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Abstract. The Intergovernmental Panel on Climate Change (IPCC) plays a pivotal role in delivering information
and knowledge on sea level rise (SLR), a global threat impacting coastlines worldwide. However, considerable
disparities still persist in Europe in understanding and applying sea level science, evaluating its repercussions,
and devising effective adaptation strategies. These are influenced by local factors such as diverse environments,
socioeconomic conditions, policy contexts, and diversity in stakeholder involvement, producing, in turn, varying
knowledge gaps and information needs across European sea basins. In this context, this chapter presents the find-
ings of a comprehensive scoping process carried out by the European Knowledge Hub on Sea Level Rise (KH
SLR) to define the outline of the first KH SLR Assessment Report. It consists of the analysis of stakeholder re-
sponses to an online survey and insights shared during four regional workshops, aiming to pinpoint critical gaps
in available information on SLR and its potential consequences in European sea basins. It considers viewpoints
from both scientific and policy perspectives, engaging stakeholders from academia and research and government
sectors. The analysis is divided into three categories: (i) SLR science and information, (ii) SLR impacts, and
(iii) SLR adaptation policies and decision-making. Regarding SLR science and information, many respondents
found that relevant gaps exist in regional SLR projections and uncertainties, particularly related to long-term
(from multidecadal to end of century) SLR induced by potential melting of large ice sheets. Interestingly, the
perspective on information gaps is different for scientists (emphasizing the need to increase regional projection
capabilities) and government users (stressing the availability of accurate projections for their regions). Regarding
impacts and hazards, shoreline erosion stands out as a dominant concern in all sea basins except the Arctic, while
emerging issues like saltwater intrusion and the role of SLR in compound risks associated with extreme water
levels and river flow were also given significant regional relevance. With regard to policy and decision-making,
existing adaptation plans are perceived as ineffective and lacking adaptability, with gaps related to underesti-
mated impacts and urban planning. Participants, especially end-users of sea level knowledge, emphasized the
relevance of improved information dissemination and communication to support informed decision-making.
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1 Introduction

Despite the global threat posed by sea level rise (SLR) to
coastlines worldwide and the crucial role played by the In-
tergovernmental Panel on Climate Change (IPCC) in pro-
viding assessments based on the existing literature (IPCC,
2021, 2022), there remains an uneven distribution in both the
knowledge and application of sea level science, the assess-
ment of its impacts, and the formulation of adaptation plans
(Magnan et al., 2023; McEvoy et al., 2021). This may be
associated with local factors such as the diversity of environ-
ments, socioeconomic conditions, policy contexts, and stake-
holders which cause local needs and knowledge gaps to vary
from one site to another. As decisions regarding the response
to SLR need to be made at a national, regional, or local scale,
it is necessary to assess knowledge gaps and needs at the
same scale. This is the ambition of the European Knowl-
edge Hub on Sea Level Rise (KH SLR) which was initiated
with the objective of providing easily accessible and practi-
cal knowledge on regional and local sea level changes and
their consequences. For each of the ocean and sea basins sur-
rounding Europe (Fig. 1; Table 1), characteristics on drivers
of sea level variability, coastal occupation, SLR impacts, and
approaches to SLR adaptation are recognized.

To achieve its long-term goals (see Chap. 2 in this report),
the initial implementation phase of the KH SLR centred on
a scoping process. This process consisted of four key com-
ponents that collectively contributed to identifying the pri-
mary issues pertinent in European seas. The approach fol-
lowed a bottom-up methodology, which integrated the view-
points and contributions of representative stakeholders from
European seas. As suggested by Fraussen et al. (2020), an
effective stakeholder consultation approach involves a hy-
brid array of tools, encompassing open surveys, workshops,
conferences, and closed consultations with specific interest
groups. This comprehensive approach enhances engagement
with a diverse range of stakeholders and ensures a rich inflow
of information.

The KH SLR scoping process adopted this hybrid ap-
proach through four key components: (i) an online survey,
designed to collect insights and perceptions on SLR in Euro-
pean sea basins from a diverse range of stakeholders; (ii) four
dedicated workshops on SLR, tailored to each basin, which
provided focused discussions and knowledge exchange, en-
abling a deeper understanding of regional challenges; (iii) a
pan-European conference on SLR, serving as a platform for
experts and stakeholders from across Europe to share their
expertise, experiences, and perspectives on SLR; and (iv) a
closed consultation with member-country representatives in-
volved in the Joint Programming Initiatives (JPI), JPI Cli-
mate and JPI Oceans.

The Sea Level Conference 2022, promoted by the KH
SLR, focused on evaluating and exchanging scientific knowl-

edge and policy development regarding SLR in European
coastal regions. Rooted in findings from the survey and
scoping workshops, it featured insights from experts from
the Knowledge Hub, as well as invited experts and policy-
makers from each basin, through a combination of keynote
speeches, panels, and posters. The outcomes aimed to pro-
vide accessible and updated knowledge tailored to users
across European basins, addressing the needs of policy-
makers, coastal planners, and stakeholders.

This work provides a comprehensive summary of the scop-
ing process undertaken in the survey and sea-basin-specific
workshops and presents the key findings from each. The pri-
mary objective of this process is to identify critical gaps in
available information on regional SLR and its potential im-
pacts in European sea basins and to discern the knowledge re-
quirements and areas necessitating further research for both
experts and stakeholders. These findings form the basis for
this assessment report and are expected to inform future re-
search endeavours and policy decisions.

2 Methods

2.1 Survey design and data collection

The KH SLR conducted an online survey targeting stake-
holders involved in coastal planning and research, es-
pecially those whose work is related to or influenced
by SLR. The online questionnaire was hosted on the
EU Survey platform (https://ec.europa.eu/eusurvey/runner/
KH-SLRsurvey2022, last access: 19 July 2024). Invitations
to participate were distributed through various channels, in-
cluding the JPI Climate and JPI Oceans websites and social
media channels, direct outreach to individuals within govern-
ment offices, and distribution via mailing lists. Invited partic-
ipants were also encouraged to share the survey with others
who fell within the target audience. The first round of invita-
tions was dispatched in January 2022, followed by multiple
reminders in the first half of 2022. The data presented here
reflect responses received until July 2022 in anticipation of
the Sea Level Rise Conference 2022 held by the KH SLR in
October 2022 in Venice, Italy.

