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Introduction

Use.AT is a research project funded by the Austrian Climate and Energy Fund as part of the ACRP fund-
ing program. It aims at systematically harvest learnings from Austria’s current national climate scenar-
ios, OKS15, and comparable international approaches. Thus, it contributes as an accompanying re-
search project to the development of new Austrian climate scenarios as part of the Klimaszenarien.AT
initiative (see www.klimaszenarien.at).

This report summarizes the results of the activities in WP4 of Use.AT. The aim was to identify best
practice criteria for visual and textual representation in climate communication resources (CCRs) from
the scientific literature. Based on these criteria, a gap analysis of previous materials based on OKS15
was envisioned, along with recommendations of how to improve the communicative aspects of these
resources.

After a first presentation of the work package proposal to the stakeholder advisory board of
Klimaszenarien.AT, where they also prioritised aspects of communication that the WP should focus on,
it became apparent that we had to take another route. The scientific literature on climate change
communication presented itself as a diverse field of various disciplines like psychology, cognitive sci-
ence, information visualisation, climate science, computer graphics, etc. Each field has its own focus
and epistemological development, so deriving a best practice even for a limited number of aspects was
not viable. Essentially, the two challenges are that what is known and thought about effective climate
communication changes and shifts with the expanding scientific knowledge, and what constitutes good
communication is always dependent on its goals, framings and target groups.

One of the key points identified in the literature is that there are many different aspects for the effec-
tiveness of climate communication, but for any scientific attempts to measure it, the communication
needs to be evaluated. And to even be able to evaluate it, a framework for describing and characteris-
ing CCRs would be helpful, so that evaluation efforts could be comparable. A standard to describe and

are many different forms and formats of climate communication, so the framework needs to be able
to capture a wide range of aspects.

Therefore, we focussed on compiling a criteria catalogue to comprehensively describe and evaluate
CCRs. Nearly 200 papers from various fields of climate communication and climate services were
screened. The resulting catalogue consists of 70 criteria and nearly 1300 references to the literature.
The criteria were further grouped into eight categories, representing the most salient aspects of com-
munication identified in the research. With this extensive coverage, the criteria catalogue can charac-
terise communication facets for a wide range of resources.

For evaluation, we went one step further. Following recent paradigms in the literature on co-creation,
we hypothesise that evaluation should also consider stakeholder groups, be it target groups or co-
designers of the communication. Purely science-led evaluation can fail to capture the priorities of such
groups. So instead of aiming for objective evaluation criteria, we surveyed priorities of user groups in
terms of the identified communication aspects. In combination with the characterisation of resources
based on our criteria catalogue, this approach answers the question ‘what aspects of communication
that are relevant for user group xy are well represented in resource xy’. This forms the basis of our
recommendations to Klimaszenarien.AT.

In this report, we highlight the methods, outcomes and important insights from WP4. Though our orig-
inal thinking was challenged, the literature research led to robust and scientifically relevant results that


http://www.klimaszenarien.at/

bridge existing knowledge gaps and have the potential to advance the field of climate change commu-
nication.



Objectives of WP4

In WP4, we aimed to develop a set of criteria to characterise and evaluate CCRs. The criteria should
be based on current scientific literature and encapsulate a wide range of communication aspects like
visualisation, framing, and accessibility. We further aimed to assess user preferences regarding
those communication aspects and to recommend strategies for focussing communication efforts to
specific user groups to Klimaszenarien.AT.

Based on these objectives, the operationalised sub-objectives of WP4 were

a) to collect the scientific literature for several aspects of communication,

b) to devise search criteria for identifying and screening relevant papers,

c) to develop an initial criteria catalogue within the project team that was referenced and ex-
panded during the literature review,

d) to structure, describe and exemplify the resulting criteria catalogue for easy external use,

e) to characterise OKS15-based CCRs with the criteria catalogue,

f) to survey user groups of climate scenarios for their preferences regarding climate communi-
cation,

g) to harmonise CCR characteristics and user preferences in a fit-for-user-group evaluation,

h) torecommend strategies to Klimaszenarien.AT concerning the focus of communication efforts
for specific user groups.

Sub-objectives a) — d) are covered in the Methods section, while sub-objectives e) — g) are covered in

the Results section. Following those sections, the recommendations and key learnings from WP4 (h)
are summarised in the sections Synthesis and Summary of key learnings respectively.

The following research questions were addressed in WP4:

o Which aspects should be considered for characterising and evaluating CCRs?

o Which criteria covering those aspects can be found in the literature and how can they
be operationalised?

o How can user group-specific priorities be included in the evaluation of CCRs?

o Which recommendations can be formulated based on fit-for-user group evaluation of

existing CCRs for the next Austrian climate scenarios?

Methods

Here we describe the methodology of how we developed the criteria catalogue for characterising
and evaluating CCRs. The approach was a stepwise collection, filtering, and screening of the litera-
ture on different aspects of climate change communication. The literature review was aimed to un-
derpin and expand the catalogue of criteria. The first subsection focusses on the literature search,
the second on the methods of selecting and screening relevant papers, and the third on finalising
the criteria catalogue.

Literature search



Literature search was conducted with the tool ‘research rabbit’ (https://researchrabbitapp.com/). This
Al-powered tool starts with a single paper or a list of publications and looks for relevant matches based
on content (title, abstract), authors, and references. It can search its database for older and more re-
cent publications than the ones initially provided. Since Al-based tools like that rather focus on content
relations than just keyword or author match, they are much more efficient than conventional literature
search methods when authors are not well known or the scientific field is as wide and diverse as cli-
mate communication. The search was conducted between August and November 2024.

Because the initial search results of the literature tool were not accurate enough, we defined sub-
topics of climate communication to focus the search process. Those sub-groups were only used for the
literature search and are not considered further in our analyses.

