Answer to the Editor

1)

Editor: The authors have shown they will consider each of the reviewers points in
the revision and in particular the flow, paragraph divisions, and sentences. | am
therefore happy to give the opportunity to revise.

Authors: We thank the Editor for this opportunity, for the time devoted to guide
the review and for his helpful recommendations.

Besides considering each of the Referees' points, we have followed the Editor's
advice to considerably improve the flow of the text, the paragraph divisions and
the clarity of the sentences.

2)

E: On numerous occasions, the authors say “additions” in their responses to the

reviewers. | am slightly worried that the paper will become more confusing if only
additions are made. As Reviewer 1 clearly stated, the paper needs considerable

editing since it is confusing to read at present.

A: We definitely agree with the Editor that too many additions to the manuscript
would worsen the readability of the text. Hence we haven't added a 'Methodology'
section and a 'Results and Discussions' section, as it was announced in our
answer to Reviewer 1. Nevertheless, we have followed her/his recommendations
to include further details on the methodology (in Sect. 5, named Sect. 6 in the first
version of the manuscript) and to remove bibliographic references and references
to the figures from the "Conclusions and perspectives".

Answer to Reviewer 1

A: We would like to thank Reviewer 1 for her/his careful review of our manuscript
and her/his valuable comments and suggestions. We have addressed all of them
and we believe that our manuscript is now much stronger. Here are our detailed
responses to the issues raised by the Reviewer:

1)

Reviewer 1: The paper asks some interesting questions, but fails to deliver. The
writing is confusing and the arguments don'’t flow very well. Good framing of
resilience and a fair amount of evidence from the literature.

A: We appreciate that the Reviewer expressed her/his interest in the research



questions addressed in this paper.
We clarified what we want to deliver with respect to the objective of our research.
As it is stated in the "Introduction" (pp.1-2):

"We propose to explore how urban resilience assessments can better take into
account the interactions between science outreach and other resilience drivers.
With this general scope, we examine:

(i) The variables that are available in the context of a flood resilience project and
that can be adopted as 'RCI' (Resilience Communication Indicators);

(ii) The strengths and weaknesses of different methods that can be employed to
monitor these indicators."

We have revised the "Conclusions and perspectives" (Sect. 6, p.16-17) so that the
results delivered by this study are clearly expressed as well as its limits:

"This study highlights that quantitative metrics are a promising tool for
communication assessment in the framework of resilience strategies. The
experiments carried out during the RainGain project have brought out valuable
RCI.

A preliminary study of Paris flood resilience strategies and the related
communication plans has allowed us to identify five recurring categories of
communication variables. Each category constitutes a helpful guidance to define
RCI. At this stage of the research, we are cautious in generalising the validity of the
RCI guiding criteria because they refer to the resilience communication strategies
adopted in a unique region to cope with a specific climate risk. Nevertheless, this
work paves the way to future developments. The same applies to the following
conclusions that are the result of a limited number of small-scale experiments." [...]

"The methods tested through these three experiments appear to be complementary
and endorse the following conclusions: assessment aimed to investigate the impact
of communication on resilience cannot rely on a unique technique and quantitative
analysis is paramount in this context. Indeed, data in numerical form facilitate the
study of interactions between the communication processes and other resilience
drivers, such as meteorological events. Investigating these interactions is a
necessary basis to integrate communication indicators in a wider urban resilience
assessment."

Besides bringing to the fore, in the "Introduction" and in the "Conclusions and
perspectives", what is the objective of the study and what is delivered, we have
strengthened the link between the theoretical and the empirical parts, especially
in the following sections:

l. In Sect. 3 we highlight that communication impact assessment is barely
considered in the literature on urban resilience metrics and this requires further
research on valuable communication indicators.

Il. In Sect.4 we outline five guiding criteria to define relevant 'RCI' (Resilience
Communication Indicators).



[ll. Section 5 specifies which RCI have been tested in the first two experiments
(the "media monitoring" in Sect. 5.1 and the "survey" in Sect. 5.2) and why these
indicators are useful to assess the impact of communication on urban resilience.

IV. Section 5 also clarifies that the "Interviews" experiment is not aimed at testing
RCI but it explores a method that can be used for preliminary research or result
validation.

2)

R1: The methodology used is not clear at all, it’s very vague. For example, there
is no information on the sample used. For example, p13: “For this first evaluation
a small sample was selected, since the main aim was to test a methodology that
can be applied to different case studies. In order to perform a comparative
experiment, a control group of respondents, who didn’t attend the exhibition, was
selected. ” What is the sample size? How were the respondents identified and
recruited? How many in the control group?

A: As highlighted by the Reviewer, some details on the methodology were not
specified or were only indicated in the figures and not in the main text. In the new
version of the manuscript, Section 5 includes the following information on the
methodology.

l. In Sect. 5.1 (pp.8-9) we describe how the data on news frequency and
audience size have been collected for the "media monitoring experiment". We
also specify the total number of news and the number of counted news per each
type of media (TV, radio, printed press, digital press):

" Among the communication values that have been monitored during the RainGain
project, the media coverage has reached remarkable results that have far
surpassed the target values. The data presented in this section have been
collected from different sources:

- Feedbacks from the Communication Department of Ecole des Ponts that
constantly monitors, through Europresse (europresse.com), if the media mention
"Ecole des Ponts".

- Search on Google News of press news that include the key—word "RainGain".

- Feedbacks from the researchers that were interviewed by the press on the
RainGain project.

- Data on the audience size of printed press have been collected on each
newspaper website.

From July 2011 to December 2015, we have counted a total number of 65 news on
the RainGain project, published by the French, Dutch and Belgian press. These
news include 29 articles on printed press, six TV reports, five radio reports, 25 Web
news and Web Tv reports."

II. In Sect. 5.2 (p.12) we specify the size of the sample and of the control group in



the "survey experiment", we also describe the identification and recruitment
processes:

"37 respondents have been recruited on a voluntary basis among the 513 workers
and 827 students of Ecole des Ponts. They have been invited through internal
mailing to complete an online survey form. [...]

The survey included questions on the professional background of the respondents.
These questions allowed to exclude six experts from the sample, in order to obtain
a relative homogeneity in terms of background knowledge. As a result, the final
sample consisted in 31 respondents. Other questions were aimed at identifying
through which source of information the respondents learnt about the project. On
the basis of these questions the sample has been divided in four subsets: 1) 13
visitors to the exhibition; 2) five visitors who also read the brochure distributed at
the exhibition; 3) six respondents who received only informal information (from
word of mouth); 4) 12 participants who never heard about the project. In order to
perform a comparative experiment, the first subset has been considered as the
experimental group with 13 respondents, while the third and fourth subsets have
been considered as the control group with 18 respondents."

