to your own house and so on but if you get an example.  We 
want interpretations or results. 
 
Focus Group 2 Speaker 3: That is the one that is most interesting to me 
(referring to impacts tab) because I still haven’t figured out how the changes 
affect me.  Or how the changes affect me as a homeowner.  […] 
 
Focus Group 2 Speaker 1: And there is a bit of a conflict.  You don’t say 
how it is going to be bad or what is the problem.  Only that it is bad.  About 
these factors that we hearing about for the first time but not how?  Why is it 
bad?  Why is it a problem? 
 
Focus Group 3 Speaker 3: […] If you show quite a simple way what the 
risks are for this person and sees these are the risks.  A simple quick way 
means maybe you combine different risks for this particular place. 

 
Another common component related to the climate change data was that participants felt that 
the visual representations presented affected their decision to buy a home more than how it 
affected their current residence.  Most participants cited buying a home on or near the coast 
and related this to sea level rise.  This also applied to buying a summer home.  The visual 
representations aided their decision because it gave future projections over the next century 
of what could happen in an area.  Something as simple as sea level rise could persuade them 
not to buy a home.  This was completely different than the thoughts they had on their current 
home.   

 
Focus Group 1 Speaker 1: And if you go out looking to buy a new house and 
you see that oh in 30 years this could be flooded.  Oh I will not buy that. 
 
Focus Group 1 Speaker 5: So if you go shopping for a new summerhouse 
and you bring this and check out what is going on here.  Oh the flooding.   
 
Focus Group 3 Speaker 4: But this information could, if it was available, it 
could influence if I would like to buy a house on the coast for example.  
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Maybe I will go there and have a look to see if it is a nice place to buy a new 
place there.  But if I am already owner I don’t know. 
 
Focus Group 3 Speaker 2: […] Maybe I don’t want to buy a house where it 
is very risky to have a flood. 
 
Focus Group 3 Speaker 4: […] If you see that on the map in 50 years you 
will be under the water will you buy the house?  Or if you see that in 20 years 
you will be at a similar level to the water.  Will you buy the house?  I don’t 
think so. 
 
Focus Group 4 Speaker 4: Especially if you are moving abroad and you 
don’t know the area.  If you move to Australia then perhaps this would be 
really good but if your moving to Linköping then it isn’t really relevant. 

 
The data presented in the two platforms used in the study did not provide the correct data or 
information according to the focus group participants.  The participants requested the data to 
be interpreted into impacts that could affect their homes.  This type of information would be 
relevant to them.  If they found something particularly interesting and wanted further 
information, the visual representations of the future climate data would be an interesting 
component as secondary data.  The communication of this data could be better understood 
and managed if it were in a more accessible form, such as in a narrative that gave examples. 

6.4 The use of narrative to drive communication 
Focus group 1 had an interesting conversation about narrative to drive the communication of 
how climate change will affect a person’s house.  They thought this was necessary to get a 
person’s interest because it would allow them to relate to the problem.  Throughout the focus 
group, they kept coming back to this.  The excerpts below do not just come from one portion 
of the focus group.  Having a narrative of a mock homeowner within a given area could get 
people to think about it and make it relevant to homeowners. 

 
Focus Group 1 Speaker 1: […] but if you get an example.  For instance, this 
is Mr. and Mrs. so and so living in this house and or.  I think you to have 
people to think about it a bit. 
 
Focus Group 1 Speaker 2: There has to be an example family that you can 
follow through all of this.  Almost playing with it.  Very, very simple, 
otherwise you are never going to get house owners to look at this.  To get 
interested.  
 
Focus Group 1 Speaker 3: It should show different scenarios if we don’t do 
whatever it is we should do. 
 
Focus Group 1 Speaker 5: And it should be relative to me.  Like I am from 
Linköping.  So last summer it was like this, but if we don’t do anything in a 
few summers Linköping will be like this but if we do something then in 30 
years it will be like this.  So make it relevant for me. 
 
Focus Group 1 Speaker 4: So that you can identify yourself with the problem 
because if you don’t do that then you don’t do anything about the thing. 
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6.5 Visual Representation  
Both types of visual representations, 2D maps and graphs, used in the platforms appealed to 
the participants of the focus groups.  The use of graphs and 2D images each provided a 
means of grabbing attention and communicating climate change.  The 2D images provided a 
visualization that people were used to.  The weather is presented in a similar manner.  
Visualization provided a way of catching the eye of the participants.  Participants noted that 
visualizing climate change made it more real because you were seeing it for a particular 
region.  Caladapt included road and city infrastructure as a component of their 2D maps. 
Participants thought this was useful because you could, really spot the local or where I live.  
Visualizing the text was useful. 

 
Focus Group 1 Speaker 5: […] It looks very nice when you have a map and 
you run over the decades and you see how it gets hotter and hotter. […] 
 
Focus Group 2 Speaker 1: We are quite used to these graphics since the 
weather forecast comes in such a picture. […]. 
 
Focus Group 2 Speaker 2: […] The cities and the roads are always good 
references to orientate yourself. 
 
Focus Group 3 Speaker 3: It makes it a bit more real […] you see how 
related temperature increase is geographically instead of with just a graph 
like the one on the other side. 
 
Focus Group 5 Speaker 3: You always like to put in a special place and 
associate yourself with it. 

 
The two visual representations also complimented each other.  As participants viewed the 2D 
visual representation and then referred to the graph associated with it, they got more precise 
data points about how the climate was going to change for a particular geographical area.  
The graphs provided a means of finding specific changes in the climate.  This was important 
to participants since knowing the actual change in a climate variable was the most 
informative.  The text component was strengthened by the visual representations since most 
participants noted that the text was too scientific.  Participants were positive to the graph + 
map combination,  but pointed out that the graph could be more descriptive to be more 
understandable.   

 
Focus Group 3 Speaker 4: […] First, you got the main information and then 
you can go into details by using the curve.  But to have a general idea you 
need the map. (graph + map)   
 
Focus Group 3 Speaker 3: And that is why you can click on the map.  If you 
click on it for a certain city here getting red then you can see the graph for 
these particular points that you choose and then you can see over time how it 
increases.  (graph + map) 
 
Focus Group 3 Speaker 2: […] But it is good to have the geographical 
location.  To be able to point at different regions and see the curve […]. 
(graph + map) 
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Focus Group 3 Speaker 3: […] And then I see the visualization and I think 
oh I can visualize what the text says.  Maybe I wouldn’t have thought that, 
actually it is double just looking at the graph. (graph + map) 
 
Focus Group 3 Speaker 3: […] But as you said we see that the temperature 
rise is more or less the same but you don’t visualize that on the map the same 
way but when you click on the point you see that it is the same curve. (graph + 
map) 
 
Focus Group 1 Speaker 3: If you do lines it is more precise (referring to the 
graph on the left hand side of the screen).  So then you can check what 1960 
was.  It would be clearer. (graph) 
Focus Group 5 Speaker 1: The graph describes what you see on the map. 
(graph+map) 

 
Participants did not come to a consensus on what type of 2D map visual representation they 
preferred.  Both static and animated visual 2D maps provided interest to the participants.  
While they did not choose a particular type of visual, each type of visual representation 
communicated data to the participants.  However, the participants still found it difficult to 
come to conclusions about how the visuals related specifically to homes because they were 
communicating the wrong data.  Participants were hardest on the static images presented by 
Plan2Adapt.  Understanding what the static 2D visual representations communicated about 
climate change was not apparent and some had a hard time coming to any sort of conclusion 
from the visual.  The animated visual representation from Caladapt, which presented climate 
change data from 1950 to 2100 within an animated series of visuals really showed change.  
Plan2Adapt presented the historical time period, 1960 to 1990, and then one of three time 
periods a user could choose from before they were presented the visual representations.  