Sub-topics used in literature search:

. Climate services

o Information visualisation

° Framing in climate communication

o Communication and visualisation of uncertainties

° Co-creation processes

o Good practice criteria for processing climate model data

For each subtopic, we started with an initial sample of relevant publications in that field. We screened
the tools’ search results by title and abstract. Our initial relevance criteria were aimed at exclusion,
meaning that only publications that clearly diverged from the topic of interest were excluded, and
everything else was added to the collection. We repeated the search process with the new list of pub-
lications and appended the collection again with relevant entries. This recursive approach was contin-
ued until the search results either expanded well outside the field, or no new publications were found.

The resulting literature database totals 275 publications over all sub-topics, spanning 30 years between
1995 and 2024. The final collection of relevant publications was exported to a shared Zotero library,
so the project team could work collaboratively on the literature review.

Literature review

The initial idea for the literature review involved screening the publications for best practice examples
and consolidating them for a gap analysis of real-world CCRs. However, the literature search yielded a
large collection of papers for a broad topic, and early on it became clear that ‘best practice’ is a very
stretchable and context-specific term. We therefore decided that rather than evaluate, our criteria
should comprehensively characterise the CCRs of interest. For us, evaluation represents a separate
step that needs to consider the use case and target group of the CCR.

To operationalise our literature review, we first defined the characteristics of our criteria. They should
be clear and specific rather than broad. To avoid ambiguity or force evaluators to apply a finely graded
scale, criteria should ideally be posed as a yes/no question. The initial draft of the criteria catalogue
was developed by the project team based on the discussions and stated priorities of the stakeholder
advisory board of Klimaszenarien.AT. It comprised of 33 criteria and provided the basis for further
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selecting and screening relevant papers from our literature database. A hierarchical decision tree
shown in Figure 1 helped us decide whether a paper should be selected for review or skipped.

Is the full text

available?
(via university library or
open access)

no

yes

Does the scope fit

our objective?
(topic: climate change, not
too specific in either no
region or use case)

l yes

Can the paper underpin
or expand our criteria

catalogue? no
(read title and abstract)

yes

Does the paper have
a similar aim?
(evaluating climate

communication) no

yes

Read paper, mark as
especially relevant
and complement the
criteria catalogue

Scan paper and
complement

the criteria

catalogue

Skip paper

Figure 1: Decision tree used in WP4 to select relevant papers from the literature database.

The filtering process resulted in 169 pa-
pers (61.5% of all publications in the da-
tabase) that were selected for review.
Figure 2 shows the total number of pa-

pers per year found in the literature
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with a criterion in our catalogue was noted, Figure 2: Number of total and relevant papers per year identi-
and for each new aspect introduced by a fiedin the literature research of WP4.




paper a new criterion was formulated. This work was distributed between the project team and dis-
cussed in concurrent meetings to calibrate our understanding of what constitutes a match or extension
of the criteria list.

Finalising the criteria catalogue

After the literature review, the criteria catalogue contained 72 criteria and roughly 1300 ‘hits’, i.e.
mentions of a criterion in the literature. A hit was counted when a criterion was mentioned or dis-
cussed in the paper, no matter how comprehensively. For each criterion a specific paper is only
counted once, but it could count as hit for multiple different criteria. As a secondary benefit, these
references can be used to create topical literature lists for each combination of criteria in our cata-
logue.

The criteria were reviewed after the literature research to ensure applicability and consistency of the
entire framework. The goal was to harmonise the level of detail each criterion addresses and avoid
overlapping or doubling of subjects. Two criteria were dropped, and several were re-defined to fit
these requirements. Finally, each criterion received a name, code, short description and some practical
examples of how it would look like in a real-world application, as exemplified in Table 1. Additionally,
we developed a grouping for the criteria shown in Table 2 to simplify and enhance clarity for application
and analysis.

Table 1: Final definition of the criterion ‘hierarchical design’ in the category ‘visualisation’.

UID Category Code Criteria name Short name Description Example

The visualisations follow
principles of hierarchical
51 Vi VI_DESIGNHIRARCHY  Hierarchical design DESIGNHIRARCHY  design to better guide
viewers to the most im-
portant elements.

e.g. visually or
textually high-
lighting im-
portant parts

Table 2: Criteria categories in the final catalogue.

W

Category name No of criteria Description

Means the scientific quality of the data. Procedures and
11 methods are transparent and documented, data sources
are specified, uncertainties and its sources are disclosed.
Means the quality of fit of the data. Data fits the specific

Transparent data
and methods

Fit-for-purpose data 6
purp goals and scope of the resource.
Means that the needs of specific user groups were consid-
User orientation 10 ered during development of the resource. The user groups

could be directly involved in the development of the re-
source or indirectly surveyed.

Communication o

goals 8 Means the communicative goal of the resource

Means the quality and quantity of visualisations used in

the resource.
Interactivity 3 Means the way the user(s) can interact with the resource.

Visualisation 13



Means the way the user(s) can locate, access and navigate

A 15 the resource to find the required information.

Means the subjective feeling of trust associated with the
Trustworthiness 4 resource, mainly concerning the developing and/or pub-
lishing organisation

The last step of making the criteria catalogue operational involved developing a quantitative score for
analysis and visualisation. For that, we defined single-choice answers for each criterion and assigned a
number between 0 and 1 to each answer. Since most criteria are posed as yes/no questions, their score
was binary (0 for no, 1 for yes). For some criteria with graded response options (like ‘fast — medium —
slow), the score could assume values between 0 and 1.

Next, the criteria were grouped by the eight categories described in Table 2. The maximum possible
sum of individual criteria scores per category is set to 1, with equal weighting (1/n for each criterion)
by default. The criteria’s weightings were then tweaked to account for differences in their impact for
the overall category. For example, the criterion ‘sector orientation’ is weighted higher than the crite-
rion ‘data quantity’ in the category ‘fit-for-purpose data’.