[ll. Section 5.3, at pp. 16-17, includes information on the number of respondents
for the "Interviews experiment", and on the identification and recruitment
processes:

"While the video has been broadcast on Youtube and on the school screens, four
interviews have been held. The questions aimed to appraise what kind of
information the audience expected and how they interpreted the video contents.
The respondents have been selected from the list of students invited to the
conference and they have answered to the examiner on a voluntary basis. [...]

A similar assessment, based on three open—ended questions (Table 3), has been
undertaken in November 2015 to evaluate the impact of a workshop on RainGain
(held during the Provin Climate Forum). The respondents were all the participants
of the workshop: 20 pupils, aged eight years, who had been invited by the forum
organisers. We chose the snapshot interviews (Fogg Rogers et al., 2015) as an
investigation method because it is an alternative technique that is appropriate for a
young audience and the context of a forum."

3)

R1: Title - it would be good to clarify what exactly are the authors assessing. Is it
the impact of outreach strategies? Something else?

A: We understand the Reviewer's concern with the title. We have replaced it with
“Assessing the impact of outreach strategies in cities coping with climate risks”.

4)
R1: The authors need to tidy-up the introduction a bit and make better use of

paragraphs, for example. The text doesn’t flow as well as it could if good
punctuation, paragraphs, etc. was used.



A: We also understand her/his concern about the text of the "Introduction" and we
have revised the punctuation, paragraph divisions and those sentences that were
unclear.

5)

R1: Figure 1: this needs to be re-done. It's very hard to understand who much
each bar accounts for as there’s no scale. Also, you can’t read the Y in full, for
example “‘number of academic articles published based on” - based on what??

A: We agree with the Reviewer that Figure 1 needed to be improved. We have
replaced it with the following chart that includes the amounts concerning 2010-
2012 (that were missing in the previous version of the manuscript), as well as
complete and readable vertical axis titles.
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N° of multimedia tools produced (e.g. videos)
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N° of publications targeted to the general public

N° of academic articles published based on the findings of
the project or thanks to the project

N° of best practice manuals and/or guidelines published

N° of awareness raising campaigns launched

N° of activities focusing on involving local communities



Figure 1: Monitoring of the frequency of RainGain communication activities in 2013. During the execution of
the RainGain communication plan, the target values (to be attained by the end of the project) were periodically
compared with the attained values.

6)

R1: Overall, all figures are confusing and difficult to interpret. The quality of the
figures is not appropriate for publishing, they are more report-style.

A: In order to improve the readability of the other figures, we have added some
data labels, we have improved the axis titles, the legends and the captions.

7)

R1: References are included in the conclusions section, as well as refs to figures
- this is not appropriate for an academic journal.

A: We thank the Reviewer for recalling us that references shouldn’t be included in
the conclusions. We have removed any bibliographic reference or references to
the figures from the "Conclusions and perspectives".

8)

Technical corrections: Overall the paper would benefit from being reviewed by a
native English speaker

We agree with the Reviewer concerning the need to benefit from a copy-editing
service, which is a Copernicus standard service, since the authors aren't English
native speakers.

Answer to Reviewer 2

A: The authors would like to thank the Referee for reviewing the manuscript and
for providing the authors with her/his constructive remarks and
recommendations.

We have considered all issues raised in her/his critique and we believe that we
have improved our manuscript after addressing these valuable comments. Here
is a list of our responses to her/his comments and we hope that these changes
will satisfy her/his requirements:

1)

Reviewer 2: This manuscript set out to assess how science communication can
contribute to urban resilience, using empirical studies to demonstrate how



communication can increase scientific impact on resilience according to one or
more resilience assessment frameworks. This is promising goal, and a potentially
important contribution to the scholarship; enriching these frameworks with a more
carefully consideration for communication. But, excepting a short discussion in
the conclusion, unfortunately the manuscript fails to properly establish this link. It
looses its way, its significance, and the reader. In my opinion this paper could be
publishable subject to major revisions around its original purpose.

A: We appreciate the Reviewer’s acknowledgement for the “promising goal” of
our research. We agree that the link between resilient metrics and
communication impact needed to be made more explicit. We have therefore
strengthened this connection in all the Sections of the new version of the
manuscript:

l. In the "Introduction", at p. 2, we state that:

" We consider that [communication] impact is not sufficiently explored in the
literature on urban resilience indicators, despite the growing importance of science
outreach in urban resilience projects and strategies."

Il. In Section 2 we observe that the theoretical frame of social-ecological
resilience is particularly suited to appraising communication impact on urban
resilience. We also discuss that turning social-ecological resilience theory into
practice requires advances in public outreach and citizens' engagement. We go
into detail on this point (with extracts from the manuscript) at pp. 10-11 of this
document (answer 4 to Reviewer 2).

lll. In Sect. 3 we argue, with references to the literature, that communication
impact indicators are barely considered in the current resilience assessment
research and practices:

"According to Charriére et al. (2017), impact assessment of risk communication
campaigns isn’t a widespread practice yet. This trend can be also observed in the
literature on resilience indicators. This section presents three resilience
assessment frameworks that consider the impact of communication processes, a
feature that is not so common among the available indicators for cities coping with
weather extremes (for a review, see Vicari et al., 2015). [...]

Among the nine assessment frameworks reviewed by Vicari et al. (2015), only the
three methods presented in this section refer to communication effects.
Furthermore, the RA, DROP-BRIC and HFA methods offer a range of
communication indicators that aren’t enough sophisticated to evaluate science
outreach activities, especially in terms of quality."

IV. In Sect. 4 we outline five categories of communication variables. These
categories can serve as guiding criteria to define relevant 'RCI' (Resilience
Communication Indicators). We then specify which guiding criteria have been



used to identify the communication variables that are the object of the
experiments presented in Sect. 5.

"A hypothesis of relevant communication variables has been outlined by Vicari et
al. (2016). In this former study, quantitative variables are selected on the basis of
the communication objectives, target audiences and communication actions of 13
flood resilience strategies, implemented in Paris from 2003 to 2017. These
variables are conceived as tools that can be adopted by the decision makers to
evaluate if the communication goals have been achieved. Hence, these indicators
are tailored to each resilience strategy and context specificity and they rely on the
available communication data that can be collected for evaluation. Nevertheless,
these variables can be grouped into five recurring categories that are listed below.
The following categories can serve as guiding criteria to include relevant RCI in a
wider urban resilience assessment (such as those presented in Sect. 3). [...]

The next section presents three different kinds of experiments that have been
carried out in the framework of the RainGain project. Each experiment takes into
account some of the five guiding criteria listed above. More specifically, the first
experiment "Media coverage monitoring" explores the intensity of communication
(criterion i), it compares different time periods (criterion iv) and highlights the
correlations between communication and another resilience driver, ie. a
meteorological event (criterion v). The second experiment "Survey administered to
the visitors of an exhibition" explores the quality of communication (criterion ii) and
compares different sub-groups of audiences (criterion iv). The third experiment
"Interviews" concerns the quality of communication (criterion ii)."