In total, we received responses from 200 participants
across 23 European countries (94 % of the participants) and 8
non-European countries (6 % of participants) who provided
information and perceptions about the covered sea basins
according to the distribution shown in Fig. 2. The partici-
pants were broadly categorised in two professional groups
(Fig. 2): (i) government, encompassing individuals working
within regional or central government agencies and interna-
tional organizations (about 35 % of the total); and (ii) re-
search, including those affiliated with universities, research
institutes, private companies, and non-governmental organi-
zations (NGOs) (about 65 % of the total).
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Table 1. Basic indicators for European sea basins (data sources and methodology are shown in the Supplement) (LECZ is the low-elevation
coastal zone between 0 and +10 m a.m.s.l.; GIA is the glacial isostatic adjustment). Rates of SLR per European regional sea for 1950–2014
are based on Dangendorf et al. (2019). Coastal archetypes are as defined in Haasnoot et al. (2019). Methods to derive extension of archetypes
and population are shown in the Supplement.

Basin name and countries∗ Mean SLR 1950–
2014 (mm yr−1)

Coastal archetypes (%) Population in
LECZ (2020)

North Sea (Denmark, UK, Germany,
Norway, the Netherlands, Belgium)

1.5± 0.1 Urban: 6.44 %
Rural: 62.62 %
Urban delta: 0.49 %
Rural delta: 2.73 %
Urban estuary: 0.72 %
Rural estuary: 23.91 %
Urban delta/estuary: 0.41 %
Rural delta/estuary: 1.82 %
Cliff: 0.87 %

24.88 million
people

Arctic seas (Norway, Iceland) 1.5± 0.1
1.4± 0.1
(GIA corrected)

Urban: 4.29 %
Rural: 84.39 %
Urban estuary: 0.44 %
Rural estuary: 5.90 %
Cliff: 4.97 %

9.02 million
people

Atlantic coast (France, Spain,
Ireland, UK, Portugal)

1.2± 0.1

Baltic Sea (Sweden, Denmark,
Finland, Latvia, Estonia, Lithuania,
Poland, Germany)

−1.1± 0.4
1.8± 0.4
(GIA corrected)

Urban: 6.26 %
Rural: 77.09 %
Urban delta: 0.11 %
Rural delta: 0.66 %
Urban estuary: 1.03 %
Rural estuary: 14.19 %
Urban delta/estuary: 0.01 %
Rural delta/estuary: 0.46 %
Cliff: 0.18 %

6.90 million
people

Mediterranean Sea (Spain, France,
Italy, Croatia, Montenegro, Albania,
Greece, Malta, Türkiye)

1.2± 0.1 Urban: 6.55 %
Rural: 73.95 %
Urban delta: 0.07 %
Rural delta: 1.00 %
Urban estuary: 0.38 %
Rural estuary: 17.31 %
Urban delta/estuary: 0.05 %
Rural delta/estuary: 0.60 %
Cliff: 0.54 %

12.38 million
people

Black Sea (Romania, Bulgaria,
Türkiye)

1.2± 0.1 Urban: 7.45 %
Rural: 78.57 %
Urban delta: 0.03 %
Rural delta: 2.11 %
Urban estuary: 0.90 %
Rural estuary: 1.55 %
Urban delta/estuary: 0.02 %
Rural delta/estuary: 9.34 %
Cliff: 0.05 %

1.31 million
people

∗ The extension of the coastal zone along the European sea basins used to measure archetypes and population in LECZ is shown in Fig. S2 in
the Supplement.
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Figure 1. KH categorization of sea and ocean basins across Europe into regional seas, which serves to organize the consultation process.

Figure 2. (a) Breakdown of respondents by sea basin (solid black bars show the percent of government respondents; cross-hatched bar
shows the percent of percent research respondents). “Other” refers to areas of interest other than the European sea basins, such as the global
ocean or the Pacific (only 10 respondents declared an area of interest outside the European sea basins). (b) Distribution of respondents by
organization type. The numbers above each bar indicate the total number of respondents for each category (sea basin and organization type).
Note that respondents can be representative of more than one basin and may belong to two different institutions.

The survey questionnaire commenced with a concise in-
troduction, outlining its purpose. It was structured in four
sections. The first section sought information about the re-
spondents, including the type of institution/organization they
were affiliated with and the specific sea basin that best
aligned with their work. For both questions, participants had

the option to select multiple responses when applicable. The
second section consisted of five closed-ended questions and
one open-ended question with the aim of assessing the need
for, availability of, requirements for, and usage of SLR infor-
mation. The third section featured three closed-ended ques-
tions, serving the purpose of identifying the most relevant
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impacts associated with SLR. It also assessed the availabil-
ity and importance of impact assessments. The final section
included three closed-ended questions and two open-ended
questions focused on policy decisions and adaptation strate-
gies related to SLR. The survey concluded with a general
question about the perceived usefulness of SLR information
in IPCC Assessment Reports. A comprehensive list of all sur-
vey questions can be found in the Supplement.

To assess the closed-ended questions related to specific
topical statements, a Likert-type scale with five response cat-
egories was employed, spanning from “strongly disagree (1)”
to “strongly agree (5).” Likewise, a similar scale was uti-
lized to gauge the perceived significance of the impact as-
sessment, offering choices from “not important (1)” to “very
important (5).” Similarly, when evaluating the effective-
ness of adaptation strategies, the scale ranged from “non-
existent (1)” to “very effective (5).”

To determine the overall relevance of multiple answers, a
total score was calculated that considered responses from all
surveyed sea basins. This score was computed by summing
the percentages of respondents who selected each answer
across all basins. The resulting score ranges from 0, which
signifies that no respondents selected the answer across any
sea basin, to 600, indicating unanimous selection of the an-
swer across all six sea basins, with each basin contributing a
maximum of 100 to the total score.

Regarding open-ended questions, we categorised the re-
sponses by keywords that encapsulated their content. These
keywords were then visualized using a word cloud chart to
highlight the most pertinent topics while estimating the per-
centage of times they were identified by participants.

2.2 Scoping workshops

The scoping workshops conducted in 2022 played a pivotal
role in the process of identifying the requirements of policy-
makers, coastal planners, and stakeholders at large. The in-
sights gathered from these workshops were instrumental in
shaping and collaboratively designing the key themes related
to SLR drivers, impacts, and policy options for each of Eu-
rope’s major sea basins to be addressed in the Assessment
Report.

Four scoping workshops were run online between March
and May 2022. Each workshop had a specific focus on one or
two European sea basins and was organized by one or more
partner institutes within the respective region, with support
from the Secretariat to the KH SLR (Table 2).

