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Abstract. Storms often harm coastal communities, a situation expected to worsen
due to climate change and urban development. Effectively communicating with
diverse audiences is thus critical for adapting to and attenuating increased coastal
risks. This research focuses on risk communication by Coastal Geoscientists and
Engineers, aiming to assess their perspectives and practices. The method used
was an online questionnaire, with data collected in 2022-2023. The sample (n =
133) average age was 45, with slightly more men and mostly from Europe. About
95% of participants reported engaging in public communication, and most do
coastal risk communication. Direct interaction with audiences such as public talks
(74%) is preferred over indirect communication, and 79% had at least one annual
contact with a journalist. Participants believe decision-makers should be more
informed about risk location, frequency of occurrence, and how to engage citizens
with coastal risk. However, this does not align with their top communication
subject (coastal physical processes). Some significant differences were found in
how gender, professional roles, and scientific backgrounds influence perceptions
and priorities in coastal risk communication.

Keywords: Science Communication - Geoscience outreach - Coastal Risk -
Engagement with society

1 Introduction

Storms on coastal areas often damage urban shorelines, placing coastal communities
at immediate risk. In 2020, 2.15 billion people lived in the near-coastal zone and 898
million in the low-elevation coastal zone globally [1]. Consequently, significant areas,
infrastructures and people are at risk from coastal hazards including storm surges, inunda-
tions, waves, and coastal erosion. Furthermore, the coastal risk is likely to increase in the
future due to climate change and ongoing coastal development [1, 2]. Hence, scientific
and management organizations bear ethical obligations to provide useful information
about the risks people face when benefiting from being in coastal areas.
Communicating with diverse audiences is critical for adaptation to, and mitigation
of increasing coastal risks and developing plans for integrated coastal management [3].
Though studies have been addressing the complexity and putting forward best practices
in risk communication (e.g., [4]), there is still a lack of tailored science communication
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strategies efficient at engaging citizens in coastal risk and thus augmenting the success
of the coastal adaptation processes [5].

Communication of coastal risks, as with all other scientific areas, relies on the joint
efforts of several professional groups (including scientists, science communicators, jour-
nalists, policy-community mediators, and decision-makers). The current research is
focused on an informal scientific field - Coastal Geoscience and Engineering (CGE).
CGE, defined by [6], encompasses professionals working on coastal processes, integrat-
ing expertise across physics, geomorphology, engineering, and management. CGE has
many topics suitable for public engagement with science, such as the impact of storms,
tidal currents, coastal management, coastal evolution, sea-level rise, ecosystem services,
and climate change.

The main objectives of this research were to have an international depiction of science
communication done by CGE, identify their perspectives for communication, and assess
what they think and how they do risk communication.

2 Methods and Sample

The method to collect data was a self-administered online questionnaire with 25 closed
questions, taking an average of 10 min to complete. A comprehensive description of data
collection and analysis can be found in [7]. Experts’ names were extracted from three
major international conferences: Coastal Sediments 2019, Coastal Engineering 2020,
and Coastal Dynamics 2021. Data was collected between September 2022 and March
2023. Of the 975 contacts extracted from the proceedings, 133 responses were obtained
(14% response rate).

Most respondents were male (n = 71, 53.4%), with a mean age of 45.4 (SD = 11.2).
The sample average age was 45 and closely balanced between Natural Sciences (51%)
and Engineering. Main participants’ career status were researchers (n = 57, 42.9%),
Assistant/Associate Professors (n = 22, 16.5%) and Full Professors (n = 19, 14.3%).
Most participants were from the European continent (n =95, 71.4%), even though North
America and Oceania had over 10 replies in each case.

Experts’ perceptions and attitudes towards science communication, reported prac-
tices and opinions about coastal risk communication were assessed using descriptive
statistics. Mann-Whitney U tests were conducted to find potential differences according
to sociodemographic characteristics (gender, professional category, and scientific back-
ground). In the case of gender, the analyses exclusively focused on male and female
participants due to the limited representation (3.8%, n = 5) of other genders (e.g.,
non-binary).

3 Results and Discussion

3.1 Perspectives and Practices of Science Communication

Only 5% of respondents to the survey said they do not communicate with a lay audience.
In other studies, the percentage of researchers who do not communicate is higher, as
reported by [8] regarding geoscientists (24%); [9] regarding Portuguese geoscientists
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(11.5%); [10] concerning USA climate scientists (27%); and [11] on UK scientists (26%).
Most CGE participants (79%) consider science communication as part of their job.
Nevertheless, they identified barriers to these activities, the most frequent was the lack
of time due to other obligations (as recorded by [9, 11]). Direct interaction with audiences
is preferred (e.g., lectures, talks, 74%), over indirect ways of communication (media and
social media). The public sector (e.g., municipalities, 55%) and school students (43%)
were the main audiences. About 79% had at least one contact per year with a journalist,
a value comparable to results obtained by other studies [10, 12]. For most aspects of
science communication, differences in opinion according to gender, age, and professional
category were not significant. However, it was found that more women perceived the lack
of communication training as an obstacle, and had a greater tendency towards hands-on
activities. The interaction with journalists was significantly more frequent among men,
professors, and older individuals.