An Excel-sheet with all criteria names, definitions and examples was prepared that provides single-
choice answers in form of a drop-down list and automatically calculates the weighted scores per crite-
rion and per category. The full criteria catalogue is provided in Annex 1. In the next phase, this evalu-
ation sheet was tested by the project team and applied to several selected CCRs.

Results and Discussion

The chapter is sectioned along the main objectives of WPA4. It first presents results of applying the
criteria catalogue to characterise several CCRs in a structured framework. The second section pre-
sents results of a user group survey that tested preferences regarding characteristics of CCRs. The
third section harmonises the characteristics and user group preferences into a fit-for-user group
evaluation of CCRs.

Characterising CCRs: Four use cases

Here we present the results of applying the criteria catalogue to the four CCRs listed in Table 3. The
selection represents a diverse variety of CCRs to test whether the framework can differentiate be-
tween their features. We selected two KLAR! Factsheets with different designs, which are assumed to
vary in each category’s individual score but not in the overall shape of the spider diagram. ClimaMap
is a CCR with less textual explanations, a focus on map visualisations and a different overall scope. The
RESY Dashboard is an interactive tool with a focus on spatial planning but also contains climate change
indicators.

Table 3: Selected CCRs evaluated in WP4 with the criteria catalogue

KLAR Factsheet Factsheet for the KLAR-region Pinzgau in  https://klar-anpassungsre-

Pinzgau Salzburg, new format of KLAR Factsheets  gionen-at/fileadmin/user_up-
load/FACT-

SHEETS/80_KLAR__Pinzgau_Klimain-
foblatt_BF.pdf



KLAR Factsheet Pon-
gau

ClimaMap

RESY Dashboard

Factsheet for the KLAR-region Pongau in
Salzburg, old format of KLAR Factsheets

Maps of climate change impacts indica-
tors for the Austrian federal states
Interactive webtool for regional compari-
son of indicators relevant for spatial plan-
ning

https://klar-anpassungsre-
gionen.at/fileadmin/user_up-
load/FACTSHEETS/21_KLAR_Pon-
gau_Klimainfoblatt.pdf
https://data.hub.geo-
sphere.at/group/climamap

https://www.resy-dashboard.at/

For each CCR, the resulting total and individual score per category is shown in Figure 3. The spider
diagrams present a summary of the overall performance of the CCRs in each category. For example,
the shapes of the KLAR! Factsheets and ClimaMap resemble each other, while the individual category
scores vary. The results show that the design update between the earlier and more recent versions
improve the overall score significantly. ClimaMap is less easily accessible than the KLAR! Factsheets,
and seems to have more clearly defined communication goals.

Klimainfoblatt der KLAR! Regionen Pongau

Visualisation types:
Images/Pictures,
Plots/Graphs/Charts, Tables

N ) ) Vivaisstion types:
Klimainfoblatt der KLAR! Regionen Pinzgau  imeesricures
Plots/Graphs/Charts, Tables
(a) (b)
D Totalscore: 62 %
Visualisation types:
ClimaMap images/Picures, Maps

U0 -+

- (d)

™ Total score: 59 %

Figure 3: Evaluation results for the four CCRs: KLAR! Factsheet Pinzgau
(a), KLAR! Factsheet Pongau (b), ClimaMap (c), and RESY-Dashboard (d).
Spider diagrams show the score that the CCRs reached in each category
on the radial axis. The total score shown in the left bottom is the average
over all category scores, not single criteria scores. On the top left of each
panel the types of visualisations used in the respective CCR are listed.
This information is not included in the quantitative score.

D Total score: 40 %

Visualisation types:
Images/Pictures,
Plots/Graphs/Charts, Human-
Computer-Interaction

RESY-Dashboard

AC

1~

Tb Total score: 70 %

LEGEND

AC - Accessibility

CG - Communication goals

FD - Fit-for-purpose data

IN - Interactivity

TD - Transparent data and methods
TR - Trustworthiness

UO - User orientation

VI - Visualisation

The RESY dashboard is, in contrast to the other three, an interactive tool with a completely different
design philosophy, which is captured by the overall shape of the category scores. While the other three



CCRs are static, the RESY dashboard allows user interaction with the data. On the other hand, the tool
lacks well defined communication goals and user orientation.

The criteria catalogue provides developers and designers of CCRs with a framework to characterise
and compare different resources with a standard set of criteria, which are robust since they are backed
by a large and broad literature base. It seems useful to aggregate to the category level rather than look
at single criteria, because there are too many and the uncertainties due to evaluator bias or weighting
choices are too high for direct comparisons. At category level, the criteria framework can differentiate
well between small and overall design choices of the CCRs.

With this tool at hand, a broad range of CCRs can be examined and compared. For the aims of the
Use.AT project, this rather objective approach was the first step towards fit-for-user group evaluation.
Now that we can capture the CCRs features, the next step are the preferences of potential user groups.

User group survey

The user group survey was not initially envisioned in the project proposal. The original intention was
to evaluate CCRs according to benchmark criteria derived from the literature. It became clear later that
the literature does not define what ‘optimal’ CCRs could look like, but that user group orientation and
user-centred design play a pivotal role in how they are conceived and used. That means, rather that
evaluating what an overall 'optimal' CCR is, it is important to identify which criteria are especially rel-
evant for which user group. Therefore, we developed a short online survey based on the criteria cate-
gories in our evaluation framework.