The agenda of the workshops mirrored the structure of the
survey, although each specific workshop adapted it slightly.
This approach ensured that results would be comparable and
allowed for a cohesive discussion of the three main sections:
(i) SLR physical science and data, (ii) SLR hazards and im-
pacts, and (iii) SLR adaptation policies and decision-making.
The agenda was further divided into distinct segments, in-
cluding keynote speeches, stakeholder contributions, and ex-

pert presentations from the scientific community. In addition
to these, interactive breakout sessions were incorporated and
moderated by the workshop conveners. These interactive ses-
sions were facilitated using the remote collaboration tool,
Mural. The detailed agendas of the scoping workshops can
be seen in the Supplement.

Each online workshop spanned 2 d, totalling 8 h of engage-
ment, and attracted a diverse range of participants, with atten-
dance ranging from 42 to 70 registered individuals (Table 2).
Participants ranged from stakeholders from each European
sea basin who participated in the survey to others who re-
sponded to either personalized or public invitations. Upon
approval of their registration, participants received compre-
hensive materials, including the agenda, meeting link, de-
tailed instructions, and expectations from their active in-
volvement in the workshop.

3 Results

3.1 Survey

3.1.1 Sea level rise information

When asked about the availability of essential information
and data on SLR required for their work, approximately
32 % of the respondents expressed that a substantial portion
of this information is missing. This observation holds true
across different respondent profiles (government 33 %; re-
search 32 %) (see Table S1 in the Supplement). The high-
est percentage reporting a lack of information was identified
in the Arctic (43 %) and Mediterranean (40 %) sea basins.
Notably, there was a significant difference between science
(34 %) and government (57 %) respondents in these regions,
emphasizing the disparity in access to information. In con-
trast, the lowest percentages of respondents indicating infor-
mation deficits were associated with the Baltic Sea (25 %)
and North Sea (26 %) basins (Fig. 3).

Among the various types of available information, global
sea level projections received the highest accessibility and
utilization scores (total score of 455 out of 600). Regional sea
level projections followed closely (total score of 367 out of
600), as depicted in Fig. 3. Importantly, there were no signifi-
cant disparities observed across different sea basins, with the
differences remaining under 15 %. However, it is worth not-
ing that the Black Sea and Arctic basins exhibited the largest
deviations from the prevailing trend regarding information
accessibility (global and regional projections as information
types). Nevertheless, these findings show the disparity in the
use of SLR information among stakeholders across different
sea basins. Hirschfeld et al. (2023) previously pointed to this
inconsistency in the use of SLR information by coastal plan-
ners in their adaptation efforts.

All respondents unanimously concurred on the necessity
for periodic updates to SLR projections and the importance
of comprehending the associated uncertainties in these pro-
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Table 2. List of scoping workshops.

Region Organizers Dates Attendees

North Sea and
Arctic Ocean

Deltares, NL, and Nansen Environmental and Remote
Sensing Center, NO

21–22 March 2022 65

Eastern Atlantic French Research Institute for Exploitation of the Sea, FR 28–29 April 2022 42

Mediterranean
and Black seas

Universitat Politècnica de Catalunya, BarcelonaTech, ES;
University of Bologna, IT, and Euro-Mediterranean Cen-
tre on Climate Change, IT.

5–6 May 2022 70

Baltic Sea Leibniz Institute for Baltic Sea Research Warnemünde,
DE; Federal Maritime and Hydrographic Agency of Ger-
many, DE, and Tallinn University of Technology, EE.

9–10 May 2022 70

Figure 3. (a) Average rating on the Likert-scale to the statement “For my work, crucial information and data on SLR are missing and/or not
accessible” (o is for government; + is for scientists; the grey bar shows the total). (b) Percentage of respondents who reported having access
to specific types of SLR data/information (the original question was “What type of SLR data and/or information do you have access to?”).
(c) Percentage of respondents who reported the use of the mentioned type of SLR data/information (the original question was “What type of
SLR data and/or information do you use?”).

jections (see Table S1). Over the years, SLR projections and
their uncertainty have undergone notable evolution, as evi-
denced by Garner et al. (2018) and Bamber et al. (2022),
among others, emphasizing the need for regular updates.

Figure 4 shows the word clouds generated from responses
to an open-ended question seeking to identify the most rele-
vant knowledge gaps in SLR among respondents from both
science and government. The percentage of responses iden-
tifying each keyword-related issue per respondent category

is shown in Table 3. The identified gaps are notable in three
topics: regional and local SLR projections, the overall level
of uncertainty associated with these projections, and, most
significantly, the uncertainty related to contributions from
ice sheet melting. Both government and scientist respon-
dents identified the same gaps, although with slight varia-
tions in their perspectives and relative importance (Table 3).
For instance, government respondents emphasized the need
for precise regional projections, viewing them as the ultimate
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Figure 4. Word cloud representation of responses to the open-ended question “From the perspective of your work, what are the largest
knowledge gaps in SLR?” from scientist (a) and government (b) respondents (generated using the WordArt Generator at http://wordart.com,
last access: 3 November 2023) (see Table 3 for their quantitative representativity).

Table 3. List of keywords and percentages of responses within the type of respondents who identify a keyword-related issue to the open-
ended question “From the perspective of your work, what are the largest knowledge gaps in SLR?” (only issues with a response rate larger
than 5 % are shown). Examples of different responses associated with the same keyword indicate a different view/interest in the issue.

Respondents’ profile Scientists Government

Keywords and percent of re-
sponses identifying a keyword-
related issue over the total of re-
sponses

Regional projections: 19 %
Local projections: 13 %
Ice sheet contribution: 11 %
Extreme sea levels: 10 %
Uncertainty: 10 %
Impacts: 7 %
Ground motion: 6 %

Regional projections: 29 %
Uncertainty: 18 %
SLR acceleration: 11 %
Extreme sea levels: 9 %
Ice sheet contribution: 9 %
Impacts: 9 %
Longer-term projections: 5 %

Example of different views on
the same topic (regional projec-
tions)

Determining relative importance of dif-
ferent regional contributions (land sub-
sidence, isostatic adjustment, glacier
melting, and sediment compaction).

Regional mean sea level projections for
the inner German Bight for different
IPCC scenarios.

Example of different views on
the same topic (uncertainty)

Refining uncertainty in future sea level
projections associated with deep ocean
contribution, Arctic contribution, and
ice sheet mass change.