3.2 Risk Communication

The majority (82%) of participants engaged in coastal risk communication, focusing on
the type of coastal hazards (59%), such as severe storms and sea-level rise (Fig. 1).

Types of coastal hazards 79
Occurrence of coastal risks 48
Risks associated with being at the coast 47
Management of coastal risks
consequnces of cosstal ks 37

Location of hazard/risk zones

Uncertainty and predictability of risk
estimates

Individual behaviours to deal with
coastal risks

Methods to determine coastal risks
Other
Do not know/do not want to answer
0 20 4( 60 8(
Number answers

Fig. 1. Prevalence of participants’ responses regarding coastal risk topics for communication.
Note that multiple answers were allowed, therefore the sum is greater than 100%.

The least relevant topic was the methods to determine coastal risks (48%). Notably,
30% considered that individual behaviours in dealing with coastal risks are a less rele-
vant topic for communication (Fig. 1). Men and women generally share similar percep-
tions and attitudes toward coastal risk communication, however, women more frequently
signed the importance of communicating individual behaviours to deal with coastal risks.
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Professors were marginally more likely to prioritise the description of ‘Types of coastal
hazards’, as a primary topic for communication. On the other hand, researchers more
frequently identified the risks associated with being at the coast, as a primary focus, a
difference that reached statistical significance. Experts with an engineering background
showed a greater emphasis on technical aspects of coastal risks. For example, they more
frequently identified the ‘Occurrence of coastal risks’ as a main topic, with a marginally
significant difference. Furthermore, ‘Methods to determine coastal risks’ were prioritised
significantly more often by engineering experts. These findings suggest that scientific
background significantly influences experts’ priorities and attitudes toward coastal risk
communication.

Participants think decision-makers should be more informed about risk location, the
frequency of occurrence, and how to engage citizens with risk (Fig. 2). However, this
does not align with the participants’ top communication subject to decision-makers,
which were the physical processes of coastal risks.

Location/maps of risk zones

Frequency of occurrence of the several
coastal risks

How to engage citizens with coastal risks

Uncertainty of risk estimates

Relation between climate change and
coastal risks

Physical processes of coastal risks

How to access/use scientific data to assess
coastal risks

Methods to determine coastal risks
Individual behaviours to deal with risks
Do not know/do not want to answer
Other

60 50 40 30 20 10 0 10 20 30 40 50 60

Percentage

Need [l Communicate

Fig. 2. Topics of coastal risk that researchers think decision-makers should know more about
(left-hand side, green) and that researchers have communicated (right-hand side, violet).

The analysis of gender in experts’ perceptions revealed no statistically significant
differences. Notable differences emerged between researchers and professors in their
perceptions of decision-makers’ informational needs. Researchers prioritised ‘Loca-
tion/maps of risk zones’, while professors ‘Uncertainty of risk estimates’. Regard-
ing communicated topics with decision-makers, professors were more likely to have
addressed ‘Methods to determine coastal risks’ and the ‘Relation between climate change
and coastal risks’. These findings suggest that professors focus on methodological and
contextual aspects of coastal risks, while researchers highlight spatial and participatory
elements, reflecting a local approach. Experts from the natural sciences were more likely
to prioritise ‘Location/maps of risk zones’ as a critical need for decision-makers, though
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this difference was marginally significant. Conversely, engineers reported more frequent
communication about the ‘Uncertainty of risk estimates’. This significant discrepancy
indicates that engineering experts place greater emphasis on addressing uncertainties in
risk assessments, while natural sciences experts prioritise spatial information.

4 Conclusions

This study shows that 73% of the inquired researchers on coastal geoscience and engi-
neering have been active in science communication for at least 1/year. Even considering
that more productive researchers may communicate more [10] and that the sample is
biased towards the more productive researchers, it is reasonable to conclude that CGE
researchers are considerably active in science communication. Topics that are commu-
nicated, including risk assessment and impacts of climate change, are mainly tangible
issues rather than more abstract science concepts. The findings suggest that the scientists
involved in coastal risk are open and willing to communicate, and intend to engage with
society and help citizens make informed decisions.

Overall, some significant differences were found in how gender, professional roles,
and scientific backgrounds influence perceptions and priorities in coastal risk communi-
cation. Understanding these differences is essential for developing interdisciplinary and
effective coastal risk communication strategies.

The study may have limitations concerning the sample size and representativeness
of the community of coastal geoscientists and engineers. The number of participants
was lower than desired and it is possible that the sample is not representative of the
community.

The insights stress the importance of considering diverse perspectives in developing
tailored and effective communication strategies for coastal risk management. Since there
is little previous information about the public communication of coastal geoscientists
and engineers, further studies should be done, if possible with a higher number of
respondents, to enhance knowledge about this important and increasingly relevant area
of science communication.
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