 
Focus Group 1 Speaker 1: I think here it is far too much text (Plan2Adapt, 
referring to the bottom of the 2D visual representation).  Before you even 
understand what you do. (static visual) 
 
Focus Group 1 Speaker 5: Still it is hard to make some conclusion out of this 
picture […]. (static visual) 
 
Focus Group 1 Speaker 5: Yeah but generally in the bigger picture it is 
almost the same so the changes are not really highlighted. (static visual) 
 
Focus Group 1 Speaker 5: But I don’t think it changes a lot.  To me it looks 
more or less the same.  So it doesn’t seem to change a lot from the historical 
view.  In this quick view. (static visual) 
 
Focus Group 3 Speaker 2: I like when I have two different.  I can see the 
change even though there are two images you can see the change. (static 
visual) 
 
Focus Group 3 Speaker 2: When you have two maps like this it is better 
because then you can see the change.  And that is what you are looking for.  Is 
the change not the actual level of rain because maybe you are not aware.  I 
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am not aware about how many millimeters it rains in Linköping during the 
summer.  I don’t have it in my mind.  (static visual) 

 
The animation sequence on Caladapt was well received by participants.  Participants were 
drawn to it.  Not only did the animation show change overtime that the participants could 
see, if it was going slow enough, the geographical and city infrastructure imprint on the 
visual enabled participants to see temperature change for a specific place, even if that place 
was unknown to them.   

 
Focus Group 2 Speaker 3: That’s fun to watch it change. (animation) 
 
Focus Group 3 Speaker 3: […] Because it was interactive you could really 
spot the local, where I live or where I want to live.  You could see the 
temperature change for this place. (animation) 
 
Focus Group 2 Speaker 1: It was worse when it was fast because there is so 
much information to absorb.  You have the mountains and the flat land and 
you felt like looking everything.  So the slower option was better for me. 
(animation) 
 
Focus Group 3 Speaker 4: There is way more information in the first one 
(animated visual).  You can see year by year (Although the tool provided the 
time measurement in decades).  You can see if the process is accelerating or 
not.  Here you only have two points (static visual). 
 
Focus Group 5 Speaker 1: It is interesting to see how temperature changes 
from the past to now to how it will be in the future.  […](animation) 
 

One particular issue that arose with the static visuals from Plan2Adapt was the lack of 
labeling for historical and projected time designations associated with the visual 
representations.  The participants found this to be essential when considering them from a 
homeowner’s perspective.  This information could be found in the caption for the images but 
many participants at this point had stopped reading text due to its scientific nature.  But 
despite being in the caption, only the historical period is listed while the projected time is 
designated as 2080 and does not display the exact dates this represents.   

 
Focus Group 1 Speaker 3: It should say 2080 here though.  And for 
historical for which year is this? 
 
Focus Group 2 Speaker 2: It is quite unclear what “historical” means and 
“projected” I could read but it is quite a lot to read to see that it is predicted 
for 2080.  And historical, I mean what is historical? 
 
Focus Group 3 Speaker 2: And historical and projected is quite course. 

 
The coloring also became an issue to some of the participants.  Caladapt used a diverging 
color scheme to communicate the climate change data and Plan2Adapt used a sequential 
color scheme to communicate climate change data.  Each scheme proved to be hard to 
understand for some, while others found them their default colors for representing cold or 
warm or rain difficult to understand.  The participants understood that changing color meant 
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an increase or decrease in temperature or rain but to some it was hard to make a distinction of 
just how much it is changing or if it had changed at all due to the colors used.  The diverging 
and sequential color schemes proved difficult.  Some participants considered the colors to be 
misleading and ask for a different approach to be taken. 

 
Focus Group 1 Speaker 5: I was thinking about the colors here on the map. 
[…] Well, should I be worried about green or yellow, how about purple? […] 
 
Focus Group 2 Speaker 2: I would say these are the default colors in my 
world at least, it’s good.  The white and the purple is good for the cool 
feeling.  Yeah it is good. 
 
Focus Group 2 Speaker 4: If you have the colors and the legend, I think it is 
quite nice. 
 
Focus Group 3 Speaker 2: I don’t know if your color mapping is.  Because 
here the purple changes quite dramatically and here the yellow, green is not 
changing so much.  It changes a little bit from green to yellow but not so 
much.  It means it has become a little bit.  Is the perception in my eyes giving 
me the exact answer?  I don’t know.  Because here the scale is quite rough, it 
is not easy for me to say. 

 
Focus group 3 really focused on a particular geographical area for analyzing Caladapt down 
to a 12km x 12km area.  They determined that there were changes in temperature that were 
not associated with a color change on the map.  The group went back and forth between the 
visual representation and the graph to try and pinpoint if there was a change in temperature 
over time.  Since a color change could occur from yellow-to-red and yellow-to-yellow and 
both represent the same temperature change, the users were confused and called into question 
the legitimacy of how the change was represented.  They did not give any suggestions of how 
to make this more legitimate. 

 
Focus Group 3 Speaker 2: Yeah.  What is light yellow?  Sometime it is like 
15-16 degrees.  I don’t know. 
 
Focus Group 3 Speaker 1: Maybe the temperature difference is almost the 
same I think everywhere.  It is just that is a different scale on the graph or the 
scale is not different but it is maybe the colors make it a bit.  They fool you a 
little bit because it seems to be much bigger changes in this areas because of 
the colors but it is the same difference here but you don’t see it that clear. 

 
The sequential coloring scheme on the static images going from red to yellow seemed to be 
backwards to participants from focus group 3.  They came to the conclusion that it will rain 
more in the future after some time investigating the image.  Speaker 3 emphasized the 
importance of reading the text, watching the scale, and looking at the map in order to 
understand the change.  Going from red to yellow confused participants since this seemed 
backwards to them.  Other groups saw the change here as minimal. 

 
Focus Group 3 Speaker 2: It tells me that historically it will rain a little bit 
less than it will do in the future.  It will rain more because it is more yellow 
than red. 
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Focus Group 3 Speaker 4: But the red is becoming yellow.  The yellow is 
more.  So the scale is maybe reverse of what you would expect. (Laughing)  
 
Focus Group 3 Speaker 2: It is more yellow in the future than in the historic. 
 
Focus Group 3 Speaker 3: It takes a little longer to understand it.  You have 
to really read the text.  Watch the scale and look at the map color. 
 