The largest gap is not the question of
understanding how uncertain any given
SLR scenario is but rather dealing with
the fact that all SLR scenarios are un-
certain.

product. From their perspective, these projections play a cru-
cial role in fulfilling their responsibilities, and in relation to
this, uncertainty emerges as the second most identified is-
sue; in this case, these stakeholders are concerned about how
to address it. On the other hand, scientists prioritize a more
comprehensive understanding of the various factors influenc-
ing regional projections, considering these insights as the fi-
nal goal to be achieved. Uncertainty is frequently mentioned,
especially with regard to the factors contributing to it. In
addition to these commonly recognized gaps, scientists ex-
pressed heightened concern regarding other common issues.
These include improving local SLR projections, which re-
quires a more accurate understanding of ground level move-
ments. Surprisingly, government respondents appear to be
less concerned about this matter. Furthermore, both types
of respondents acknowledge the necessity of comprehend-
ing the impact of SLR on extreme water levels, as well as

its influence on compound/cascading events and multihazard
risks, although the latter is given lower priority.

3.1.2 Impacts

The experts assessed the most relevant impacts of SLR for
each of the sea basins by selecting from a list of the most
common impacts along the European coast (Fig. 5). Among
these impacts, coastal/beach erosion emerged as the most
critical concern, with a total score of 537 out of 600, pre-
vailing in all basins except the Arctic Sea. The prominence
of this issue can be attributed to the essential role played by
beaches not only in supporting coastal tourism and the re-
gional economy but also in providing a natural defence for
inland areas. Furthermore, this is a widely recognized SLR-
induced impact (e.g. Nicholls and Cazenave, 2010), the im-
portance of which has been documented along the European
coastline (e.g. Vousdoukas et al., 2020a). The reduced signif-
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icance of this impact in the Arctic seas can be attributed to
the fact that this region has the lowest percentage of sandy
shoreline (e.g. Luijendijk et al., 2018) and the largest repre-
sentation of cliffs among the analysed sea basins (Table 1).

The second most pertinent impact identified was the in-
fluence of SLR in increasing storm impacts, a concern uni-
formly acknowledged across all sea basins (total score of
480 out of 600). This impact is well-documented and widely
acknowledged, involving the projected rise in extreme wa-
ter levels due to SLR, thereby increasing the likelihood of
present-day storm surges and inundation events (e.g. Vous-
doukas et al., 2018). Conversely, permanent inundation due
to SLR is generally perceived as a less significant impact
(361 out of 600). It will primarily affect very low-lying and
unprotected areas, with relatively limited extent, mainly con-
centrated in natural areas (e.g. Antonioli et al., 2020).

Damage or loss to public infrastructure (471 out of 600)
and, in a slightly smaller proportion, private properties (417
out of 600) was identified as a relevant impact. This is highly
related to the large exposure of these assets along the Euro-
pean coasts and with an expected increase in damage under
SLR (e.g. Vousdoukas et al., 2020b).

Groundwater salinization (338 out of 600) is a lesser con-
cern in the eastern Atlantic, Black Sea, and Arctic basins.
In contrast, it holds substantial importance in the remain-
ing sea basins. This significance is grounded in the presence
of pre-existing soil salinization issues (Daliakopoulos et al.,
2016) and the anticipation of potential salinity challenges ex-
acerbated by climate-related factors (e.g. Falloon and Betts,
2010; Oude Essink et al., 2010). The relatively limited atten-
tion given to this impact can be linked to the predominant
role played by other natural and anthropogenic variables that
affect groundwater salinity (e.g. Taylor et al., 2013).

The relevance of these impacts for the European sea basins
is underscored by the nearly unanimous consensus among
respondents (mean value of 4.55 on the Likert scale) on
the need to employ impact assessments in shaping planning
decisions amidst SLR (see Table S2). Despite this consen-
sus, approximately 39 % of all respondents faced challenges
due to the absence of up-to-date and high-quality assess-
ments of SLR-induced impacts. This perception was consis-
tent across all sea basins, with the Black Sea and Arctic Sea
facing the most pronounced gaps in the available assessments
(Fig. 5). Government respondents conveyed a more positive
outlook compared to those from the research sector (see Ta-
ble S2). Specifically, 44 % of research respondents disagreed
or strongly disagreed with the statement “high-quality and
up-to-date assessments of SLR-induced impacts are avail-
able for making decisions on planning”, whereas only 32 %
of government respondents held this view.

3.1.3 Adaptation

Last, respondents were queried on the performance of adap-
tation plans and strategies aimed at addressing the impacts of

SLR in their respective regions (see Table S3). Regarding the
effectiveness of the current adaptation plans, a noteworthy
51 % of respondents assessed them as either insufficient or
inexistent (Fig. 6). Significantly, scientists exhibited a more
critical perception in this regard, with an additional 18 %
deeming the plans as insufficient, compared to government
respondents. Nevertheless, a relatively low proportion of re-
spondents (7.5 %) indicated the complete absence of adap-
tation plans, aligning with the findings of a recent survey of
McEvoy et al. (2021) on the planning approaches of Euro-
pean countries in response to SLR. Notably, the Black Sea
basin emerged as the region where the absence of plans was
most conspicuous.

Regarding the perceived flexibility of the existing adapta-
tion strategies and plans in the face of future SLR-induced
impacts (or conversely, the ability to cope with the inher-
ent uncertainty in their assessment), 40 % of respondents ex-
pressed the view that existing plans lack sufficient flexibility
(see Table S3). This perception remained relatively consis-
tent across different sea basins, with the Arctic and Black
seas exhibiting the lowest perceived lack of flexibility. In
general, there were no significant differences in perception
based on respondent type, except in the North Sea, where
government respondents were notably less positive about
flexibility, with a 15 % difference compared to scientists. It
is important to note that flexible adaptation allows for plan
adjustments in response to future changes. Unless plans are
designed with an adaptation-pathway-like approach (Haas-
noot et al., 2013), achieving this flexibility can be challeng-
ing. In this context, Kim et al. (2022) introduced a framework
for assessing the flexibility in adaptation plans.