V. In Section 5 we specify which RCI have been tested in the first two
experiments (the "media monitoring" in Sect. 5.1 and the "survey" in Sect. 5.2)
and why these indicators are useful to assess the impact of communication on
urban resilience. We also clarify that the "Interviews" experiment is not aimed at
testing RCI but it explores a method that can be used for preliminary research or
result validation. For further details on this point, see answer 9 to Reviewer 2 at
pp.13-14 of this document.

VI. In the "Conclusions and perspectives" we recall that there is a need for
valuable communication metrics to implement urban resilience. We also stress
out that, despite the limits of small-scale experiments, these have allowed to test
relevant RCI:

"The increasing awareness of the role that citizens can play as active actors of
urban resilience make essential the development of relevant communication
indicators. This study highlights that quantitative metrics are a promising tool for
communication assessment in the framework of resilience strategies. The
experiments carried out during the RainGain project have brought out valuable
RCI. [...]

The methods tested through these three experiments appear to be complementary
and endorse the following conclusions: assessment aimed to investigate the impact
of communication on resilience cannot rely on a unique technique and quantitative
analysis is paramount in this context. Indeed, data in numerical form facilitate the



study of interactions between the communication processes and other resilience
drivers, such as meteorological events. Investigating these interactions is a
necessary basis to integrate communication indicators in a wider urban resilience
assessment."

2)

R2: There are two words here that jar with science communication scholarship.
'Progress’ to resilience is sticky: when resilience is a moving target, progress is
too. ‘Objectively’ is similarly sticky. Given communication is often a two-way
communication, the communicator is actively embedded in the communication
act, and it is then difficult for them to objectively ‘step outside’ of this
communication. Suffice to assess, without emphasising the objectivity.

A: As recommended by the Reviewer, the word “objectively” and "progress" have
been removed from the Abstract as they can be seen as controversial. However,
we would like to recall our intent to move from a theoretical to a practical
approach to social-ecological resilience. As it is mentioned in the "Introduction",
Holling, Folke and others emphasise that renewal, development and adaptation
are essential characteristics of a resilient system. But this does not prevent to
assess resilience. Indeed, as specified in Sect. 2, once it is clear what is the
system and what is the disturbance we are interested in, it is possible to establish
resilience metrics and compare the corresponding variables in different systems
(e.g. different cities) or within the same system at two different moments.

Introduction, p.1: "The ‘social—ecological resilience’ approach outlined by Holling
(1973) departed from the mainstream interpretation of resilience by pointing at
renewal, re—organisation, innovation, development and adaptation as important
capacities of a resilient system (Gunderson and Holling, 2002; Berkes et al., 20083;
Adger, 2006, Folke et al., 2010). This approach presupposes the use of resilience
indicators as an empirical basis to translate the concept of social-ecological
resilience into practice."

Sect.2, p.3: " A first necessary step to design resilience metrics is to identify the
disturbance and the system we are interested in. Even though the interplay with
other scales and other shocks or stresses shouldn’t be ignored, answering the
question “resilience of what, to what?” (Carpenter et al., 2001) is an essential basis
to establish resilience indicators. The same relevant variables can be then
compared in different systems (e.g. different cities) or in the same system at
different moments."

3)
R2: The introduction...is not an introduction. It does not introduce the work that
will be done in the paper, including a clear statement of the research question or

aim. This material can be moved to the background Section 2.

A: As it was recommended by the Reviewer, we have specified in the



"Introduction" (p.2) what are the rationale, the research questions, and the
purpose of this research:

"We consider that [communication] impact is not sufficiently explored in the
literature on urban resilience indicators, despite the growing importance of science
outreach in urban resilience projects and strategies."

"We propose to explore how urban resilience assessments can better take into
account the interactions between science outreach and other resilience drivers.
With this general scope, we examine:

(i) the variables that are available in the context of a flood resilience project and
that can be adopted as 'RCI' (Resilience Communication Indicators);

(ii) the strengths and weaknesses of different methods that can be employed to
monitor these indicators."

As suggested by the Reviewer, most of the information included in the first
version of the "Introduction" has been condensed and moved to Sect. 2, at p. 2:

"According to the social-ecological resilience perspective, ‘resilience’ can be
defined as the "the capacity of a system to absorb disturbance and reorganize
while undergoing change so as to still retain essentially the same function,
structure, identity, and feedbacks" (Walker et al., 2004). ‘Transformability’ and
‘adaptability’ (Folke et al., 2010) are considered as essential characteristics of a
resilient system. This approach puts the accent on uncertainty, non-linear
dynamics, interplay between gradual change and rapid change (Walker and
Meyers, 2004). The trajectory followed by a system after a perturbation can’t be
described as reaching ‘stable states’ or ‘equilibriums’, but rather with the concepts
of ‘regimes’ or ‘attractors’ (Carpenter, 2003).

These dynamics involve interactions across different time and space scales
(Schertzer and Lovejoy, 2004; Tchiguirinskaia et al., 2014)"

4)

R2: Section 2: interesting, but there is no mention of science communication. The
focus is on resilience assessment metrics alone.

A: We have followed the recommendation of the Reviewer to improve Sect. 2 by
making more explicit the link with science communication. We state that the
theoretical framework of social-ecological resilience allows investigating the
interplay between communication processes and other social-ecological or
physical environmental factors in the city. We also explain that one of the
concrete consequences of resilience implementation is that citizens’ perceptions
and public outreach campaigns have considerably gained in importance.

"[The social-ecological resilience approach offers a] multi-dimensional perspective
[that] is particularly suited to studying the complexity of urban systems and the
influence of communication processes on resilience. Cities have multiple
components and functions, including the communication factors that can be
defined as part of the social dimension and that obviously have interdependencies

10



5)

R2: | missed some up-front reflections on all of the unquantifiable elements of
resilience. This kind of quantitative work seems, to me, to draw a very narrow

with the economic, physical and environmental dimensions. [...]

Putting the concept of social-ecological resilience into practice involves relevant
changes in policy and decision—making. Indeed, the social-ecological resilience
approach emphasizes the need to apply the principle of subsidiarity, i.e. to
decentralise risk management, to encourage citizen participation and share
responsibilities with them (Tanguy, 2015). In Sect. 4, we discuss some cases of
recent resilience strategies implemented in the Paris region that entail public
engagement activities. These examples illustrate how public outreach and citizens'
perceptions are gaining importance, as a consequence of the implementation of
the subsidiarity principle."

concept of resilience.

A: We understand the Referee's concern about the unquantifiable aspects of
resilience. Though, we have kept the focus on quantitative assessment, since it
facilitates an analysis of the interactions between the socio-economic factors,

such as communication, and the physical environmental factors. Qualitative
assessments give valuable insights on resilience, but for our research purposes
interviews or focus groups are more suited to preliminary studies or result
validation.