In the first part of the survey, a user group and use profile was identified. Participants were asked to
assign themselves to one of 13 occupational groups. The same groups were used throughout Use.AT:

. Public institutions

Federal administration
Regional administration
Consultants

Operations

YV V V V

° Private sector

Consulting

Insurance

Building and real estate industry
Infrastructure providers

V V V V

o NGOs

> Consultants
> Activists

° Science

> Climate data providers
> Climate data users



. Media

Then they should specify the use intensity and prior experience with climate information in their pro-
fessional work. In the second part, the survey asked participants to prioritise the criteria categories by
distributing a total of 100 points between them. Finally, they were asked for their subjective prefer-
ence of visualisation types and communication goals by choosing up to three from a list. The full user
group survey is available in Annex 2.

30 participants started the survey, 19 finished all questions. Due to this relatively small sample, a ro-
bust statistical analysis is not possible for the 13 occupational groups we defined. Therefore, the results
are grouped after prior experience with climate information. The group with high and very high expe-
rience levels contains eleven participants, the group with moderate or little experience eight partici-
pants. The sample size is still not high for robust quantitative evaluation. However, the survey was
designed as a demonstrator of how fit-for-user group evaluation could be operationalised. The results
for both experience levels are shown in Figure 4.

Trust in the data provider plays a major role for the less experienced user group, while the more expe-
rienced group emphasises transparency in data and methods. This pattern suggests that users with
more experience either already know the quality of the underlying data and methods, or they want to
read about it in the documentation themselves. Less experiences users are less likely to read long
background manuals and rely on the institutions that publish the data to be trustworthy. The profiles
also suggest that less experienced users are not interested as much in interacting with the data, but
want materials with clear communication goals and framing, which is even more important than the
type of visuals. User orientation, in the sense that users are involved in the design and development
process, is more interesting to experienced users.

(a) Less experienced user group (b) More experienced user group
AC

Prfarrsd communication goals: Prefarrad visualisation types: 025 1m0 Preferred communication goals:
Impacts (88 %) Maps (73 %) - h - Impacts (82 %)
~_CG Adaptation (63 35) Infogrephics (4 %) VI 0.2 4~ . CG Adaptation (73 %)

A Climate risk {63 %) Graphs. Diagrams [55 %) f A Climate risk (64 %}

Breferred visualisation types:
Maps [75 5]

Graphs, Disgrams (75 %)
Infographics (63 9

Toase

uo

Y FD

Tb n=8 ™ n=11

LEGEND
AC - Accessibility FD - Fit-for-purposedata TD - Transparent data and methods UO - User orientation
CG - Communication goals [N - Interactivity TR - Trustworthiness VI - Visualisation

Figure 4: Preferences of climate communication categories stated in the online survey. The results are grouped after prior
experience with climate information: users with moderate or little experience (a) and users with high or very high experience
(b). Each user distributed 100 points over all categories according to preference for their professional work. The values in
each category are medians of the participants’ responses normalised by the size of the user group. In the top left and top
right of each panel, the three most frequently named visualisation types and communication goals are ranked.

The most preferred visualisation types and communication goals are an exact match over both user
groups, with a slightly different ranking of visualisation types. Note that the less experienced group
were in more agreement about their visual preferences, while responses of the other group were more
scattered across the different visualisation types. In terms of communication goals, an emphasis on



climate change impacts, adaptation and climate risks seems effective, while causes of climate change,
mitigation, and sustainability play a subordinate role in the surveyed groups.

Although carrying out a full quantitative survey like in WP3 was not in the scope of WP4, we wanted
to demonstrate how it could support the decisions of CCR developers like Klimaszenarien.AT to make
their materials useful and usable. The survey provides user-group specific preferences for relevant
facets of climate communication, thereby supporting the planning of communication strategies in the
light of available resources. In the final step, we harmonise the findings of the CCR characterisation
based on the criteria catalogue and the user group survey in a fit-for-user group evaluation which can
inform the communication strategies of CCR developers like Klimaszenarien.AT.

Fit-for-user group evaluation of CCRs

The information from the CCR characterisation and user group survey are combined to show which of
the selected CCRs best fit the preferences of each user group. Figure 5 shows index scores that were
obtained by multiplying category scores of the CCRs with user group preferences from the survey. Like
the user preference values in Figure 4, category scores from the CCRs were normalised before the
index calculation. The final index score is obtained by summing up all individual category scores per
user group.

RESY Dashboard ‘ |

KLAR Factsheet
Pongau

ClimaMap H

B more experienced user group

less experienced user group

KLAR Factsheet
Pinzgau

11 11.5 12 12.5 13 13.5 14

Index score

Figure 5: Fit-for-user group evaluation of the four selected CCRs. The index score combines both CCR characteristics and user
group preferences over all eight criteria categories. The CCRs are ranked after the evaluation scores of the less experienced
user group. Higher index scores mean higher agreement between the CCR characteristics and the user group preferences.

The index scores reflect how well the preferences of the user groups match the characteristics of the
CCRs received from applying the criteria catalogue. To interpret them correctly, it should be noted that
absolute scores (shown in Figure 3) are discounted, meaning that the ranking is not distorted by dif-
ferences in the scores from the criteria evaluation. Therefore, the score assumes equally sized shapes
of CCR characteristics and user preferences and shows their relative overlaps. Better scores only reflect
a better fit in communication facets, not whether they are understood correctly or used at all in the
participant’s work.



The most noticeable feature of the fit-for-user group evaluation are the higher index scores for the
less experienced user group. The differences between user groups are significantly larger than the
differences between CCRs, and the ranking of CCRs varies for the two user groups. This shows that the
overall score is more sensitive to the level of pre-existing experience with climate information than the
distinct characteristics of the CCRs. For example, the ranking of the two KLAR! Factsheets is reversed
in the two groups. Scores are more varied in the less experienced user group, suggesting that commu-
nication characteristics are less likely to influence the overall preference of the more experienced
group than for the less experienced one.