Participants were asked to identify areas where considera-
tions related to SLR are often neglected but should be incor-
porated into decisions and policy objectives. Figure 7 shows
word clouds generated from responses to this open-ended
question, while Table 4 provides the distribution of the most
frequent responses according to the type of respondents. A
significant proportion of respondents (68 % and 65 % for sci-
entist and government, respectively) either did not respond
to this question or indicated that there were no relevant de-
cision requiring the inclusion of SLR considerations that did
not include it. Notably, scientists identified a greater number
of issues in comparison to government respondents (Fig. 7).
Those who identified such omissions emphasized key gaps
primarily related to management issues in the coastal zone
or, directly, SLR-induced impacts such as saltwater intrusion
or damage to infrastructure (previously prioritized in Fig. 5).
A prominent emerging issue is the interaction of SLR with
coastal ecosystems, which is mentioned in different ways,
including its impact on existing ecosystems, disruptions of
ecosystem services, and ecosystem management. This aligns
with the growing concerns about the anticipated impact of
SLR on coastal habitats, particularly in areas such as coastal
wetlands (e.g. Schuerch et al., 2018), and the projected de-
cline in services provided by coastal ecosystems (e.g. Pa-

State Planet, 3-slre1, 3, 2024 https://doi.org/10.5194/sp-3-slre1-3-2024



J. A. Jiménez et al.: Sea Level Rise in Europe: Knowledge gaps identified through a participatory approach 9

Figure 5. (a) Average rating on the Likert-scale to the statement “High-quality and up-to-date assessments of SLR-induced impacts are
available for making decisions on planning” (o is for government; + is for scientists; the grey bar shows the total; the values for government
representatives from the Black and Arctic seas are excluded due to their low representation with only two respondents each). (b) Relevance
of specific SLR-induced impacts in each sea basin indicated by the percentage of respondents who identified these impacts.

Figure 6. Percentage of responses by sea basin for the following questions/statements. (a) “How effective do you consider the present
adaptation strategy to SLR in your country/region?” (b) “Existing adaptation strategies/plans are flexible enough to adapt to future updates
in SLR-induced impacts or to cope with the inherent uncertainty in their assessment.” (c) “Nature-based solutions (NBSs) are appropriate as
adaptation measures to SLR in your country/region.”

protny et al., 2021). Furthermore, urban planning is a notable
concern, in line with the expected impacts of SLR on coastal
cities (e.g. Abadie et al., 2019). This indicates that the le-
gal competence of cities in managing coastal issues is often
insufficient and underlines the necessity of integrating SLR
considerations in urban planning frameworks. Other identi-
fied concerns include the influence of SLR on river flow and
flood management, a topic gaining increased attention in the
context of compound risks (e.g. Bermúdez et al., 2021), and
the effects of SLR on seawater intrusion and, consequently,
in freshwater management (e.g. Ketabchi et al., 2016) and
agriculture (e.g. Gopalakrishnan et al., 2019).

Last, in response to the increasing recognition of nature-
based solutions (NBSs) (e.g. European Environment Agency,
2021), we included a specific question about their suitabil-

ity as adaptation measure to address SLR-induced impacts.
While all respondents recognized the value of incorporat-
ing NBSs in coastal adaptation plans, the majority viewed
their effectiveness as conditional and dependent on site-
specific circumstances (Fig. 6c) (see Table S3). This perspec-
tive emphasizes the importance of providing a more compre-
hensive account of the co-benefits and lessons learnt from
prior implementations of NBS measures (e.g. Moraes et al.,
2022). Furthermore, it calls for a rigorous evaluation of their
effectiveness when compared to artificial protection struc-
tures (e.g. Morris et al., 2018) and substantiated evidence
of their long-term cost-effectiveness and self-sustainability
(e.g. Toimil et al., 2020).

Finally, it is worth noting that all respondents quasi-
unanimously acknowledged the high level of usefulness of
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Figure 7. Word cloud representation of responses to the open-ended question “Are there other decisions/purposes for which you currently
do not consider SLR but for which you think it would be important to do so?” from scientist (a) and government (b) respondents (generated
using the WordArt Generator at http://wordart.com) (see Table 4 for their quantitative representativity).

Table 4. List of keywords and percentage of responses within the type of respondents who identify a keyword-related issue to the open-ended
question “Are there other decisions/purposes for which you currently do not consider SLR but for which you think it would be important to
do so?” (only issues with a response rate larger than 5 % are shown).

Respondents’ profile Scientists Government

Keywords and percent of responses
identifying a keyword-related issue
over the total number of responses

Infrastructures: 13 %
Ecosystem management: 13 %
Saltwater intrusion: 9 %
Water management: 7 %
Urban planning: 7 %
River flow: 7 %
Port infrastructure: 7 %

Ecosystem management: 23 %
Urban planning: 19 %
Infrastructures: 12 %
Agriculture: 12 %
Spatial planning: 8 %
Saltwater intrusion: 8 %

IPCC reports for their work, as evidenced by an average rat-
ing of 4.4 on the Likert scale (see Table S3). This consensus
is consistent across different sea basins and respondent types.

3.2 Workshops

In this section, key points derived from the workshop dis-
cussions are presented. While the discussions were extensive
and covered a wide range of issues, we focus on points that
complement the survey results presented in the previous sec-
tion or are considered relevant for further specification. Re-
sults are presented following the three main themes: SLR in-
formation, hazards and impacts, and adaptation.

3.2.1 North Sea and Arctic basins

Sea level rise information

Recurrent themes in the sessions focusing on the physical
science of SLR included the need for locally specific recon-
structions and projections of extreme sea levels. It was rec-
ommended to incorporate local observations when studying
historical extreme events, as this forms the foundation for
precise impact assessments and statistical analysis. Addition-
ally, research-oriented attendees expressed their desire for
comprehensive guidance regarding existing models, recent
developments, their limitations, and how to interpret model
outputs. This is particularly crucial when dealing with low

probability, high-impact scenarios and associated sea level
projections.

Hazards and impacts

With respect to hazards and impacts, regional assessments
should encompass a comprehensive understanding of the in-
terplay of various processes that contribute to the magnitude
of sea level extremes. This includes accounting for vertical
land movements, shifts in wind patterns, and the spatial ex-
tent of compound flooding events in coastal areas. While it
is true that the consequences of SLR, such as erosion, salt
intrusion, and flooding, may differ among regions, there is
the potential for mutual learning and information exchange.
This includes sharing data, tools, and the development of a
European catalogue of relevant historical events.

Adaptation and decision-making

During the sessions focused on policy and adaptation, a clear
consensus emerged regarding the need for a comprehensive
overview of adaptation options. Such an overview should
encompass details on the suitability of individual options
in specific environments, the scalability of pilot initiatives,
an evaluation of the co-benefits and drawbacks associated
with each measure, and real-world examples of successful
applications. Policy-makers demonstrated a particular inter-
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est in exploring NBSs and sought guidance on structuring
the adaptation planning process, for example, through Dy-
namic Adaptive Policy Pathways (Haasnoot et al., 2020).
The participants also expressed a desire for a comparative
assessment of policies across different countries to facilitate
shared learning and to evaluate and compare the progress in
adaptation across countries. To encourage community and
stakeholder engagement, attendees stressed the importance
of transparent communication and the use of clear visu-
alizations. Policy-makers specifically emphasized the need
for geo-visualization tools that support decision-making and
communication. They also requested scientists to provide
clear explanations of how global SLR data are downscaled
and how these data are interpreted within a local context.