To ensure that this premise of our research is clearly stated we made the
following additions:

Introduction, p. 2: "These indicators are based on quantitative variables since
numerical data allow exploring the correlations between communication and other
resilience drivers."

Sect. 3, p. 5: " We should finally note that the RA approach employs quantitative
variables to study the correlations between social factors and ecological factors.
Moreover, the DROP-BRIC method shows that quantitative indicators facilitate the
comparison of different spatial scales. These observations are in line with the
conclusions of the review by Vicari et al. (2015) that have led us to focus on
quantitative communication variables, as those presented in the next section."

Sect. 5.2, p. 12: "However, rather than to obtaining results that could be
generalised to a wider population, our main objective was to test if quantitative
research can be employed to evaluate the quality of communication. Indeed, this
method and the research technique presented in the previous experiment have a
common characteristic: they provide numerical data that are adequate to integrate
communication assessment in a wider urban resilience assessment."

11



6)

R2: Section 3 is unnecessarily long and doesn’t contribute much to this papers
discussion. It is enough to note that there are many different frameworks
available, and which frameworks this manuscript focused to evaluate the impact
of science communication. It could be shortened and combined with Section 2.

A: We have followed the advice of the Reviewer to shorten Sect. 3 by half, by
making more explicit the link with science communication, and by strengthening
the connection with the empirical part. Indeed, instead of mentioning 9 resilience
assessment frameworks (as in the first version of the manuscript) we describe
only three of them that refer to communication processes. In our view, these
resilience metrics don't accurately investigate communication processes. Hence
in Sect. 4 we outline five guidelines to innovate these metrics.

7)

R2: Section 4 is interesting for this paper; to me it is the core. It should provide
more detail on the mechanisms between communication and resilience, to help
us better understand the assessment in terms of influence, rather than as bald
measurements that reveal no clear causal link between the communication and
resilience. | expected to see how communication assessment linked to the
metrics of one or more resilience assessment frameworks, but it was missing.

A: We understand the Reviewer concern with Section 4. In the new version of
Sect. 4, we stress out that communication is a key driver of resilience, and we
support this assertion with some examples of resilience strategies from the Paris
region. We also establish a link between communication assessment and the
resilience assessment methods presented in Sect. 3. Indeed, Sect. 4 outlines five
guiding criteria to define valuable RCI that can be included in wider resilience
assessments (such as those presented in Sect.3), and thus innovate them.

8)
R2: Some of the reflections from the conclusion could be moved up here.

A: We thank the Reviewer for this suggestion. We have removed the list of
characteristics of relevant communication indicators from the "Conclusions" (p.
19 of the first manuscript version). Indeed, this topic is thoroughly developed in
the new version of Sect. 4 that lists guiding criteria to define RCI.

We have also moved the references to "lterative Risk Mangement" (Keating et
al., 2014), the "Urban Weather Sensing Lab in Amsterdam" (Koole et al., 2015)
from the "Conclusions" to Sect.4. As it is stated under the third criteria
"Participatory communication" at p. 6, this kind of experience constitute a

12



potential source of data on participatory communication:

"Data on public engagement can be easily collected in the case of projects
involving the use of social media (Grandi and Neri, 2014; Topping and lllingworth,
2016) or mobile app for 'citizen science' (Keating et al., 2014; Koole et al., 2015)."

8)

R2: Section 5 does not add much. It should be linked to the manuscripts core
work, or removed.

A: We agree with the Reviewer concerning Section 5. This has been removed
since it's not relevant to answer the research questions.

9)

R2: Section 6 fails to make any link to resilience assessment metrics. It reads
independent to the rest of the paper, as an account of three different
communication assessment approaches for a resilience project. | could see how
this communication assessment contributed to resilience as framed in a
resilience assessment framework.

A: Thank you for your suggestions concerning Section 6 (hamed Sect. 5 in the
new version of the manuscript). As regards the need to strengthen the link with
the resilience assessments presented in Sect. 3, we believe that the list of
guiding criteria that have been included in Section 4 has also strengthened Sect.
5. Section 4 specifies that each experiment is based on one or two guiding
criteria (see answer 1/IV to Reviewer 2 at pp. 8 for the corresponding extract).
Section 5 indicates which communication variables are tested in the first two
experiments and why these are useful to evaluate the impact of communication
on urban resilience. It also specifies that the third experiment is not aimed at
implementing RCI but it tests a method that is valuable for preliminary research
and result validation.

Sect. 5.1, p.10: "The frequency of press news and the audience size are two RCI
that allow identifying the population that has received a specific message. This is a
necessary step to evaluate the communication effects on citizens' perceptions and
urban community resilience. The RCI employed in this experiment also allow to
observe how the resonance of a message evolves over time (Fig. 2 and 3) and to
identify possible correlations with other resilience drivers (e.g. a meteorological
event, as it shown in Fig. 1)."

Sect. 5.2, p.10: "The experiment presented in this section illustrates how RCI
based on a survey can capture the quality of communication and if the audience
has understood and accepted a message. Indeed, even if a communication activity
reaches a wide public, the communication impact on urban resilience will vary
according to the way the message is perceived. Survey questions, such as those

13



presented in this experiment, provide variables (e.g. frequency of correct
questions, frequency of high risk perception) that can be used as RCI to assess the
respondent comprehension and perception."

Sect. 5.3, pp. 14-15: "These research techniques don't provide quantitative
variables that used as RCI. Nevertheless, this is a helpful evaluation method to be
adopted for exploratory studies or to validate the results of a survey."

10)

R2: To the three methods, the quantitative work | understood, apart from Figure
3. Of course its limited in what it shows, but the authors admit that.

A: We thank the Reviewer for highlighting that Figure 3 is not easy to understand.
We have replaced it with the following chart where we have added titles to the
axis and we have improved the caption so that the comprehension is more
immediate:
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Figure 3: The ratio between the number of articles and the audience size of printed press. The differences
between the two curves are due to the fact that different newspapers have different impacts in term of audience
size, hence the impact of a news is variable according to the newspaper that publishes it.

11)

R2: The qualitative assessment is more problematic, as presented now. These
kinds of 'science comprehension tests’ have been around a long time in the
communication scholarship, but there was no reflection here on the multiple
problems with this approach.

14



A: As regards the survey, we have added a reference to budgetary and time
constraints related to this method. Furthermore, we state that surveys provide
only aggregated analysis and cannot give details on the respondent individual
perspective or on the cognitive processes that shape his perceptions.
Nevertheless, this method appears to be valuable in the context of this research
because it provides numerical data that facilitate the comparison between
communication processes and other resilience drivers:

Sect. 5.2, p. 12: "The sample has been expected to be small, since no monetary
incentive was provided for survey participation and there was no examiner who
could individually reach each potential respondent to solicit his answers. We were
also aware that surveys give limited insights on the cognitive processes that shape
individual and social perceptions. However, rather than to obtaining results that can
be generalised to a wider population, our main objective was to test if quantitative
research can be employed to evaluate the quality of communication. Indeed, this
method and the research technique presented in the previous experiment have a
common characteristic: they provide numerical data that are adequate to integrate
communication assessment in a wider urban resilience assessment."