While the results should be interpreted with caution due to the low number of survey participants and
the methodology for calculating the fit-for-user group score, they allow some conclusions for the ma-
terials and user groups examined in WP4. First, the communicative characteristics of the CCRs seem to
be optimised for less experienced users. Users with higher experience may prefer other types of re-
sources for their professional needs, e.g. less focus on framing and visualisation and more flexibility to
work with raw data themselves. Second, the low sensitivity of the overall score to CCR characteristics
in the more experienced user group suggests that optimising those aspects is not as effective for them
than for the other group. Third, the shapes and total scores of the CCR characterisation capture their
respective features well, implying that the criteria catalogue and groups are suited for the task as a
standardised framework. Finally, knowing your user group and their preferences of these aspects is
key to designing effective CCRs. In this study, we took pre-existing experience as differentiating factor
for user groups due to the limited number of finalised surveys, but the occupational group or other
factors could work as well or better. Further research is needed to identify the best way to stratify user
groups for CCR evaluation, but this study confirms that experience with climate information might be
a good starting point. Targeted user groups and their preferences should be identified quite early in
the CCR development process, because they affect key design decisions.

The results of this WP suggest that CCRs always have their strengths and weaknesses. There is no way
of making it work for everyone, and no objective effectiveness of CCRs. Given limited resources for
CCR development, they can be improved in certain aspects but might degrade in others at the same
time. Therefore, it is essential to think and know about the targeted user groups. Basing the commu-
nication strategy on a fit-for-user group evaluation framework like the one presented could enhance
the usability and usefulness of CCRs for the selected groups.

Fit-for-user group evaluation can be an important puzzle piece in CCR development and communica-
tion strategies. The ready-to-use criteria catalogue backed by extensive literature developed in this
project helps standardise the characterisation and evaluation of CCRs, thereby addressing a research
gap often mentioned in the wider climate communication literature.



Synthesis

The synthesis provides a summary of the methods, results and key conclusions of WP4. The work in
WP4 was guided by four main research questions that were addressed through the literature review,
criteria development, survey and fit-for-user group evaluation.

The literature review confirmed that climate communication cannot be reduced to universal “best
practices.” Instead, effectiveness depends on context, framing, and target audiences. From nearly 200
publications, a wide set of communicative aspects were identified, spanning transparency of data and
methods, user orientation, accessibility, visualisation, and interactivity, among others. From that, we
developed a catalogue spanning 70 criteria as a standardised framework that covers the diversity of
features relevant to CCRs. A scoring scheme enables CCRs to be compared consistently.

Applying this catalogue to four case study CCRs showed that it can differentiate clearly between for-
mats. The more recent KLAR! factsheet scored higher than the older version, demonstrating improve-
ments in design and accessibility. ClimaMap performed well on communication goals but less on ac-
cessibility, while the RESY dashboard stood out as interactive but lacked in user orientation and com-
munication goals. These findings highlight that CCRs have distinctive communicative features and that
no single resource can meet all user needs equally.

The next step was testing a way of how user group preferences can be included in the evaluation of
CCRs. A demonstrator survey was conducted to capture user group preferences related to the catego-
ries of the criteria catalogue. Results showed that less experienced users emphasise accessibility, com-
municative clarity, and trust in providers, while more experienced users prioritise transparency in
methods and data, visualisation, and user orientation. Both groups highlighted climate impacts, adap-
tation, and risks as the most relevant communication goals. These findings suggest that prior experi-
ence with climate information is a relevant factor for designing user-group oriented CCRs.

By combining CCR characteristics with user group priorities, the fit-for-user group evaluation demon-
strated that the case study CCRs are better aligned with less experienced users, while more experi-
enced audiences may prefer raw data and transparent documentation. The analysis also highlighted
that CCRs inherently involve trade-offs: no single format can satisfy all needs equally. Therefore, early
identification of priority user groups and user group-specific design decisions and are essential for CCR
development and effective communication strategies. The criteria catalogue provides an easy-to-use,
robust, literature-based framework for planning those design choices.

In summary, WP4 contributes three major results: (i) a comprehensive criteria catalogue to character-
ise CCRs systematically, (ii) a practical demonstration of its use across different communication for-
mats, and (iii) an approach to integrate user group preferences into evaluation. Together, these results
offer a scientifically robust basis for improving usability and usefulness of CCRs in Klimaszenarien.AT.



Summary of key learnings

What learnings can we “harvest” for the development of CCRs in general and for the next generation
of Austrian Climate Scenarios in particular? This section summarises our suggestions for the most
relevant learning effects of WP4.

e Key learning 1: No Universal Best Practice in Climate Communication

The effectiveness of CCRs depends on many facets of communication like goals, fram-
ing, visualisation, accessibility, or transparency, each of which are of different im-
portance for different user groups. Instead of seeking one-size-fits-all solutions, com-
munication strategies must be aware of user needs and contexts.

e Key learning 2: There is the need for a standardised framework for CCR characterisation

The developed catalogue of 70 criteria, grouped into eight categories, provides a sys-
tematic way to describe and characterise CCRs. It offers a common scoring framework
for a diverse range of communication formats.

e Key learning 3: CCRs Involve Trade-offs

Different resources highlight different strengths—some excel in accessibility, others in
interactivity or goal definition. No CCR can meet all requirements equally; design
choices inevitably prioritise some aspects over others.

o Key Learning 4: Fit-for-User Group Evaluation is a Valuable Approach

By combining CCR characteristics with user group preferences, the evaluation frame-
work shows how well resources align for certain audiences. Given limited resources,
CCRs cannot be optimised for everyone. Identifying target groups early and aligning
design choices with their preferences can improve both usability and usefulness of cli-
mate communication efforts.
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Annex 1: Criteria catalogue for characterising CCRs