3.2.2 Eastern Atlantic basin

Sea level rise information

The discussions highlighted several knowledge gaps that
have relevant implications for future SLR management.
These gaps encompass the need for comprehensive SLR sce-
narios tailored to estuaries, as well as the necessity of con-
ducting local-scale assessments to bridge geographic infor-
mation disparities. Furthermore, the discussions underscored
the importance of enhancing the spatial resolution of cli-
mate models and projections, as well as incorporating low-
likelihood scenarios. The monitoring of ice sheets and other
key processes was actively discussed in the context of the
set-up of early-warning systems. Key areas for advancement
were identified, including the imperative to improve ice sheet
modelling, to gain a deeper understanding of climate system
tipping points, especially in the context of ice sheets, and to
update sea level budgets (e.g. WCRP Global Sea Level Bud-
get Group, 2018) along coastlines.

Hazards and impacts

A strong consensus emerged regarding the pivotal need to
better assess the combined impact of waves, surges, tides,
and mean SLR. Ideally, future planning should consider the
potential for internal variability in compound flood hazards,
such as the combination of storm surges with river discharges
and SLR, including changing trends in storminess. Cascad-
ing impacts involving SLR and human activities, such as salt
intrusion affecting agriculture, was widely acknowledged but
often overlooked in planning. The protection of cultural her-
itage requires specific actions, yet the implementation of in-
formed preservation strategies seems to face obstacles due to
the absence of systematic and localized assessments.

Adaptation and decision-making

Throughout this session, it became evident that the ade-
quate identification and improved engagement of stakehold-
ers are fundamental prerequisites for the adaptation process

that require additional efforts. Participants stressed the im-
portance of enhancing the language used in communica-
tion, particularly when reaching out to the general public
and policy-makers. National debates on SLR adaptation were
also deemed crucial. A key focus was on clearly present-
ing the co-benefits of adaptation and delineating the costs
of taking action and, just as crucially, the cost of inaction.
The need to increase confidence in SLR projections was also
highlighted. Related to this, there was an unanimous consen-
sus on the necessity of developing multiple SLR scenarios
tailored to different stakeholder groups. Governmental agen-
cies, already actively involved in political measures against
sea level impacts, require a different level of information than
local communities, who may not fully grasp the urgency of
SLR due to perceiving it as similar to present-day floods.

3.2.3 Mediterranean and Black Sea basins

Sea level rise information

The gaps and needs raised by stakeholders during the ses-
sions related to SLR information can be grouped in four main
categories. An integrative data management approach was
recommended to facilitate the integration of different data
types, to establish standards for defining metadata and qual-
ity control, and to endorse a data policy promoting the free
and open exchange of sea level data at the European level.
Regarding sea level data gaps, key objectives should focus on
sustaining the current tidal station network (see Pérez Gómez
et al., 2022), improving data distribution, and expanding spa-
tial coverage, especially along the northern African coast.
This includes the establishment of “open-sea” tidal stations
to enhance large-scale sea level monitoring. Standardized
quality control procedures and data processing methods are
essential (e.g. IOC/UNESCO, 2020).

There is a need for robust, local sea level projections
with quantified uncertainties, as well as examining low-
probability, high-impact scenarios, and comprehensive nu-
merical modelling of extreme water levels that considers
various contributing factors like meteo-tsunamis and river
discharge–sea level interaction. Digital twins could be con-
sidered for testing coastal adaptation options (e.g. Pillai et al.,
2022). To comprehensively address SLR impacts and risks,
there is a need for multidisciplinary data and model simu-
lations. While the European Marine Observation and Data
Network (EMODnet) provides human activity data, their po-
tential for SLR risk assessment remains untapped. Coastal
vulnerability data are scarce and lack standardization. Con-
sidering factors like sediment balance is crucial for long-term
coastal erosion estimates, yet accurate data on sediment bal-
ance are often lacking. It is strongly recommended to estab-
lish requirements for high-resolution bathymetry and digital
terrain models tailored for SLR and inundation analysis.
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Hazards and impacts

In relation to SLR impacts, attendees confirmed impacts
identified in the survey, specifically erosion and flooding.
Erosion was recognized as a critical factor that diminishes
the coastal resilience to SLR and heightens its vulnerabil-
ity. Additionally, discussions highlighted the significance of
compound flooding, especially taking into account its occur-
rence along the sea basin. Participants also underscored the
importance of addressing the impact of saltwater intrusion
on freshwater resources due to SLR, especially in light of
the expected increase in desertification in these sea basins
(e.g. Gao and Giorgi, 2008). In the context of assessing risks
and impacts, it was deemed essential to consider “what-if”
scenarios for SLR, including extreme SLR scenarios. Given
the prevalence of low-lying sedimentary features like deltas
and coastal plains in the region, controlling and measuring
local vertical land movements was considered crucial. Also,
an accurate estimation of the vulnerability of the densely
populated coastal zones and their exposure and values was
considered a top priority.

The second part of the session was dedicated to eliciting
crucial information required for assessing hazards, risks, and
impacts. Notably, inputs often mirrored the participants’ lo-
cal experiences, emphasizing the significance of accessing
specific data that might already be available and accessi-
ble in other locations. This highlights a key characteristic
of the region: stakeholders from various countries and in-
stitutions exhibit a diverse spectrum of profiles in terms of
data accessibility, assessment methodologies, and their com-
mitment to conducting assessments at different scales. Sig-
nificant knowledge gaps related to hazards and vulnerability
were particularly evident in the southern Mediterranean Sea
and non-European coastal areas.

Adaptation and decision-making

Several key themes emerged as relevant areas requiring atten-
tion in the forthcoming assessment report with regard to SLR
adaptation strategies and policies. Foremost among these was
the imperative of incorporating the needs and challenges of
future generations into the frameworks. The second prior-
ity highlighted the necessity to bridge the knowledge gap by
standardizing the information derived from observations and
models, with the aim of informing and prioritizing action. In-
tegrated coastal zone management was underlined as a foun-
dational paradigm for the development of new policy instru-
ments aimed at bolstering coastal resilience and as an integral
component of marine spatial planning strategies. Addition-
ally, any adaptation policy should take into account social
factors and community engagement, ensuring a participatory
decision-making process in which diverse stakeholders have
a voice. This approach also requires the implementation of
effective outreach and communication strategies.