12)

For me, the most interesting approach was the interviews, which provides the
space for target audiences to explain what they understood, how it could help
them or not, and yes, any contributions to resilience as defined in resilience
assessment frameworks. This seems, to me, to be the best method for linking
communication assessment to resilience assessment.

As it is stated at p. 18 in the "Conclusions and perspectives" (see the following
extract), this study shows that different research methods, presented in the
empirical part of the paper, are complementary. An assessment aimed at
appraising the impact of communication on resilience cannot rely on a unique
technique. Furthermore, quantitative methods are more suited to establishing
RCI, but qualitative research, such as interviews, can be employed for
preliminary studies and result validation.

" Qualitative assessment methods, such as interviews, allow to move beyond an
aggregated analysis and to zoom into an individual perspective. Nevertheless, for
the purposes of this research, qualitative research methods seem adequate for
preliminary studies or result validation of quantitative studies. For instance, the
interview outcomes could be used to develop the content of the questionnaire and
ensure that questions are formulated in an appropriate fashion.

The methods tested through these three experiments appear to be
complementary and endorse the following conclusions: assessment aimed to
investigate the impact of communication on resilience cannot rely on a unique
technique and quantitative analysis is paramount in this context."

15



10

15

20

25

Deleted: public

| rosa 31/8/18 19:16
;’J Deleted: —...nvironmental factors,...as wel .. [1] )
rosa2 3/9/18 01:06
I rosa 3/9/18 01:06
Deleted: tters
rosa2 3/9/18 01:06
Deleted: la
¥ rosa 15/8/18 21:12
Deleted: st...include communication proceT[2] )
rosa2 3/9/18 01
Deleted: how
rosa 15/8/18 21:23
,
P rosa2 3/9/18 01:06
// Deleted: from
interactions between communication processes and other urban resilience drivers. The paper begins by, presenting examples p
of methods to assess urban resilience to weather extremes. We show thatauthors communication impact,Js not accurately // /
g rosa2 3/9/18 01:06

/
/.~ | Deleted: present

in urban resilience projects. We yse five guiding criteria to define Resilience Communication Indicators' and present jhree f/ rosa 15/8/18 21:25

Assessing the impact of outreach strategies in cities coping with
climate risks

Rosa Vicari', Ioulia Tchiguirinskaial, Daniel Schertzer'
1Labc)ratory HM&Co, U. Paris Est / Ecole des Ponts ParisTech, Champs—sur-Marne, 77455, France

Correspondence to: Rosa Vicari (rosa.vicari@enpc.fr)

Abstract. The resilience of our cities to weather extremes relies both on physical environmental factors, and, on socio- | /

economic factors. The lajters, include communication processes among the members of an urban community. This paper ;

presents a study that aims at appraising how public outreach campaigns jnfluence urban resilience. According to this |

research, seizing the added value of science outreach efforts calls for an assessment method that takes into consideration the

taken into account through these methods, despite nowadays science outreach and public engagement are

communication assessment experiments based on these criteria. These experiments have been pndertaken fo assess | Deleted: s
A rosa2 3/9/18 01:06

communication activities addressed to non-gpecialist audiences and tailored for 4 flood resilience project in the Paris region.
Deleted:

Different guantitative and qualitative research methods have been tested through these experiments, with the goal of

\ rosa 15/8/18 21:07
apprehending their strengths and weaknesses in the framework of urban resilience strategies.,, \ .| Deleted: a range of ...hree communication(.. [5] )

rosa2 3/9/18 01:06

< \ Deleted: urban

1 Introduction \ rosa 15/8/18 21:09

v

Deleted: assessment ...uantitative and qual2[6] )

Cities are complex systems, with multiple functions and interacting components, where climate pressures contribute to their A 052 3/9/18 01:06
complexity (Ruth and Coelho, 2007). In this paper, we yefer to_the social-ecological resilience as a theoretical frame, since it ) ; Formatted

. . . . . . . rosa 17/7/18 14:12
allows apprehending the complex jnteractions among social, economic, physical and environmental components of urban Delated:

systems. The early engineering interpretation of resilience was concerned about the capacity of a stable system to absorb a N rosa 25/8/18 15:50
. | Moved (insertion) [5] a8

h rosa 25/8/18 15:50

| Deleted: adopt....efer to the social-ecologii[91 )
and adaptation as important capacities of a resilient system (Gunderson and Holling, 2002; Berkes et al., 2003; Adger, 2006, @ SEVERERTR

stress and to continue to maintain jts function, The ‘social-ecological resilience’ approach outlined by Holling (1973)

departed from the mainstream interpretation of resilience by pointing at renewal, re-organisation, innovation, development .

Folke et al., 2010). This approach presupposes the use of resilience indicators as an empirical basis to translate the concept \‘\é\ Deleted: .

) rosa 28/8/18 17:01

of social-ecological resilience into practice. Once different urban components and functions are identified as 'resilience
Deleted: Holling. 73) and supported b{ .. [10] )

drivers', specific variables are chosen to measure the impact of each of them on urban resilience,In this study, we propose to rosa2 3/9/18 01:06
| Deleted: ).

rosa 16/7/18 16:11
rosa 25/8/18 15:50

rosa 26/8/18 18:36
Deleted: In this paper we adoptwill thoro( 1 [12]




W

10

15

20

25

30

explore how urban resilience assessments can better take into account the interactions between science outreach and other

resilience drivers, With this general scope, we examine:

1) Jhe variables that are available in the context of a flood resilience project (RainGain),and that can be adopted

as 'RCI' (Resilience Communication Indicators);

(ii) JThe strengths and weaknesses of different methods that can be employed to monitor these indicators.
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essential characteristics of a resilient system. This approach puts the accent on uncertainty, non-linear dynamics, interplay

between gradual change and rapid change (Walker and Meyers, 2004). The trajectory followed by a system after a

perturbation can’t be described as reaching ‘stable states’ or ‘equilibriums’, but rather with the concepts of ‘regimes’ or

‘attractors’ (Carpenter, 2003).,

These dynamics involve interactions across different time and space scales (Schertzer and Lovejoy, 2004;
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suited to studying the complexity of urban systems and the influence of communication processes on resilience. Cities have
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and that obviously have interdependencies with the economic, physical and environmental dimensions.
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implementation of resilience. Putting the concept of social-ecological resilience into practice involves relevant changes in
policy and decision-making. Indeed, the social-ecological resilience approach emphasizes the need to apply the principle of
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(Tanguy, 2015). In Sect. 4, we discuss some cases of recent resilience strategies implemented in the Paris region that entail
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ublic engagement activities. These examples illustrate ublic outreach and citizens'

erceptions are

importance, as a consequence of the implementation of the subsidiarity principle.