Category Criteria name Short name Description Example
AC English language LNGEN The resource is available in eng-
lish.
AC Easy language LNGEASY The language style is simple and
designed to aid understanding.
AC Easy navigation NAVEASY The resource is designed for easy | Principles like overview first, de-
navigation. tails later support easy navigation
of the resource (as a whole, not
for single graphics)
AC Screen format SCREENFORMAT The resource was designed to fit e.g. aspect ratios, resolution
different screens.
AC Open access OPENACCESS The resource is publicly available
and free of cost.
AC Long-term availa- LONGTERMAVAIL The availability of the resource is e.g. via funding
bility assured for the forseeable future.
AC Data compatibility | DATACOMPAT Does the resource use estab-
lished data formats and can be
accessed with common applica-
tions?
AC Data formats DATAFORMATS The resource is available in differ-
ent data formats.
AC Findability FINDABLE How is the difficulty to locate the
resource online perceived?
AC Consulting and CAPACITYBUILD Consulting and training on using
training the resource is offered.
AC Perceived speed SERVICESPEED How is the speed of service when | Website load times and down-
of service accessing the resource online load speeds are subjectively fast.
perceived?
AC User profiles USERPROFILES The resource allows users to cre- e.g. to save custom search and
ate profiles. processing queries
AC Searching and fil- SEARCHFILTER The resource includes a search or
tering filter function to support naviga-
tion.
AC Promoted via ex- NETWORKS The resource was communicated
isting networks and promoted via established,
pre-existing (thematic) networks.
AC Promoted via so- SOCIALMEDIA The resource was communicated
cial media and promoted via social media.
CG Communication COMMADDEDVAL The resource communicates its
goal: Added value added value for supporting deci-
for decision sup- sions, considering uncertainties.
port
CG Communication COMMSOLUTION The resource has a solution-ori- e.g. sustainable solutions, self-ef-
goal: Solution-ori- ented goal and framing. ficacy, climate justice
ented
CG Communication COMMADAPT The resource communicates
goal: Adaptation (measures for) adaptation to cli-
to climate change mate change.
CG Communication COMMMITIGATE The resource communicates
goal: Climate (measures for) mitigation of cli-
change mitigation mate change.
CG Communication COMMSYSTEMIC The resource communicates sys-
goal: Systemic temic connections and interac-
connections tions related to climate change.
CG Communication COMMIMPACTS The resource communicates im-
goal: Impacts of pacts of climate change.
climate change
CG Communication COMMCAUSE The resource communicates
goal: Causes of cli- causes of climate change.
mate change




CG

Communication
goal: Vulnerabil-
ity/sensitiv-
ity/adaptive ca-
pacity to climate
change

COMMVULNERA-
BLE

The resource communicates vul-
nerability/risk/sensitivity/adap-
tive capacity to climate change.

e.g. higher-aggregated indices in-
cluding socio-economic data

FD Sector orientation SECTORORIENT The resource connects climate

change with other topics and sec-
tors.

FD Adequacy of spa- FITRESSPACE The spatial scope/resolution of
tial resolution the resource is adequate for its

purpose.

FD Adequacy of tem- FITRESTIME The temporal scope/resolution of
poral resolution the resource is adequate for its

purpose.

FD Data quantity DATAQUANT The quantity of provided data is
adequate for the purpose of the
resource.

FD Absolute values VISABSVALUES Where appropriate, visualisations
show states or changes in abso-
lute terms.

FD Relative values VISRELVALUES Where appropriate, Visualisa-
tions show states or changes in
relative terms.

IN User-defined col- COLUSERDEF The resource lets users define
our schemes colours or class boundaries them-

selves.

IN User-defined fonts | FONTUSERDEF The resource allows user-defined
font styles.

IN Interactivity INTERACTIVE The resource is interactive and/or
allows user-defined visualisation
or processing.

D Explanations and MANUALS The resource includes explana- Manuals, definitions, guidelines,
manuals tions and manuals. use scenarios , interactive

tooltips

TD Metadata METADATA The resource includes metadata

of the source data.

TD Documentation of | METHODDOC The resource includes documen-
methods tations on the methods and cal-

culations used for data pro-
cessing.

D Uncertainties are UNCRTSPECIFY The resource provides infor-
specified mation on underlying uncertain-

ties.

D Sources of uncer- UNCRTSOURCES The resource breaks down differ-
tainties are speci- ent sources of underlying uncer-
fied tainties.

TD Data sources are DATASOURCES The resource names data
specified sources.

D Uncertainty lan- UNCRTLNG The uncertainty language of the e.g. IPCC
guage resource follows established

guidelines.

TD Qualitative uncer- UNCRTQUAL Uncertainties are indicated in
tainties qualitative terms.

D Quantitative un- UNCRTQUANT Uncertainties are indicated in
certainties quantitative terms.

TD Methods follow METHODRECOM- The methods and calculations
recommendations | MEND used to process the data follows

established recommendations or
guidelines.

TD Relation to histori- | OBSDATA The resource relates projected e.g. bias adjustment, future
cal or observa- changes to historical/observa- change vs. current state, natural
tional data tional data. variability

TR Perceived trust- PERCEIVEDTRUST The organisation that developed

worthiness and
competence of or-
ganisations

and/or published the resource is
perceived as competent and
trustworthy in the respective
field.




TR Funding disclosure | FUNDINGDISCLOSE | The institution that developed
the resource is disclosing the
funding sources and/or business
model for the resource.

TR Timely publication | TIMELY The publication of the resource
occured at the right time for its
purpose.