3.2.4 Baltic Sea basin

Sea level rise information

Participants highlighted that there is a need to constrain the
uncertainty in SLR along the Baltic coast, primarily aris-
ing from various sources, including the relative contributions
of melting from the Greenland and Antarctic ice sheets and
regional differences in the response of sea levels to atmo-
spheric forcing, among others (e.g. Weisse et al., 2021). It
was considered necessary to have high-resolution projections
of future total water level extremes, including wind contri-
bution, to properly reflect the spatial variability in the sea
level variations across the basin. The need to separate the ef-
fects of natural variability and anthropogenic global warming
on long-term sea level changes was also emphasized. In ad-
dition, participants highlighted the need for progress in the
characterization of drivers involving sea level variations trig-
gering natural hazards, which might be amplified under SLR,
including meteo-tsunamis and storm surges.

Hazards and impacts

In addition to well-documented erosion and flooding risks
along the Baltic coast, other often-overlooked impacts of
SLR, such as saltwater intrusion and freshwater salinization,
will be equally important for some areas. Compound events,
such as the combined effects of extreme sea levels and high
river discharges, pose a threat to coastal communities like
Stockholm, Pärnu, and Klaipėda, among others, especially
in scenarios of rising sea levels and increased precipitation.

In the Baltic Sea, key locations such as St Petersburg,
Stockholm, and the Kiel Canal have already experienced or
are projected to face substantial impacts from extreme sea
levels and SLR. A recurring theme across these locations
is the utilization of locks and water control infrastructure
as a means to mitigate and adjust to elevated water levels.
These critical infrastructures play a vital role in safeguarding
coastal cities, preventing saltwater intrusion, and regulating
levels for shipping across the region. Consequently, the chal-
lenge lies in effectively adapting to SLR while preserving the
functionality of these vital systems.

Adaptation and decision-making

Several topics related to adaptation were raised and were of-
ten applicable to any sea basin. Enhancing the response to
SLR involves integrating SLR-related policy and marine spa-
tial planning that are traditionally more focused on marine
ecosystems. Identifying and addressing conflicts of interest,
such as conservation versus economic development, is essen-
tial. Identifying the obstacles hindering implementation and
devising workable solutions can help ensure the success of
these initiatives.

Striking a balance between communicating scientific un-
certainty and providing specific policy-compliant data is
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challenging but crucial. Overemphasis on uncertainty can po-
tentially hinder adaptation efforts. It is recommended to com-
bine short-term and long-term planning with a focus on adap-
tive planning approaches. Assessing the outcomes of SLR-
related adaptation measures and policies, particularly for in-
novative measures like nature-based approaches, is critical.
This includes an examination of their scalability and appli-
cability across different contexts.

Recognizing the role of insurance and banking sectors in
SLR policy and planning is pivotal for future coastal de-
velopment. Effective communication with these influential
stakeholders is vital due to their potential influence on future
coastal development.

4 Discussion

The presented results encapsulate the perceptions and in-
terpretations of survey and workshop participants regard-
ing questions and discussions on SLR within three piv-
otal themes across European sea basins: SLR information,
hazards, impacts, and adaptation. The varying percentage
of participation among different participant profiles in each
basin may contribute to the spatial differences observed in
responses. However, considering the number of completed
surveys, workshop attendance, and the interactive dynam-
ics established during these events, the results are consid-
ered to provide representative insight into the topics inves-
tigated across European sea basins. It is, however, essential
to note that, from a quantitative perspective, the participation
of stakeholders and, in particular, government representatives
from the Arctic seas and Black Sea basins were notably lower
than other regions, reducing the significance of the findings
for these areas.

While the distinctive characteristics of each sea basin af-
fect specific elements there, some shared issues highlight
their importance in understanding sea level requirements for
the key themes under discussion.

During almost all scoping workshops, there was a com-
mon consensus regarding the importance of local sea level
data to accurately assess spatial sea level variations within
basins, especially concerning extreme water levels. In addi-
tion to expanding existing tidal networks, it was suggested
to encourage sea level monitoring through citizen science
sensors such as low-cost global navigation satellite system
(GNSS) receivers and pressure sensors (Ahmed et al., 2023).
This approach not only has the potential to raise awareness
among coastal communities about (extreme) sea level condi-
tions but also leads to a more extensive and high-resolution
network of coastal sea level data, addressing spatial vari-
ability effectively (e.g. Spicer et al., 2021). In addition to
incorporating new data, it was acknowledged that there is
an urgent need for harmonization among existing data por-
tals providing tide gauge information, such as the Global
Sea Level Observing System (GLOSS) and European data

portals (e.g. Pérez Gómez et al., 2022). This also includes
updating metadata related to tidal gauges, which are indis-
pensable for accurately reconstructing and interpreting the
observed sea level related to, for instance, vertical land move-
ment (e.g. Latapy et al., 2023).

Uncertainty emerged as a recurring theme in both survey
and workshops, independent of the respondent’s sea basin
of origin. Striking the right balance between effectively con-
veying uncertainty while providing specific data crucial for
policy compliance remains a relevant challenge. In this re-
gard, Kopp et al. (2023) identify the communication of un-
certainty and ambiguity as a key challenge in translating sea
level science to inform long-term coastal planning. During
the workshops, some stakeholders acknowledged that an ex-
cessive emphasis on uncertainty could lead to delays or hin-
der progress in the planning or implementation of adapta-
tion measures. However, it is essential to recognize that the
tolerance for uncertainty varies based on its intended use
(e.g. long- and short-term applications) and the risk percep-
tions of individuals and groups. There tends to be a higher
tolerance for uncertainty when the potential value at risk is
relatively low (e.g. Hinkel et al., 2019).

In connection with this prevailing uncertainty, respon-
dents also emphasized the importance of investigating low-
probability, high-impact SLR scenarios. While these scenar-
ios may be unlikely to materialize, they hold significance
from a risk management standpoint (e.g. Hinkel et al., 2015).
Research sector stakeholders underscored the need for ad-
vancing our understanding of the contributions of ice sheets
to future SLR (e.g. Bamber et al., 2022; van De Wal et al.,
2022). Management professionals emphasize the need for re-
gional projections that facilitate impact analysis (e.g. Dayan
et al., 2021). One highlighted concern pertains to the neces-
sity for enhanced information and data to improve current
and future regional and local sea level change estimations.
Specifically, they emphasized the importance of assessing
the local impact of vertical land movements on relative SLR.
This assessment should encompass both natural and human-
induced factors to accurately gauge relative SLR and, in turn,
enhance assessments of SLR-induced hazards (e.g. Nicholls
et al., 2021).