Going beyond theory and implementing resilience require, resilience metrics: yelevant indexes allow decision
makers to compare the costs of resilience enhancement actions with the economic, environmental, social, and sanitary costs 3\

of non-action. Resilience metrics also help to set up clear objectives at the beginning of a project, to evaluate and improve |

management capacities, to increase transparency and stakeholders’ involvement during and after a project. According to |

Carpenter gt al. (2001), resilience metrics allow testing hypotheses on the dynamics of systems and enable cross—system,

Comparisons,

A first necessary step to design resilience metrics is to identify the disturbance and the system we are interested in.

Even though the interplay with other scales and other shocks or stresses shouldn’t be ignored, answering the question

“resilience of what, to what?” (Carpenter et al., 2001) is an essential basis to establish resilience indicators. The same

relevant variables can be then compared in different systems (e.g. different cities) or in the same system at different

moments. In this paper, the focus is on cities facing climate risks: in the next sections we present examples of resilience

assessment frameworks that are adequate to urban areas coping with gxtreme weather, (Sect. 3); we then discuss the role of

communication in flood resilience strategies implemented in the Paris region and we outline guidelines to define RCI for

cities facing climate risks (Sect. 4); we finally compare different communication assessment techniques that have been tested

in the framework of RainGain, a European research project on urban flood resilience (Sect. 5). ,

Jhe resilience assessment approaches presented in fhe next section are guite heterogeneous in terms of the concept

of resilience they refer to, the system and disturbances they consider, the selection of indicators and variables, the degree of

on-site implementation However none of these approaches sufficiently investigates the impact of communication processes

and, more specifically, of science outreach. ,

3 Communication indicators in the literature on resilience assessment techniques,

According to Charriére et al. (2017), impact assessment of risk communication campaigns isn’t a widespread practice yet.

This trend can be also observed in the literature on resilience indicators. This section presents three resilience assessment

frameworks that consider the impact of communication processes, a feature that is not so common among the available

indicators for cities coping with weather extremes (for a review, see Vicari et al., 2015).,

3.1 Resilience Alliance

‘Resilience Alliance’ (RA) (Resilience Alliance, 2010) is an international, multidisciplinary research prganisation

.

method, multiple spatial and temporal interacting scales ynost be considered. Furthermore, for each yariable, a threshold

| | Formatted: Not Highlight

rosa 26/8/18 21:33

Deleted: Since 2014 in the Paris region, public
Another relevant aspect specifically concerns urban
resilience to climate change: the social-ecological
resilience approach puts the focus on adaptation and

mitigation to climate change, rather than on the need
to reduce greenhouse gases emissions and
urbanization authorities have started to embrace the
principle of subsidiarity through the recent flood
resilience strategies. In this context,...ow ci.[22] )

rosa 28/8/18 17:22

rosa 26/8/18 21:37

Deleted: campaigns have considerably gained in
importance, as it is illustrated with .some examples
in Sect. 4.

rosa 17/7/18 13:49
Deleted: .

rosa2 3/9/18 01:06

Deleted:

rosa 17/7/18 17:14

Deleted:

\ 6
I

rosa 19/7/18 00:26

Deleted: extremely ...uite heterogeneous

g rosa 3/9/18 01:15

Deleted: technig Exampl..[27] )
rosa 27/8/18 11:38
Moved (insertion) [6]

rosa 27/8/18 11:42

Deleted: The resilience indicators presented in this
section are drawn from the report “Review of
alternative approaches to assess resilience to extreme

weather” (Vicari et al., 2015). Three assessment
frameworks have been selected from the review
since they refer to resilience drivers that are related
to communication processes.

rosa 18/7/18 18:36
Moved (insertion) [2]

rosa 3/9/18 01:15

Deleted: organisation...rganisz...tion that... [28] )




10

15

20

25

30

should be defined, Jf the threshold is crossed, the effects on other social and ecological variables most be identified,
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Communities) (Cutter et al. 2008; 2010) focus on resilience to natural hazards at community level and on the relationship

between resilience and vulnerability. The model is a conceptual basis to identify resilience indicators that can be used at

different spatial scales. It outlines a composite resilience index, with sub—indexes corresponding to different dimensions of

the urban system. These indexes are exclusively quantitative variables that are converted into a normalised scale.

Communication impact is taken into account, though in a rather limited manner: the percentage of population with a

telephone is used as an indicator of communication capacity. Hence, other important communication infrastructures — such

as mobile phones, Internet, TV and radio — as well as the communication processes are notgvaluated.

3.3 The Hyogo Framework for Action

The ‘Hyogo Framework for Action’ (HFA) is an assessment approach developed by the United Nations secretariat
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variables are conceived as tools that can be adopted by the decision makers to evaluate if the communication goals have been

achieved. Hence, these indicators areRCI should failored to gach resilience strategy and context specificity,and they rely on

the available communication data that can be collected for evaluation Nevertheless, these variables can be grouped into five

recurring categories that are listed below. The following categories can serve as guiding criteria to include relevant RCI jn a }
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wider urban resilience assessment (such as those presented in Sect. 3):,

i Intensity: number of tweets, retweets, followers, comments, attendees, website unique visitors, visit, duration

number of press news, readerships, etc. Each rate can be broken down by different sub—-groups of audience.

ii.  Ouality (Did it reach the adequate target audience? Was the message correctly received? Does the response match

with what was expected?): number of distributed messages that are consistent with the campaign key messages

percentage of target audience that had a good understanding of the messages, percentage of audience who gained

knowledge through the campaign, percentage of target audience that took action to contribute to the campaign goal,

achievement. Each rate can be broken down by different sub—;groups of audience.

iii.  JParticipatory communication: percentage of target audience who contributed to disseminate information,

percentage of citizen information that contributed to change risk management. Data on public engagement can be

easily collected in the case of projects involving the use of social media {Grandi and Neri, 2014 ; Topping and

Illingworth, 2016) or mobile app for 'citizen science' (Keating et al., 2014; Koole et al., 2015).

iv.  Comparison: between different time periods, locations and garget audiences.

v.  [Interplay with other resilience drivers: examples of correlations between communication and other urban system

components are a) policy makers that have been influenced by the media coverage of a flood (e.g. a debate on

insurance issues or alarm dysfunction); b) an information campaign that has contributed to decrease damages and

injuries; ¢) a new transport connection that has increased the attendance rate and variety of participants to a

conference. This criterion allows to establish the connection between RCI and other resilience indicators and to

integrate communication assessment in a wider resilience assessment framework.