Focus Group 1 Speaker 5: They are very subtle differences.  We see this 
changing from red to orange. (Plan2Adapt) 

 
Focus group 2 was the only group to bring up the use of visuals as propaganda or as a scare 
tactic.  This focus group had a participant who did not believe climate change was caused by 
anthropogenic causes but rather caused by natural events such as the eruption of volcanoes.  
The participant was very vocal about this, bringing it up throughout the conversation, which 
could have prompted the use of this language.  Other groups question the use of visuals as 
well since they can be misleading, as focus group 3 pointed out in one of the last sections.  In 
focus group 1, a participant associated the visual representation with confirming that the 
climate is changing.  These comments all associate the use of visual representations as a 
strong way of influencing people’s perception of climate change. 

 
Focus Group 2 Speaker 1: But not for scaring us. 
 
Focus Group 2 Speaker 2: Yeah not for scaring.  But we need some 
headlines at least. […] 
 
Focus Group 2 Speaker 1: No.  Pictures are propaganda now a day.  I 
prefer to read. […] I am tired of hungry ice bears floating on the ice flakes.  I 
have seen to many of them. 

6.6 Time scale measurement and presentation of climate change parameters 
Participants found the presentation of time scale measurement and the change in the variable 
confusing.  Each group established this and noted that the decadal averages measurement or 
even a yearly average doesn’t communicate very much because there is such a broad 
temperature discrepancy between seasons in Sweden.  Trying to determine what the average 
temperature was over these time scales would be like a quiz according to one participant.   

 
Focus Group 1 Speaker 5: The text says annual average high temperature.  
Now I need to think what that means.  Annual average.  The high temperature 
every day on average on what this. I am confused by this terminology.  I don’t 
know anything about climate change.  So what is annual average? 
 
Focus Group 1 Speaker 1: For planning purposes annual average is not 
useful. 
 
Focus Group 3 Speaker 1: But how is the picture changing?  Is it for every 
10 year because I don’t’ know where I am in this.  You don’t see the year. 
 
Focus Group 2 Speaker 2: what is the decadal? 
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Focus Group 1 Speaker 5: So everyone is like how was your day.  Oh it was 
nice.  It was 25 Centigrade on the beach.  Oh wow.  That’s nice.  So people 
can relate when you say what the daytime temperature 

 
The groups each described that a better way to communicate the time scale would be to show 
the measurement either per month or per season and present the difference as opposed to the 
actual temperature.  Focus group 1 came to the determination that this measurement should 
also be broken into day and night time temperatures.  Presenting the time scale measurement 
for a shorter time period and as a difference takes the climate conversation down to the level 
of the homeowner. 

 
Focus Group 1 Speaker 4: I think it is better in Sweden per month.   
 
Focus Group 1 Speaker 1: I think it would have been better here to have 
projected the change in millimeters instead cause then it would have been 
easier to see where it is more where it is less.  Plus something or minus 
something. 
 
Focus Group 2 Speaker 3: Yeah you wouldn’t want it monthly because you 
don’t see a difference.  But I could say seasonally.  Not going every season 
through the year but. 
 
Focus Group 3 Speaker 4: No.  You say on 10 years you have maybe +2 
degrees here and maybe here it is +1 degree. 
 
Focus Group 3 Speaker 3: So you want to visualize the difference. 
 
Focus Group 3 Speaker 4: Not the actual temperature but the difference.  
That is how you think so. 

 
Participants commented about getting overwhelmed in data points.  The participant noted 
that if you do have the change communicated monthly or seasonally, you have the visual 
representations going up and down in a very short period of time.  Confusion would set in.  A 
participant from focus group 3 made a similar comment about the geographical area 
represented.  The ability to zoom into an area might take away from the message because the 
user gets so consumed with details that might not necessarily be relevant.  Both comments 
make a good point about how much detail the platforms should really go into before it 
detracts from communication. 

 
Focus Group 2 Speaker 1: Because as I see it, it is a yearly in total change.  
Otherwise you have this going up and down in such a period of time that it 
would just get confusing. 
 
Focus Group 3 Speaker 4: We have to think about climate change and it is 
quite to have some kind of precise description of it, it is not relevant. To know 
that it is changing a bit differently a few kilometers from one point to another 
is not relevant when it comes to climate.  You should have something more 
readable. 
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Focus Group 3 Speaker 4: Because when it is too precise you focus on 
details which are maybe not relevant because we are talking about something 
which is 30% accurate and will we can’t that much on an area.  Shall we look 
at two different towns or the whole state at once?  It is maybe enough. 

6.7 Uncertainty and Credibility 
Uncertainly and credibility of climate change data are closely related issues as both relate to 
the acceptability of the climate change data.  Participants found the uncertainty of the data 
presented to be expected and acceptable though they still questioned it.  They knew the data 
presented to them was a projection about how the world could be in the future.  Some 
wondered about the difference between a scenario, a projection and a prediction.  Others 
questioned the uncertainty of the uncertainty and wanted a measurement system dealing in 
percentages about how certain the uncertainty was.  One participant suggested that the data 
should be presented for the last 20 years or so which would enable users to compare that to 
the projections that were made for the same time period using the same GCM and scenario 
parameters.  Regardless, it was important that this information be communicated either at the 
starting point or that this information be presented with each visualization tool on a platform.  
The definition of projection seems to be an essential element as well since participants 
seemed to associate the creation of future worlds with predictions.  The participants saw the 
communication of uncertainty as a good thing. 

 
Focus Group 1 Speaker 5: This is a scenario.  It could be like this or it could 
be like that.  Or is this a prediction?  It’s going to be like this or that.  It is 
really difficult to understand even if you have a lot of indication.  So this is not 
a prediction or is it a prediction if we do like this.  No it’s a scenario?  So for 
me the scenario/prediction is a little bit fussy but still I really understand 
when I read it here but still when I look at it, it is not obvious what is the 
difference here. […] 
 
Focus Group 2 Speaker 1: We already know that we don’t know what is 
going to happen. 
 
Focus Group 3 Speaker 1: It says that it is projected it is not like predictions 
it is projections but that is the only thing cause I can’t remember the text.  It 
doesn’t really emphasis that it is projections. 
 
Focus Group 3 Speaker 3: For me it doesn’t affect it because well I have 
worked with that.  And I know they are models and there are many, many, 
many parameters in models and that can evolve overtime.  I know already that 
this is a projection and that it gives an idea with the information we have 
today. 
 
Focus Group 3 Speaker 2: But it would be good to have a certainty number 
on how certain we are on this data.  Like are we 90% sure this is the case or 
are we only 50%.  What is the certainty that is relevant? 
 
Focus Group 4 Speaker 1: [...]  That it is not an exact science.  There could 
be errors.  That these assumptions based on certain scenarios and certain 
conditions and it is not a true destiny that that is what it is going to be like.  
[…] 
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Some important aspects of communicating uncertainty include incorporating valuable 
information that communicates the definition of a projection.  The participants pointed out a 
few components: the sources of data and information, variables used for the projections, and 
then putting the information into a language that homeowners can easily understand.  
Percentages came up on a number of occasions to accomplish effective communication of 
uncertainty. 

 
Focus Group 3 Speaker 2: We don’t know what facts.  What are the facts 
that are giving this projection?  How did you conclude that?  What are the 
sources? 
 