TR Updates UPDATES The resource is perceived to be
up-to-date. Updades are commu-
nicated to user group(s) e.g. via
website or newsletter.

uo Local language LNGLOCAL The resource is available in the
local language.

uo User integration USERINTPOINT At which stage of resource devel- | Users/stakeholders can be in-

point opment were users included in cluded at various points in the co-
the process? creation process.

uo Communication TAILOREDFORMAT The resource is available in differ-

format tailored to ent formats tailored to specific
user group(s) user group(s).

uo Level of difficulty TAILOREDLEVEL The resource is available for dif-

tailored to user ferent levels of expertise tailored
group(s) to specific user group(s).

uo Co-creation COCREATION The resource was co-developed
with stakeholders or (potential)
user groups, no matter at which
development stage they were in-
cluded.

uo Evaluation of re- EVALUATION The effectiveness of the resource | Means ex-post and ex-ante evalu-

source regarding ist stated goal(s) was ation
evaluated using defined criteria
of success.

uo Framing and nar- TAILOREDNARRAT The resource applies a framing

rative tailored to and/or narrative that is tailored
user group(s) to specific user group(s) and/or
communication goals.

uo Visualisations and | TAILOREDDESIGN The resource applies designs for

design tailored to visualisations that are tailored to
user group(s) specific user group(s) and/or
communication goals.

uo Colour schemes TAILOREDCOLS The colour schemes were se- e.g. the cultural annotation of dif-

tailored to user lected with specific user group(s) ferent colours
group(s) and/or cultural aspects in mind.

uo Language tailored TAILOREDLNG The resource uses language tai- e.g. scientists, practitioners, lay-

to user group(s) lored to different levels of exper- persons
tise of user group(s).

Vi Legibility LEGIBLE The font styles used in the re- e.g. size, contrast, font type
source are well legible.

Vi Balance of text BALANCE The resource is designed to bal-

and graphics ance out textual descriptons and
graphical elements.

Vi Colour schemes COLRECOMMEND The colour schemes used in the e.g. IPCC guidelines, ColorBrewer,

follow recommen- resource follow established rec- empirical studies
dations ommendations.

Vi Colour schemes COLVISIMPAIRED The colour schemes used in the e.g. types of colour blindness

for visually im- resource are designed for readers
paired persons with various visual impairments.

Vi Visualisation of UNCRTVISUAL The visualisations of uncertain-

uncertainties ties follow established design
principles, empirical studies or
guidelines.

Vi Clear design CLEARDESIGN The visualisations use desing e.g. reduced complexity, legibility,
principles that emphasize clear- easy havigation, overview before
ness and comprehensability. details pertaining to visualisa-

tions

Vi Hierarchical de- DESIGNHIRARCHY The visualisations follow princi- e.g. visually or textually highlight-

sign

ples of hierarchical design to bet-
ter guide viewers to the most im-
portant elements.

ing important parts




Vi Interconnected VISINTERCON The resource interconnects differ- | Data is not only presented with a
visualisations ent visualisation types to link single visualisation type, but dif-
and/or highlight different aspects | ferent visualsiation types are
of the data. used to show different aspects of
the data, e.g. brushing and link-
ing
Vi Varying design el- VARYINGDESIGN Quantitative data is visualised e.g. symbols, size, position, story-
ements with varying design elements. lines
Vi Visualisation type VISTYPE What type(s) of visualisations are
used in the resource?
Vi Labels and Text in VISLABELS The visualisations are labelled
Visualisations well to guide attention and sup-
port comprehension.
Vi Map design fol- MAPVISRECOM- Map visualisations used in the re-
lows recommen- MEND source follow established recom-
dations mendations for or empirical stud-
ies on map comprehension.
Vi Map projection MAPPROJRECOM- Map visualisations used in the re- | e.g. equivalent projections for
follows recom- MEND souce follow established large-scale maps

mendations

recomendations on map projec-
tions.




Annex 2: User group survey

Klimaszenarien.AT: Nutzer:innengruppen und
deren Bediirfnisse

Herzlichen Dank fur die Teilnahme an unserer Befragung zur Nutzbarkeit von Klimas-
zenarien. Der Fragebogen umfasst zwei Teile:

1. Zuordnung zu einer Nutzer:innengruppe
Welche Nutzer:innengruppe entspricht am ehesten |hrer (zukinftigen) beruflichen Ar-
beit mit Klimainformationen?

2. Bewertung von Facetten der Klimakommunikation
Wie wichtig sind lhnen verschiedene Aspekte der Klimakommunikation?

Die Beantwortung des Fragebogens dauert ca. 5-6 Minuten.
Mit Ihrer Teilnahme tragen Sie zur Entwicklung nutzbarer Klimainformationen bei. Bei

Fragen wenden Sie sich bitte an den Umfragenautor. In dieser Umfrage sind 11 Fra-
gen enthalten.

Zuordnung zu einer Nutzer:innengruppe
Bitte wahlen Sie eine passende Nutzer:innengruppe aus. *

Welcher der folgenden Gruppen fuhlen Sie sich in Ihrer beruflichen Tatig-
keit am ehesten zugehorig? *

Bitte wahlen Sie nur eine der folgenden Antworten aus:

e Offentliche Institution:

Bundesverwaltung

Landesverwaltung

Berater (z.B. AGES, FFG, Umweltbundesamt)
Umsetzer (z.B. WLV, Einsatzbehorde)

e Privatwirtschaft:
Consulting
Versicherung
Bau- und Immobilienwirtschaft )
Infrastrukturanbieter (z.B. Energieversorgung, Netzbetreiber, OBB)

e NGO:



Berater (z.B. Klimabundnis, Energieagentur)
Umsetzer (z.B. klimaaktiv, Global2000)

e Wissenschaft:

Klimadaten-Provider
Klimadaten-User

e Medien

'Ich fuhle mich keiner dieser Gruppen zugehorig: Bitte nennen Sie die Nutzer:innen-
gruppe, der Sie sich am ehesten zugehdrig flhlen.'