JThe next section presents ghree different kinds of experiments that have been garried out in the framework of the RainGain

project. Each experiment takes into account some of the five guiding criteriaaspects listed above. More specifically, the first

experiment "Media coverage monitoring" explores the intensity of communication (criterion i), it compares different time

periods (criterion iv) and highlights the correlations between communication and another resilience driver, i.e. a

meteorological event (criterion v). The second experiment "Survey administered to the visitors of an exhibition" explores the

quality of communication (criterion ii) and compares different sub—-groups of audiences (criterion iv). The third experiment

"Interviews" concerns the quality of communication (criterion ii).
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5 The RainGain project: experiences in communication assessment for a wurban

resilience project -

v

The HM&Co (Hydrology Meteorology and Complexity) laboratory of Ecole des Ponts ParisTech has goordinated several

research projects aimed at enhancing, urban resilience to extreme weather, HM&Co research projects also involve developing
N

and strengthening a network of stakeholders through dissemination and public engagement activities. HM&Co has striven,in

this direction, by first peing jnvolved in the participatory workshops addressed to the stakeholders of the ERANET Crue

SUCAs and FP7 SMARTeST projects. After these, first gxperiences, HM&Co has coordinated a four-year, long

communication strategy in the framework of the, RainGain project. The main communication objective was “to disseminate

and make available the tools and methodologies developed in the project, so that its target groups are informed, educated,
involved and mobilized so that vulnerability to urban pluvial flooding is reduced and resilience is enhanced” (Interreg NWE
IVB RainGain, 2011).,

The frequency of communication activities and their impact, in terms of audience size, have been monitored since

\

the beginning of the communication plan. This has enabled HM&Co to adjust the communication activities during the

project implementation gvhen, problems gvere revealed. Indeed, precise target values have, been established jn the

communication strategy, During the execution of the plan, the target values have been periodically compared with the

" | Deleted: sPublic outreach impact can be

g rosa2 3/9/18 01:06

" | Deleted: The RainGain pro experiences

04

rosa 9/8/18 1

Deleted: and perspectives

N <22 3/9/18 01:06

\
N
\
\
\

| Deleted: in icati L1581

rosa 15/8/18 23:46
Deleted: .
rosa 1/9/18 16:53

" | Deleted: (HM&Co... laboratory of Ecoler[59]™

rosa2 3/9/18 01:06
Deleted: enhanc
rosa 15/8/18 23:57

Deleted: ¢...urban resilience to weather ..(...[60] )

rosa2 3/9/18 01:06

Deleted: .

rosa 3/9/18 01:25

Deleted: ...M&Co research projects also (... [61] )

rosa2 3/9/18 01:06

\ bl  Deleted: efforts

attained values in order to appraise if sufficient efforts and resources yvere devoted to specific activities (Fig. 1).

rosa 27/8/18 15:53
Deleted: . It was has...by first been ...ein{ .. [62] )

v

rosa2 3/9/18 01:06

Deleted: project.

{ll rosa 16/8/18 00:02

Deleted: The purpose of the workshops

rosa2 3/9/18 01:06

Deleted: this

rosa 2/9/18 18:53

Deleted: outreach

rosa2 3/9/18 01:06

‘.i Deleted: experience

rosa 27/8/18 15:55
H long communication st [64] )

rosa2 3/9/18 01

Deleted:

rosa 16/8/18 00:03

Deleted: was has been further detailed in

rosa 16/8/18 00:03

Deleted: were ...ave been monitored sinc( ... [66] )

rosa2 3/9/18 01:06

| rosa 16/8/18 00:04
Deleted: d...been established when ...n
rosa2 3/9/18 01:06

Deleted: .

rosa 3/9/18 01:26

Deleted: ...uring the execution of the plai...[68] )

rosa2 3/9/18 01:06

Deleted: An interesting output of the (1691 )

rosa2 3/9/18 01:06
(@)

o
[
o
(=3
o
o
o
g

|
|
|
|
|

h




N° of study visits / exchanges organised

N° of ive plaques di: Union"

N° of full partnership meetings
N° of regional/local events organised
N° of national events organised
N° of transnational events organised

N° of activities focusing on maintaining or increasing funding

N° of tr i ining/ ion courses

N° of i il ised at g level

N° of networks supported/promoted involving governmental actors

N° of networks supported/promoted involving non-public sector
organisations

N° of activities focusing on changing policy

N° of project documents translated

N° of visual identities produced

N° of multimedia tools produced (e.g. videos)

N° of press releases sent to regional/national/European press

N° of icati to

N° of publications targeted to the general public

N° of academic articles published based on the findings of the project
or thanks to the project

N° of best practice manuals and/or guidelines published
N° of awareness raising campaigns launched

N° of activities focusing on involving local

20% 40% 60% 80% 100%

H Attained in
2010-2012

B Attained in 2013

To be attained

Figure 1:, Monitoring of the frequency of the RainGain communication activities in 2013, During,the execution of the RainGain :" .

communication plan, the target values (to be attained by the end of the project) were periodically compared with the attained

values,

5.1 Media coverage monitoring,

Among the communication values that have been monitored during the RainGain project, the media coverage has reached

remarkable results that have far surpassed the target values. The data presented in this section have been collected from

different sources:

rosa 31/8/18 08:
Deleted:

rosa 1/9/18 16:59
Deleted: impact
rosa 1/9/18 16:59
Deleted: :

P rosa 1/9/18 16:59

Deleted: during
rosa2 3/9/18 01:06
Deleted: :

rosa 10/8/18 12:05
Deleted: D

AW rosa2 3/9/18 01:06

Deleted: uring

| rosa2 3/9/18 01:06
Deleted: value
rosa 16/8/18 00:18
Deleted: .

||




10

15

/

- Feedbacks from the Communication Department of Ecole des Ponts that constantly monitors, through Europresse<

(europresse.com), if the media mention "Ecole des Ponts".

- Search on Google News of press news that include the key-word "RainGain".

- Feedbacks from the researchers that were interviewed by the press on the RainGain project.

- Data on the audience size of printed press have been collected on each newspaper website.

From July 2011 to December 2015, we have counted a total number of 65 pews on the RainGain project, published by the /

news,and, Web Tv,reports.