Focus Group 3 Speaker 1: What are the variables that you used for the 
projections? 
 

Participant acceptance of climate change data communicated from the insurance industry was 
not positive.  The participant’s first impression of having the insurance industry working in 
collaboration or as participants was to see the insurance companies as buying academic 
research.  They found this unacceptable and not credible.  The perception was that the 
insurance industry is merely trying to make money by selling another product that 
homeowner consumers could not live without.  The participants from each focus group 
clearly pointed this out.  They did not seem to think that the data provided was mutually 
beneficial to both the consumer and the insurance industry. 
 

Focus Group 1 Speaker 3: […] The insurance company says it I also have to 
be a little suspicious but I would trust them much, much more than real estate.  
They describe everything in their own interest. 
 
Focus Group 1 Speaker 4: I don’t think you should put together academicals 
thing with insurance thing.  You should have these studies but it should just be 
by the academics.  They say these things. 
 
Focus Group 2 Speaker 2: These people always want to sell you something 
 
Focus Group 2 Speaker 1: I would try to figure out what the purpose is of 
serving me this information.  There are always two sides to a coin.  So why 
did they choose this side or that side? 
 
Focus Group 3 Speaker 3: I must say that if I would read the same document 
from research webpage and insurance webpage I would have more 
uncertainty on the insurance webpage because I would think that this is 
research paid for by the insurance and off course they want to point out the 
risk because they want to sell insurance.   If they say this is research and 
everything it gives them more credit but still I would have a bit more 
uncertainty just thinking that what they want is to sell insurance.  And how 
much can I trust this graphs just because for them it is a selling purpose. 
 
Focus Group 3 Speaker 2: […] I would like to have some relevant 
references. 
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The idea that using the climate visualization platforms to decrease a user’s fee with the 
insurance industry did not occur to any of the participants so the facilitator brought this up.  
Upon hearing this idea, the participants were much more receptive to the idea of the 
insurance industry providing climate data.  The climate data presented did not motivate the 
users to think about mitigation or adaptation options that a homeowner can carry out to 
protect their home.  Participants saw this information from the insurance industry as good 
because it directly benefited them in an easy to understand language, money.  The idea of 
being rewarded for making adaptation decisions to protect their home positively influenced 
their acceptance of data from the insurance and academic entities.  Participants still saw the 
insurance industry as looking out for their own interest as a business but that working with 
them would be worth discussing.  
 

Focus Group 1 Speaker 3: Then you use the insurance company.  That is 
perfect because then you have the information that is good for me.  Then it is 
trustable. 
 
Focus Group 2 Speaker 1: […] if we are awarded for that it might happen a 
bit faster or maybe you feel better about yourself.  […] 
 
Focus Group 3 Speaker 3: […] so my idea is that ok it is because they want 
to point out the risk and not that it is improving in anyway.  Actually it is 
interesting because I didn’t even think about this possibility. 
 
Focus Group 3 Speaker 4: […] And of course if the insurance is coming and 
saying that ok you can be insured but you can pay a smaller premium every 
year if you do that that and that which can mitigate damage the next time it 
happens, then of course.  But I think that it is more of a business proposition 
then.  The weather maybe it is true or maybe it is not but since it is a business 
proposition can be enough. 
 

Climate change data from the government, an independent source, is the most trusted.  
Participants from the focus groups asserted this.  The information could even be wrong and it 
would still be more credible than information presented by the insurance and academic 
sectors.  Having an official prediction by the government enables homeowners to deal with 
the insurance industry.  The level of credibility and trust towards the insurance industry 
might not change but users would be more inclined to work with the industry since the 
government has official predictions that should coincide with the data presented by the 
insurance industry and academic institutions. 

 
Focus Group 1 Speaker 5: I also think you have a problem with who is going 
to present it and how to work with this scenario.  So the insurance company 
saying there is going to be a big impact and people will then say we are 
confused we want the government to give the official prediction.  We want the 
official prediction of what it is going to be so we can deal with the insurance 
companies saying the temperature is going to go up this much.  Not a scenario 
saying there is the possibility that it could.  What is that? 
 
Focus Group 1 Speaker 5: No, we want an official prediction.  It might be 
wrong but you still have an official prediction of a lot of things. 
 



 
 

 37 

Focus Group 1 Speaker 3: Official ones are better than the insurance 
company or real estate because everyone wants to make money off of it.  They 
are independent. 
 
Focus Group 1 Speaker 4: Independent is very important.  
 
Focus Group 2 Speaker 1: And I think we pretty much trust our experts and 
the government to tell us what is really important. 
 
Focus Group 3 Speaker 4: I would be more confident if I see the same 
information on the SMHI website, even if it can be as wrong as this.  It would 
relieve pressure. 
 

Participants brought up an interesting notion about uncertainty.  It seemed that if impact and 
adaptation information came from a source that the users found credible, such as the Swedish 
Government, an official prediction could suffice for information that would seem certain.  
The assertion implies that there is one correct answer, forgoing any idea of uncertainty 
within the information.  Official predictions could outweigh the question of uncertainty 
because they are coming from a source that is validated in the minds of the participants.  This 
was not the case with if information came from the insurance and academic institutes despite 
the academic institute being a government entity.  Most participants brought up the Swedish 
Meteorological and Hydrological Institute as a credible government entity. 

7. Discussion 
Climate communication through the use of visual representations provides intuitive 
understanding for complex data to a broad audience (Johansson et al., 2010) including the 
general public.  The use of visual representation should therefore be used to assist the general 
public and others in how they think about scientific conclusions so that they can decide their 
validity and relevance in their lives (Niepold et al., 2008, Johansson et al., 2010).  The IPCC 
Fourth Assessment Report highlights the need for dialogue about the causes and affects of 
climate variability and states that “adaptation will be necessary to address impacts resulting 
from the warming which is already unavoidable due to past emissions” (IPCC, 2007, WG II, 
p. 19: in Niepold et al., 2008).  Web-based climate visualization platforms, generated by 
various parties, are emerging to communicate NASs and general climate change adaptation 
information to the general public, local and regional planners and experts.  This study posed 
three questions in regards to current interactive web-based visualization platforms: 
 

1. How do private users perceive web-based visualization platforms, tools and visual 
representations of climate change data and climate change adaptation? 

2. What data, interactive components, or communication style is necessary within web-
based visualization platforms and accompanying visual representations to engage 
private users? 

3. What climate data and functionality do web-based climate visualization platforms 
offer? 

 
Two web-based visualization platforms, Caladapt and Plan2Adapt, were investigated by 
focus groups in desk-top focus group studies that sought to answer questions one and two 
above.  Both platforms are designed to communicate projected climate change in their 
designated geographical areas.  The platforms accomplish this by enabling users to interact 
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with the data and create projected future worlds in a visual representation format.  Despite 
being platforms that covered geographical areas outside the location of the users, insight was 
gathered about the perception of the platforms, tools and visual representations and users 
were able to identify aspects that could further engage a private user.  The analysis of the 
desk-top focus group studies will be discussed in this section.  Along with this, question 
three, will be discussed using the information gathered from the analysis of 6 web-based 
climate visualization platforms. 