Wie schatzen Sie Ihre eigene Erfahrung bei der Nutzung von Klimainfor-
mationen ein? *

Bitte wahlen Sie eine der folgenden Antworten:
Bitte wahlen Sie nur eine der folgenden Antworten aus:

Sehr viel Erfahrung
Viel Erfahrung
MaRig viel Erfahrung
Geringe Erfahrung
Sonstiges

Wie schatzen Sie die Haufigkeit ein, mit der Sie Klimainformationen im be-
ruflichen Umfeld verwenden? *

Bitte wahlen Sie eine der folgenden Antworten:
Bitte wahlen Sie nur eine der folgenden Antworten aus:

Sehr haufig
Regelmalig
Selten

Fast nie



Bewertung von Facetten der Klimakommunikation

Im zweiten Schritt geht es um die Relevanz verschiedener Facet-
ten von Klimakommunikation fiir Ihre berufliche Tatigkeit. Diese
Facetten werden zundachst anhand von Beispielen ausfiihrlicher
beleuchtet.

Bitte machen Sie sich mit den Themen etwas vertraut, damit Sie
diese im nachsten Schritt bewerten kénnen.

Transparenz bei Daten und Methoden

Verfligbarkeit von Guidelines und Handblichern | Daten und Methoden
orientieren sich am Stand der Wissenschaft | Dokumentation der zugrun-
deliegenden Daten, Unsicherheiten und Methoden | Verfligbarkeit von
Metadaten (-standards)

Eighung der Daten fiir die Fragestellung

Daten sind in ihrer raumlichen, zeitlichen und sachlichen Detailebene fir
die jeweiligen Fragestellungen geeignet | Daten liegen in ausreichender
Menge fiur die jeweiligen Fragestellungen vor

Visualisierung

Grafische Darstellungen orientieren sich am Stand der Wissenschaft bzw.
an Empfehlungen | Balance von Text und Grafik | Lesbarkeit | Verknup-
fung unterschiedlicher Visualisierungstypen zum besseren Verstandnis
der Daten

Nutzer:innenorientierung

Einbindung von Nutzer:innen in die Entwicklung | Nutzer:innengerechtes
Narrativ | Nutzer:innengerechtes Format | Nutzer:innengerechtes Design




| Nutzer:innengerechte Sprache | Evaluierung der Nutzbarkeit/Effektivitat
der Klimakommunikation

Ziele und Framing der Kommunikation

Klimakommunikation verfolgt ein bewusstes Ziel | Klimakommunikation
nutzt bewusstes Framing

Einfache und barrierefreie Zuganglichkeit

Open Access | Auffindbarkeit | Durchsuchbarkeit | Geschwindigkeit von
Webseiten und Downloads | Langfristige Verfligbarkeit | Barrierefreie
Sprache und Navigation | Verfugbarkeit von Beratung

Interaktivitat

Interaktives Erforschen der Daten | Eigene Prozessierung | Eigene Wahl
von Designs, Farben, Schriftarten

Vertrauenswirdigkeit von Daten und Organisationen

Entwickelt und veroffentlicht von kompetenten Organiationen | Offenle-
gung von Finanzierung und Geschaftsmodellen | Zeitgerechte Publikation
und Updates

Bitte bewerten Sie nun die Relevanz der verschiedenen Facetten von Kili-
makommunikation. Denken Sie dabei an die Prioritaten in Ihrem Arbeits-
feld.

Vergeben Sie insgesamt 100 Punkte nach Belieben auf die verschiedenen
Kategorien.

Flr Kategorien mit keiner Relevanz tragen Sie bitte 0 ein, da sonst ein Ab-
schluss der Frage nicht mdglich ist.



Die Summe muss gleich 100 sein.

Jede Antwort muss zwischen 0 und 100 sein
Nur ganzzahlige Werte kdnnen in diese Felder eingegeben werden. Bitte geben Sie
Ihre Antwort(en) hier ein:

Transparenz bei Daten und Methoden
Eignung der Daten fur die Fragestellung
Visualisierung

Nutzerorientierung

Ziele und Framing der Kommunikation

Einfache und barrierefreie Zuganglichkeit

Interaktivitat

Vertrauenswurdigkeit

Welche Art der Visualisierung bevorzugen Sie fir die Darstellung von
Klimainformationen?

Denken Sie dabei an typische Anwendungsfalle in Threm beruflichen Tatig-
keitsfeld.

Bitte wahlen Sie bis zu 3 Arten von Visualisierungen.
* Wahlen Sie alle zutreffenden Optionen

Bitte wahlen Sie zwischen 1 und 3 Antworten aus. Bitte wahlen Sie alle zutreffenden
Antworten aus:

Bilder, Fotos

Karten

Abbildungen, Diagramme
Tabellen

Videos

Storymaps

Virtual Reality Erfahrungen
Interaktive Plattformen
Infografiken

Sonstiges:




Welches kommunikative Ziel von Klimainformationen ist in Ihrer berufli-
chen Tatigkeit besonders wichtig?

Bitte wahlen Sie bis zu 3 Kommunikationsziele. *

Wabhlen Sie alle zutreffenden Optionen

Bitte wahlen Sie zwischen 1 und 3 Antworten aus. Bitte wahlen Sie alle zutreffenden
Antworten aus:

Anpassung an den Klimawandel

Auswirkungen des Klimawandels

Ursachen des Klimawandels

Nachhaltige Entwicklung, Klimaschutz

Systemische Zusammenhange zwischen Ursachen, Folgen und Lésungsan-
satzen

Klimarisiko, Vulnerabilitat (kombiniert mit sozio6konomischen Daten)

e Sonstiges:

Vielen Dank fur lhre Teilnahme und den wertvollen
Input fur die Initiative Klimaszenarien.AT!