Figure 2 shows thaty, during specific months the number of news has rapidly jncreased, Two kinds of events have |

occurred when the increase rate was high;

- The RainGain gommunication activities (@ press release in March 2013 and two conferences in October 2013 and \

May 2015). Theseare, social and endogenous causes of news rate increase, since they are the outcome, of the work, ' |

of the project feam;

- Flood events jn The Netherlands (October 2013) and in, France [October 2015) that are, environmental and

exogenous causes, The impact of a flood event, on media coverage is an example of correlation between an
|
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environmental factor and a social factor,,

70
Flood
60
n° of articles or
50 video reports on
Conference digital press
Flood and = n° of radio
40 reports

Conference

30 " n° of TV reports

20

= n° of articles on
printed press

10

o H H =3 EH H NN NN NN MmN NN S S S S ST S DD D NN
9 Y A A I A A A ATA A AAA A A AT IR ERRAEATIAEA AT
c = > 35 Q4 2 € = > 35 Q 2 c = > 35 Q9 2 ¢ k2 > 35 2 2 ¢ = > 35 a 2
a &8 8 3 o 0 ¢ & ®mn 2 0 0 8 &8 8 32 O 0 8 & ™m 3 0 0 8 &8 ®mn 32 ¥ O
= 2 s w2z = 2 s w zZz = 2 s w z = 2 s w2z = 2 s w 2z

rosa 30/8/18 20:49
Formatted

Formatted (@)

rosa 30/8/18 20:49
rosa2 3/9/18 01:06
Deleted: — concerning
rosa 30/8/18 20:49
rosa2 3/9/18 01:06
Deleted: -

30/8/18 20:49
Deleted: have been published on
rosa2 3/9/18 01:06
rosa 16/8/18 00:15
Deleted: ted on TV and radio. It can be ot [75] )

nted

{ rosa2 3/9/18 01:06

Deleted: two

I rosa 31/8/18 14:33
\

rosa2 3/9/18 01:06
Deleted: month
 r0sa 28/8/18 18:42

Deleted: Communicatios

9 6
| Deleted:rleases
| rosa 28/8/18 18:39
Deleted: s.... that
rosa2 3/9/18 01:06
Deleted: ) that
rosa 30/8/18 18:28
Deleted: can be considered as
rosa2 3/9/18 01:06
Deleted: as
rosa 1/9/18 17:11
Deleted: put
rosa2 3/9/18 01:06
Deleted: output

ommi ()

oD

rosa2 3/9/18 01:06

Deleted: Flood events

rosa 28/8/18 18:40
Deleted: North

rosa2 3/9/18 01:06

i
8

rosa 30/8/18 20:55
Formatted .83 )



Rosa Vicari


Rosa Vicari


Rosa Vicari


Rosa Vicari


Rosa Vicari
Flood

Rosa Vicari
Press
release

Rosa Vicari
Flood and Conference

Rosa Vicari
Conference


10

15

20

vy ¥ v

Figure 2,,Number of news (printed press, digital press, TV-and radio) concerning the RainGain project and published from July

2011 to November 2015. The number of news has rapidly raised during specific 1) di tion of a press release on the
project (March 2013)y 2) a flood event in The Netherlands, followed by a project conference in France (October 2013);

organisation of an international scientific conference related to the project (May—June 2015); 3) a flood event in South—Eastern
France (October 2015).

Data on the number of printed press news have been compared to the data on fhe newspaper audience size. As+

Figure 3 shows, the ratio between the number of articles and the audience size is variable. Indeed, Jndeed, different )

newspapers have different impacts in terms of audience size, hence the impact of a news is variable according to the
newspaper that publishes it. This is particularly true when we compare the impact of a local newspaper to the impact of a

national newspaper. The audience gsize is also variable jn the case of TV, radio and digital press. ,,
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Figure 3: The ratio between the number of articles and the audience size of printed pressy ,JThe differences between the two curves
are due to the fact that different newspapers have different impacts in term of audience size, hence the impact of a news is variable
according to the newspaper that publishes it.,

The frequency of press news and the audience size are two RCI that allows identifying the population that has

received a specific message. [This is a necessary step to evaluate the communication effects on citizens' perceptions and

urban community resilience. The RCI employed in this experiment also allow to observe how the resonance of a message

evolves over time (Fig. 2 and 3) and to identify possible correlations with other resilience drivers (e.g. a meteorological

event, as it shown in Fig. 1). Nevertheless, an aggregated analysis of press news doesn't give any insight on the quality of the

communication contents.
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5.2 Survey administered to the visitors of an exhibition

The experiment presented in this section illustrates how RCI based on a survey can capture the quality of communication

and if the audience has understood and accepted a message. Indeed, even if a communication activity reaches a wide public

the communication impact on urban resilience will vary according to the way the message is perceived. Survey questions,
such as those presented in this experiment, provide variables (e.g. frequency of correct questions, frequency of high risk
perception) that can be used as RCI to assess the respondent comprehension and perception.

JFollowing, an exhibition dedicated to the RainGain project [April 2014), a survey has been distributed to the

visitors. The questionnaire aimed at gxploring if the exhibition was understood and if it changed the visitors, perception of

RainGain {Persoz, 2014). 37 respondents have been recruited on a voluntary basis among the 513 workers and 827 students
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of Ecole des Ponts, They have been invited through internal mailing to complete an online survey form. The sample has been

expected to be small, since no monetary incentive was provided for survey participation and there was no examiner, who {} i\

could individually reach each potential respondent o solicit his answers. We were also aware that surveys give limited

insights on the cognitive processes that shape individual and social perceptions. However, rather than to obtaining results

that can be generalised to a wider population, pur main objective was to test jf quantitative research can be employed to

evaluate the quality of communication, Indeed, this method and the research technique presented in the previous experiment

have a common characteristic: they provide numerical data that are adequate to integrate communication assessment in a

wider urban resilience assessment.

The survey included questions pn the professional background of the respondents. These questions allowed to

exclude six experts from the sample, in order to obtain a relative homogeneity in terms of background knowledge. As a
result, the final sample consisted in 31 respondents. Other questions were aimed at identifying through which source of

information the respondents learnt about the project. On the basis, of these questions the sample has been divided in four

subsets: 1) 13 visitors to the exhibition; 2) five visitors who also read the brochure distributed at the exhibition; 3) six

respondents who received only informal information (from word of mouth); 4) 12 participants who never heard about the

project. In order to perform a comparative experiment, the first subset has been considered as the experimental group with 13
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the Fisher's Exact test toWe compare,the answers of the experimental group with those of the control group.
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JFigure 4: The answers to three of the survey questions pn,the RainGain exhibition held in April 2014.

v Figure 4(a) shows that the number of exhibition visitors who have ficked the correct option for the question “What

is the spatial scale of the weather data provided by the radar?” is 23% higher than in the control group. As it appears in Fig.

4(b), the wrong responses to the question “What are the advantages of X band weather radars compared to C band and S

band radars?” are 20 % less frequent among the exhibition visitors. According to the results presented in Fig. 4(c), the

number of visitors who have provided a wrong response to the question “Why is it important to measure precipitations at

small scale?” is 15% lower than in the control group. The discrepancy between the visitors’ results and the control group

results is between 15 % and 23 % and it provides an approximate indication of the impact of the exhibition in terms of

knowledge dissemination.
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Two assessments based on open—ended questions have been conducted during the RainGain project to evaluate the impact of
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