7.1 Holistic Scenario Development 
The participants’ perception of the web-based climate visualization platforms was 
unanimous. The most striking finding from the analysis of the focus groups was the need for 
data and information about impacts and adaptation of climate change along with the climate 
change data.  Sheppard et al., (2011) describes this as presenting a holistic scenario, one of 
three aspects needed for the visioning process.  Caladapt and Plan2Adapt both used regional 
downscaling methods to present local climate change data and incorporated visual 
representations, 2D maps and graphs as the main medium of information distribution.  
However, the platforms lacked the use of holistic scenario building.  Holistic scenarios, 
according to Sheppard et al., (2011), provide a broad range of scenario drivers, impacts and 
responses, and both adaptation and mitigation strategies.  Providing impact and response 
information that incorporate adaptation and mitigation options can increase the relevancy to 
decision-makers and planners (Sheppard et al., 2011).  Participants within the focus group 
study and the assessment of adaptation within each platform found that they did not provide a 
holistic scenario to adequately communicate vulnerability and impact and adaptation.  
 
Caladapt and Plan2Adapt, “was accessible to give general information about climate change 
but not very much to relate to the sort of specific problems with our houses” (FG1S1) and 
“was good for education but I don’t think I will look at that…for what I do to my house but 
you get the feeling that something is happening.”   
 
Though participants found Caladapt and Plan2Adapt informative, the projected climate 
change information for different variables was considered secondary information to a large 
majority of the focus group participants.  It seemed they are all aware of climate change but 
not aware of how it will impact Sweden, let alone Linköping and their homes.   
 
In the analysis of the six platforms, it was found that they did not address all aspects of 
adaptation.  The ability to adapt depends largely upon the vulnerability of a system.  As such, 
the IPCC (2007) defines vulnerability “as a function of the character, magnitude, and rate of 
climate change and variation to which a system is exposed, its sensitivity, and its adaptive 
capacity.”  While the platforms enable a user to define most of the aspects of vulnerability, 
according to Füssel’s (2007) conceptual framework nomenclature, they did not enable a user 
to determine the sensitivity or a system’s adaptive capacity and subsequently a user’s 
adaptive response to climate change.   
 
Niepold et al., (2008) describe the public’s seeking information as unequal, meaning that 
there are many different information-seeking behaviors.  They assert that the general public 
needs to be classified into categories grouping individuals into science information seeking 
habits (ibid).  By categorizing individuals in this manner, science agencies are able to fine 
tune communication strategies to the different groups (Niepold et al., 2008).  By following 
this scheme within web-based climate visual platforms, the user defines how much 
information he/she is interested in gaining.  Thus, it is appropriate to communicate climate 
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data in a manner described by the focus group participants.  Rather than beginning with 
climate change data, it would be better to first present the impacts and adaptation options 
since they greatly intrigued all users.  By beginning with climate information that appeals to 
the lowest level of science information seeking habits, (Niepold et al., 2008) more users 
could be engaged.  As users navigate the impacts and adaptation information, they could seek 
more climate information if they would choose to do so.  
 
Beginning with information that communicates how a home is impacted and what can be 
done to adapt to those impacts could put all users in a position to change their behavior.  
When analyzing their capacity to adapt, individual homeowners often lack the information 
necessary for them to determine forth-coming risk and the expected benefit of implementing 
a proactive adaptation response versus the cost of said option (Botzen et al., 2009).  
Participants explained that if their interest level were high enough, climate change data 
would then be helpful to obtain information about how the climate will change in Sweden 
and in Linköping 
 
When determining an individual’s capacity to adapt, it is imperative to analyze from a 
perceptual process (Grothman and Patt, 2005).  The assessment by an individual actually 
begins with a risk appraisal.  By conducting a risk appraisal, an individual “assesses a 
threat’s probability and damage potential to things he/she values, under the condition of no 
change in his or her own behavior” (Grothman and Patt, 2005, p. 203).  The second 
consideration is an adaptation appraisal in which the individual “evaluates his or her ability 
to avert being harmed by the threat, along with the costs of taking such action” (Grothman 
and Patt, 2005, p. 203).  One focus group member’s comment touched on Grothman and 
Patt’s (2005) process of risk and adaptation appraisal.   
 

Focus Group 3 Speaker 4: Yes, but I think if the insurance company has 
more information than you on your house […]. And you know or maybe you 
didn’t know but there is this risk here.  There is a way to mitigate it. To get 
damage on your house or your personal stuff is not something you like even if 
you get compensated by the insurance.  Maybe you have family furniture or 
something you want to save.  It can be a good discussion at least. 
 

The participant acknowledged the threat to his/her possessions and decided to consider the 
conditions presented by the insurance and academic institutions.  The value the participant 
placed on things, however, was not necessarily a monetary cost but rather a personal cost to 
items holding significant personal value.  It seems that the individual did not make an 
adaptation appraisal but only a risk appraisal.   
 
Adaptation facilitation, as described by Füssel and Klein (2006), can open dialogue with 
individual homeowners and can enable them to assess risk and consider their ability to avert 
being harmed by climate change.  This could help them gain the capacity to respond 
proactively or reactively through adaptation measures. 

7.1.1 Impact and Adaptation Visualization Tool 
The Danish NAS Climate Platform encompasses a visual representation that communicates 
impacts on a home.  The interactive visual representation allows users to choose different 
aspects, internal and external, of a home that could be affected by increased rainfall 
(Klimatilpasning.dk, n.d.).  As the user scrolls over the visual representation, different 
features of the home can be clicked on and a pop-up appears explaining how increased 
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rainfall affects the home and an explanation appears as to what a homeowner can do to  adapt 
to this vulnerability.  The focus group participants all came to the conclusion that this type of 
information was primary information and that climate change data was secondary 
information.  The secondary information was valuable but did not create an “ah-ha” moment 
for the user interacting with the visual representation.  Thus, Sheppard et al’s., (2011) finding 
of holistic scenario development within the participatory process could apply to users of 
web-based climate visualization platforms since the participants within those studies were 
found to have “ah-ha” moments.  The participants were keen on having data that they did not 
have to interpret.  This was not the case with the two platforms analyzed.   

7.2 Necessary Components of Web-Based Climate Visualization Platforms 
The participants gave a number of suggestions that they found would increase the usability of 
web-based platforms.  It was found that the platforms were much too scientific in the 
language used and did not provide basic instructions or definitions in a manner that 
facilitated the use of the platform, tools and visual representations.  The table below provides 
usability suggestions.  The suggestions by the users provide valuable insight into the 
perception of a homeowner trying to learn about climate change, the possible impact on their 
home and ways they could adapt to such impact. 
 
Figure 5: Guideline for future platforms 
Component Guideline 
  
Easy to use instructions -Language needs to be non-scientific and geared towards 

non-experts (applies to all components) 
-Refer to Caladapt’s animated tutorial (Caladapt) 
-If possible, negate instruction and simple use interface like 
the iphone (FG1S4) 
-Concise and to the point 
-Consider an App for mobile devices 

Geographic Information -Map should include natural geography and human 
infrastructure 
-Ability to zoom-in and zoom-out and enter an address to 
pinpoint exact location 

Scroll over/Pop-up Info -Words needing to be defined (scenario, projection, GCM) 
-Concepts needing to be defined (A1, B2) 
-When showing many scenarios on one graph, allow the 
user to see all numbers and differences 

Animation -Visually appealing to participants as they were able to see 
change over time 

Static Visuals -Enabled comparisons 
-Allowed users extended views 

Graphs -Complimented 2D map visual representations 
-Gave precise information 

How Far into Future -2020 to 2050 – home 
-2050 to 2100 – Summer home, homeowners associated this 
number with children 

Time Scale -Measurements should be in seasons or months 
-Decadal measurement is ambiguous (Decadal average) 
-Yearly measurement does not enable user to perceive 
change (Annual average) 
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Preferred Measurement -Night and day time average temperature 
-Difference between present and future temperature, 
precipitation, etc. 

Climate Variable -Temperature 
-Precipitation (Rain) 
-Wind Speed 
-Flooding data did not concern users studied since 
Linköping is not on the water 
-Energy difference data 

Uncertainty/Credibility 
Information 

-Should be upfront and visible 
-Sources of climate data should be accessible 
-Description of projection process 
-Provide percentages associated with uncertainty 
-Have government NAS affirm findings since the majority 
of participants had more confidence in the government than 
the insurance institutions 

Impact -Currently participants were not concerned with climate 
change impacts besides possible immigration by citizens of 
countries south of Sweden and wind 
-Pros and cons should be given 
-Impacts should directly relate to homes 
-Visual representation or written format 

Adaptation -Exposure data was considered secondary data 
-Sensitivity in the form of impacts is essential 

 
The platforms must be extremely user friendly and should cover the IPCC (2012) Special 
Report’s questions on successful communication of local risk-based climate information.  
Each of these questions, found in the introduction, was addressed in some manner during the 
focus groups.  Interactive visual representation software should “provide everything they 
need – but only what they need” (Denzer et al., 2011, p. 1203).  The platforms should enable 
a user to assess different consequences (Denzer et al., 2011) as a result of different scenarios 
and other interactive options that allow the user to create future worlds so they can assess the 
validity and relevance on their homes.  The IPCC (2012) questions pose constructive 
boundaries that need to be included in the consequences that the user can create on the 
platforms.  The above table represents those constructive boundaries and need to be 
considered when assembling a platform.   
 
The boundaries included areas concerning certainty and credibility.  Communicating 
uncertainty is of crucial important to helping people respond to climate change (IPCC, 2007).  
The participants within the focus groups were not overly concerned with uncertainty when 
directly questioned about it.  The participants were aware that these were projected scenarios 
and that the future might not necessary look one way or another.  Their understanding of the 
data communicated did not waver at all with the reading of an uncertainty text.  The 
participants appreciated a brief explanation of uncertainty and components of it listed in the 
platforms.  By providing the components of uncertainty users of the platform are able to 
come to their own decisions regarding it’s quality and accuracy (IPCC, 2007).  The 
participatory process of creating future worlds also enables users of the platforms to have a 
direct link to creating those future worlds.  Interactive options let the user create and view 
multiple projected worlds.  They are able to choose for themselves the validity and certainty 
of the future worlds.    
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Participants of whatever level of climate information seeking interest considered these 
components to be vital to communicating climate change data that would validate interest to 
a homeowner.  Denzer et al., (p. 1203, 2011, p. 1203) corroborate this and make the assertion 
that the ”environmental decision support system,” or platform in the case of this study, must 
“represent the problem and its elements in terms with which they (the users) are familiar and 
offer them choices which they are equipped to make.”  This is in direct agreement with the 
idea of adaptive capacity that Füssel and Klein (2006) use in their adaptive policy 
assessment.  In the assessment adaptive capacity envelops, implementation and facilitation.  
Adaptation facilitation is the communication of climate information or the organization of 
groups that helps decrease vulnerability.   

8. Conclusion – Challenges and Opportunities 
Participants of the focus groups found the visual representations and tools within the 
platforms analyzed to be interesting and educational but not in terms of how climate change 
could impact their homes.  For many of the participants seeing change overtime on a specific 
geographical area made climate change real in a manner of speaking but they failed to 
understand how it could impact their lives and if it did how they could adapt to it. 

The climate change data communicated through 2D maps and graphs complimented each 
other and participants often used both visual representations to gain an understanding of the 
change in climate.  Ultimately the participants found that the web-based climate visualization 
platforms were presenting the wrong information since the users did not want to have to 
analyze and interpret how their homes could be impacted.  Instead the participants wanted 
information that communicated directly what the possible impact of climate change to their 
homes would be.  The participants referred to this information as impacts.  Along with 
impact information, participants wanted to be made aware of the response options they 
would be able to take.  Impacts and response was referred to as primary data while climate 
change data was referred to as secondary data.  The level of climate information seeking 
interest shown by participants determined whether of not they would continue on to explore 
climate change data or secondary data.  That being said, participants wanted to have one 
website where all of the information they needed could be found. 

The participants found the tools to be too complicated.  Scientific words and long 
explanations often kept them from reading the text describing 2D maps and graphs.  They 
also considered the instructions on use of the interactive features to be unhelpful.  The 
participants provided valuable insight into guidelines that could enable the platforms and 
components within the platform to be more user friendly. 

Participants’ acceptance of the information presented waned when they considered it to be 
from a joint commission by the insurance industry and academic institutions.  They thought 
such data to be another scheme by the insurance industry to make money.  They became less 
apprehensive about the insurance industry’s communicating climate change information if 
there was some sort of money saving opportunity.  Ultimately, participants would accept 
climate change information communicated by the government. 

Web-based climate visualization platforms could enable a non-expert user to be brought into 
the climate change discussion and to determine the validity and relevance of climate change 
information in their lives.  While there are helpful existing platforms presently available, 
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users in Sweden identified a number of attributes that could strengthen various aspects of a 
visualization platform and make it more usable.  Future research should revolve around the 
development or evaluation of a platform that identifies impacts to homes and adaptation 
measures that homeowners could employ which could mitigate those impacts.   The 
platforms should be of geographical areas that Swedes are familiar with. 



 
 

 44 

Acknowledgements 
I would like to thank Professor Tina Neset for her direction and continuous support during 
my master thesis work, for her patience, motivation, enthusiasm and immense knowledge.  
Her guidance aided me in all of my research and in finding focus group participants for my 
study.  I could not have imagined having a better advisor or mentor for my masters study. 
 
I would also like to thank my wife, Kristin Lion, for her patience and loving support during 
my research.  And finally, I would like to thank my father, Jerald Lion, for his willingness to 
edit and provide insight where it was needed. 
 
I also need to thank NORD-STAR and the Center for Climate Science and Policy Research, 
the Norrköping Visualization Centre for letting me be part of the research project, 
‘Increasing homeowners adaptive capacity; visualzaiton tool for analysis.’  



 
 

 45 

References 
Adger, W.N., 2003. Social Capital , Collective Action , and Adaptation to Climate Change. 

Economic Geography, 79(4), p.387-404. 
 
Adger, W.N., 2009. Social Capital, Collective Action, and Adaption to Climate Change. 

Economic Geography, 79(4), p.387-404. 
 
Adger, W.N., S. Agrawala, M.M.Q. Mirza, C. Conde, K. O’Brien, J. Pulhin, R. Pulwarty, B. 

Smit and K. Takahashi, 2007: Assessment of adaptation practices, options, 
constraints and capacity. Climate Change 2007: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of 
the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. 
Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, 
Cambridge, UK, 717-743. 

 
Adger, W. & Vincent, K., 2005. Uncertainty in adaptive capacity. Comptes Rendus 

Geosciences, 337(4), p.399-410. 
 
Amicis, R., Conti, G., Simões, B., Lattuca, R., Tosi, N., Piffer, S., & Pellitteri, G., 2009. 

Geo-visual analytics for urban design in the context of future internet. International 
Journal on Interactive Design and Manufacturing IJIDeM, 3(2), pp. 55-63. 

 
Aronson, J., 1994. A Pragmatic View of Thematic Analysis. The Qualitative Report 2(1), pp. 

1-3. 
 
Arup, 2008. Your Home in a Changing Climate – Retrofiting Existing Homes for Climate 

Change Impacts. Report for Policy Makers. United Kingdom. Great London 
Authority. 

 
Barthel, F. & Neumayer, E., 2010. A trend analysis of normalized insured damage from 

natural disasters. Climatic Change, 113, p.215-237. 
 
Berg, B., 2009. Qualitative Research Methods for the Social Sciences. California State 

University, Long Beach. 
 
Biesbroek, G.R., Swart, R.J., Carter, T.R., Cowan, C., Henrichs, T., Mela, H., Morecroft, 

M.D. & Rey, D., 2010, "Europe adapts to climate change: Comparing National 
Adaptation Strategies", Global Environmental Change, vol. 20, no. 3, pp. 440-450. 

 
Bizikova, L., Robinson, J., Cohenv, S., 2007. Linking climate change and sustainable 

development at the local level. Climate Policy 7, 271–277. 
 
Botzen, W.J.W., Aerts, J.C.J.H. & van den Bergh, J.C.J.M., 2009, "Willingness of 

homeowners to mitigate climate risk through insurance", Ecological Economics, vol. 
68, no. 8-9, pp. 2265-2277. 

 



 
 

 46 

Botzen, W.J.W., Bergh, J.C.J.M. & Bouwer, L.M., 2009a. Climate change and increased risk 
for the insurance sector: a global perspective and an assessment for the Netherlands. 
Natural Hazards, 52(3), p.577-598. 

 
Brooks, N., 2003. Vulnerability, risk and adaptation: A conceptual framework. Event 

London, 38 (November), p.20. 
 
Burton, I., Kates, R.W., & White, G.F., 1993. The Environment as Hazard. Guildford Press, 

London. 
 
Cal-adapt.org., 2011. Cal-Adapt -- Exploring California's Climate Change Research. 

[online] Available at: http://cal-adapt.org/ [Accessed: 10 Sep 2012]. 
 
Climatewise.org.uk (1999) ClimateWise - Home. [online] Available at: 

http://www.climatewise.org.uk/ [Accessed: 10 Sep 2012]. 
 
Fankhauser, S., 2009. A Perspective Paper on Adaptation as a Response to Climate Change. 

Framework, p.13. 
 
Epstein, P., & Mills, e., (eds.)., 2005. "Climate Change Futures: Health, Ecological and 

Economic Dimensions." Published by Harvard Medical School, sponsored by Swiss 
Re and the U.N. Development Programme. (Contributing Authors: Pamela Anderson, 
John Brownstein, Ulisses Confalonieri, Douglas Causey, Nathan Chan, Kristie L. Ebi, 
Jonathan H. Epstein, J. Scott Greene, Ray Hayes, Eileen Hofmann, Laurence S. 
Kalkstein, Tord Kjellstrom, Rebecca Lincoln, Anthony J. McMichael, Charles 
McNeill, David Mills, Avaleigh Milne, Alan D. Perrin, Geetha Ranmuthugala, 
Christine Rogers, Cynthia Rosenzweig, Colin L. Soskolne, Gary Tabor, Marta 
Vicarelli, X.B. Yang). 

 
Füssel, H.M., & Klein, R.J.T., 2006. Climate change vulnerability assessments: an evolution 

of conceptual thinking. Climatic Change, 75, p.301-329. 
 
Gdv.de., 2011. ZÜRS Public | GDV. [online] Available at: http://www.gdv.de/tag/zurs-

public/ [Accessed: 10 Sep 2012]. 
 
Geneva Association,, 2009. The insurance industry and climate change – Contribution to the 

global debate. The Geneva Reports – Risk and Insurance Research. 2. 
 
Grothmann, T. & Patt, A., 2005. Adaptive capacity and human cognition: The process of 

individual adaptation to climate change. Global Environmental Change Part A, 15(3), 
p.199-213. 

 
Hostetler, S.W., Alder, J.R. and Allan, A.M., 2011. Dynamically downscaled climate 

simulations over North America: Methods, evaluation and supporting documentation 
for users: U.S. Geological Survey Open-File Report 2011-1238, 64 p.  

 
IPCC (Intergovernmental Panel on Climate Change), 2007. Climate Change 2007. Fourth 

Assessment Report. Synthesis Report. Cambridge University Press, Cambridge, UK. 
 



 
 

 47 

IPCC (Intergovernmental Panel on Climate Change), 2012. Managing the Risks of Extreme 
Events and Disasters to Advance Climate Change Adaptation. A Special Report of 
Working Groups I and II of the Intergovernmental Panel on Climate Change [Field, 
C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. 
Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. Cambridge 
University Press, Cambridge, UK, and New York, NY, USA, 582 pp. 

 
Ipcc-data.org., 1961. IPCC-DDC: Data Visualisation Tools. [online] Available at: 

http://www.ipcc-data.org/ddc_visualisation.html [Accessed: 10 Sep 2012]. 
 
Johansson, J., Schmid Neset, T., & Linnér, B., 2010. "Evaluating climate visualization: An 

information visualization approach", Proceedings of the International Conference on 
Information Visualization. 

 
Jansen, M., n.d. UNEP Insurance Industry Initiative for the Environment: International 

Opportunities. United Nations Envrironmental Programme. 
 
 Klimatilpasning.dk., n.d. Tools. [online] Available at: http://www.klimatilpasning.dk/en-

US/Service/tools/Sider/Forside.aspx [Accessed: 10 Sep 2012]. 
 
Koy, K., Wart, S.V., Galey, B., O’Conner, M., and Kelly, M., 2011. Cal-Adapt: Bridging 

global climate change data to local application. Photogrammetric Engineering and 
Remote Sensing, 77(6), p.546-550.  

 
Lorenzoni, I., Nicholson-Cole, S. & Whitmarsh, L. 2007. "Barriers perceived to engaging 

with climate change among the UK public and their policy implications", Global 
Environmental Change, vol. 17, no. 3-4, pp. 445-459. 

 
Martens, P., McEvoy, D. & Chang, C., 2009. The climate change challenge: linking 

vulnerability, adaptation, and mitigation. Current Opinion in Environmental 
Sustainability, 1(1), p.14-18.  

 
Mills, E., 2005. Insurance in a Climate of Change. Science, 309 (5737), 1040-1044. 

American Association for the Advancement of Science. 
 
Mills, E.  2007. "Responding to Climate Change — The Insurance Industry Perspective." In 

Climate Action, Sustainable Development International (in partnership with the 
United Nations Environment Programme), December, pp. 100-103. 

 
Mills, E., 2007a. Synergisms between climate change mitigation and adaptation: an insurance 

perspective. Mitigation and Adaptation Strategies for Global Change, 12(5), 809-
842.  

 
Moser, S. C. and Lisa D., 2010. Communicating Climate Change: Opportunities and 

Challenges for Closing the Science-Action Gap. In:  The Oxford Handbook of 
Climate Change and Society, Richard Norgaard, David Schlosberg, John Dryzek eds., 
in press. 

 
Neset, T.S. & Glad, W., 2009. State of Climate Visualization: Energy Visualization – What, 

How and Why? Time, p.19-25. 



 
 

 48 

 
Niepold, F., Herring, D. & McConville, D. 2008, "The role of narrative and geospatial 

visualization in fostering climate literate citizens", Physical Geography, vol. 29, no. 
6, pp. 529-544. 

 
Nocke, T., Heyder, U., Petri, S.,Vohland, K.,Wrobel, M., and Lucht, W. 2008. Visualization 

of Biosphere Changes in the Context of Climate Change. International Conference IT 
and Climate Change, Berlin. 

 
Nocke, T., Sterzel, T., Böttinger, M. & Wrobel, M., 2008b. Visualization of Climate and 

Climate Change Data: An Overview. In E. E. A. Eds, ed. Digital Earth Summit on 
Geoinformatics 2008 Tools for Global Change Research ISDE08. 

 
OʼNeill, S. & Nicholson-Cole, S., 2009. “Fear Wonʼt Do It”: Promoting Positive 

Engagement With Climate Change Through Visual and Iconic Representations. 
Science Communication, 30(3), p.355-379. 

 
Pidgeon, N.F. & Fischhoff, B., 2011. The role of social and decision sciences in 

communicating uncertain climate risks. Nature Climate Change, 1(1), p.35-41. 
 
Pacificclimate.org., 2011. Overview | Pacific Climate Impacts Consortium. [online] 

Available at: http://www.pacificclimate.org/tools-and-data [Accessed: 9 Sep 2012]. 
 
Patwardhan, A. et al., 2009. Towards an integrated agenda for adaptation research: theory, 

practice and policy. Current Opinions in Environmental Sustainability, 
1(Environmental Sustinability), p.219-225. 

 
Pettit, C., Bishop, I., Sposito, V., Aurambout, J. & Sheth, F., 2012, "Developing a multi-scale 

visualisation framework for use in climate change response", Landscape Ecology, 
vol. 27, no. 4, pp. 487-508. 

 
Shaw, A., Sheppard, S., Burch, S., Flanders, D., Wiek, A., Carmichael, J., Robinson, J., et al. 

2009. Making local futures tangible—Synthesizing, downscaling, and visualizing 
climate change scenarios for participatory capacity building. Global Environmental 
Change, 19(4), 447-463. 

 
Sheppard, S.R.J., Shaw, A., Flanders, D., Burch, S., Wiek, A., Carmichael, J., Robinson, J. & 

Cohen, S. 2011, "Future visioning of local climate change: A framework for 
community engagement and planning with scenarios and visualisation", Futures, vol. 
43, no. 4, pp. 400-412. 

 
Smith, J.B. & Tol, R.S.J., 1998. Handbook on Methods for Climate Change Impact 

Assessment and Adaptation Strategies J. F. Feenstra et al., eds. Institute for 
Environmental Studies IVM Vrije Universiteit Amsterdam, p.464. 

 
Smit, B., Burton, I., Klein, R., & Wandel, J. 2000. An anatomy of adaptation to climate 

change and variability. Climatic Change, 45(1), p.223-251. 
 
Speer, P., 2012. Climate Change: Insurers Confirm Growing Risks, Costs-Insurance 

Networking News. [online] Available at: 



 
 

 49 

http://www.insurancenetworking.com/news/insurance-climate-change-risk-ceres-
30007-1.html [Accessed: 10 Sep 2012]. 

 
Spence, R., 2007. Information Visualization – Design for Interaction., England. 
 
Stewar, D., Shamdasani, P., & Rook, D. 2007. Focus Groups: Theory and Practice. London. 

Sage Publications, Inc. 
 
Taylor, S. J., & Bogdan, R., 1984. Introduction to Qualitative Research Methods: The Search 

for Meanings. New York: John Wiley & Sons. 
 
Tominski, C., Donges J.F., & Nock, T., (n.d.).  Information Visualization in Climate 

Research.  Found at:  
  http://www.informatik.uni-rostock.de/~ct/pub_files/Tominski11Climate.pdf 
 
Regclim. 2007. Regional Climate Downscaling. [online] Available at: 

http://regclim.coas.oregonstate.edu/index.html [Accessed: 10 Sep 2012]. 
 
World Bank.  2002. Catastrophes and development: integrating natural catastrophes into 

development planning. Working Paper Series No. 4 



 
 

 50 

Focus Group Guide 
Warm-up Questions (5 minutes) 

1. Do you currently use any visualization tools? 
2. How do you access information about your home insurance? 

a. Who handles and makes decisions about home insurance within your 
household? 

3. How relevant are the affects of climate change in Sweden and your local area? 
Main Questions 
http://cal-adapt.org/ 
Click on “explore climate tools: interactive maps and charts” 

1. How are the tools listed on this page relevant to you as a homeowner? 
Click on “temperature: decadal averages map”  Click on the “about the tool” tab, read the 
description and then navigate the tool. 

2. How do you perceive the visual? 
a. What does the visual communicate? 
b. Are there any aspects of the visual that make it more usable to you as a 

homeowner? 
3. Is there any part of the projected temperature increase that needs clarification? 

Click on the “disclaimer” tab and read the “uncertainty” section 
1. How does this affect your perception of the visuals? 

http://www.pacificclimate.org/tools-and-data/plan2adapt 
Select the 2080s time period and the annual time of year period and click continue. 

1. How are the tabs on the left hand side of this page relevant to you as a homeowner? 
a. Point out “impacts” tab if they don’t. 

Navigate through the different tabs and view the information. 
2. How do you perceive the different visuals? 

a. What do the visuals communicate? 
b. Are there any aspects of the visuals that make it more usable to you as a 

homeowner? 
3. Is this time period relevant to you as a homeowner? 
4. How is uncertainty communicated? 

Closing Questions 
1. How accessible was the information on the two websites? 
2. How would you use the climate projections in the two tools as you make future 

decisions about your home? 
3. What other information would you like? 
4. If your home insurer and academic researchers provided this information would you 

rely on it? 
 