Participants recognized the importance of integrating com-
prehensive multidisciplinary data for assessing risks, includ-
ing both exposure and vulnerability characteristics in sus-
ceptible areas, particularly in the low-elevation coastal zone
(LECZ). In many instances, these factors significantly influ-
ence the estimated risk (e.g. Neumann et al., 2015).

In terms of hazards and their impacts, scoping workshops
consistently highlighted the need for multihazard risk assess-
ments. Specifically, the workshops brought attention to com-
pound coastal floods in which elevated sea levels coincide
with high river flow or heavy rainfall events. This was also
identified as an impact to be considered in the open-ended
questions of the survey (Fig. 7). From a risk management per-
spective, the significance of such occurrences lies in their po-
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tential to amplify the impact of the individual hazards and/or
accumulate them within a specific region (Zscheischler et al.,
2020). Within the context of this scoping process, it is cru-
cial to recognize that SLR may influence the likelihood of
the occurrence and intensity of these events through antici-
pated changes in local extreme sea levels (e.g. Moftakhari et
al., 2017), which may also affect the spatial distribution of
high-risk locations (see, e.g., Bevacqua et al., 2019).

To enhance the assessment of the primary SLR-induced
hazard identified by stakeholders in the global survey
(Fig. 5), i.e., long-term coastal erosion, there was an empha-
sis on considering additional factors influencing the sediment
budget, such as sediment supplies from rivers, where the im-
pact of river damming plays a relevant role in modulating
the expected erosion, especially in deltas (e.g. Ericson et al.,
2006).

It is interesting to note that, while saltwater intrusion re-
ceived one of the lowest overall relevance scores in the sur-
vey (Fig. 5), it was consistently brought up by participants
in all scoping workshops. This emphasis is justifiable when
we consider that coastal aquifers serve as critical freshwa-
ter sources for many coastal areas, and these resources face
threats from both groundwater extraction and rising sea lev-
els (e.g. Ferguson and Gleeson, 2012). The growing concern
regarding SLR and its impact on seawater intrusion is evi-
dent in the recent metaanalysis of seawater intrusion research
by Cao et al. (2021), which identified the impact of SLR as
the most widely discussed topic. In this regard, Ketabchi et
al. (2016) identified key knowledge gaps on the impacts of
SLR on seawater intrusion and recommended the main as-
pects for future research. The relevance of this impact also
aligns with the findings from open-ended survey questions,
where participants highlighted water management and agri-
culture issues (Fig. 7).

Regarding adaptation topics, the survey responses showed
slight differences in responses across sea basins, albeit within
a relatively narrow range (Fig. 6). This variability aligns with
findings from McEvoy et al. (2021), who observed regional
differences in adaption planning in their analysis of European
countries and their approaches to SLR planning. One key as-
pect was the necessity of tailoring SLR information to dif-
ferent application domains, involving different stakeholders,
institutions, and their specific information needs (see also,
e.g., Hinkel et al., 2019; Durand et al., 2022). The relevance
of taking social factors into account when formulating adap-
tation strategies was also noted, since barriers and limits to
adaptation often stem from social aspects rather than purely
technical factors (e.g. Adger et al., 2009; Hinkel et al., 2018;
Galluccio et al., 2024). Additionally, there was a consensus
on the importance of the effective communication of this in-
formation to stakeholders and the enhancement of visualiza-
tion techniques to engage local communities (e.g. Calil et al.,
2021).

When comparing responses from government and research
participants in the survey, both groups generally exhibited

similar behaviour in responding to various questions. How-
ever, a significant divergence emerged regarding their views
on two practice-oriented issues: the availability of impact as-
sessments and the effectiveness of adaptation plans. Gov-
ernment respondents tended to be more positive than their
research counterparts, expressing greater confidence in the
availability of high-quality and up-to-date impact assess-
ments, as well as in the effectiveness of adaptation plans. An
exception to this was found in the North Sea basin, where
government respondents were less confident on the flexibil-
ity of adaptation strategies than researchers. Finally, it has
to be considered that while the availability of impact assess-
ments is a quantifiable matter, the effectiveness of the adap-
tation plans is arguably a matter of perception for most part.
In practice, the true effectiveness of these plans remains un-
verified until they are implemented and operational under the
projected scenarios.

Last, it is important to acknowledge that the results pre-
sented herein represent the prevailing perceptions of stake-
holders across European sea basins regarding various aspects
regarding SLR. These findings should be interpreted with the
other chapters of this report, where detailed analyses are pro-
vided on the current state of data/information availability on
SLR (Melet et al., 2024), the resulting impacts (van de Wal
et al., 2024), adaptation policies (Galluccio et al., 2024), and
the governance landscape (Bisaro et al., 2024) throughout
European sea basins.

5 Conclusions

The combination of survey and regional workshops has ef-
fectively revealed shared knowledge gaps and needs concern-
ing SLR across European sea basins. This assessment spans
both scientific and governmental perspectives classified into
three main SLR-related themes: information on SLR, its im-
pacts, and adaptation policies and decision-making.

In terms of SLR information, notable gaps involve re-
gional SLR projections and uncertainties, particularly related
to long-term SLR induced by large-scale ice sheet melting.
Scientists view these gaps as objectives, seeking to refine re-
gional projections and reduce uncertainty. In contrast, gov-
ernment users see these gaps as barriers to achieving their
specific goals and for which they need accurate SLR projec-
tions for their regions and advice on how to deal with uncer-
tainty.

Concerning hazards and impacts, shoreline erosion
emerged as a prominent issue across sea basins (except in
the Arctic), with emerging issues like saltwater intrusion be-
ing recognized as undervalued and necessitating additional
attention due to potential impacts on agriculture, freshwater
resources, and coastal ecosystems. Among these emerging
issues, the role of SLR in compounding risks events, such
as those related to extreme water levels and river flow, was
underscored. Participants also emphasized the necessity for
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high-quality and updated impact assessments to inform adap-
tation planning to SLR.

Concerns were raised about existing adaptation plans, re-
vealing a common perception of inefficient and inflexible
strategies to address SLR impacts. Some gaps were identi-
fied, particularly related to undervalued impacts, with urban
planning being a prominent aspect needing attention. Fur-
thermore, participants, particularly end-users, expressed the
need for enhanced information dissemination and more ef-
fective communication of relevant data and information to
support decision-making.

Stakeholders emphasized the crucial role of transnational
collaboration in sharing experiences and expertise regarding
various aspects of sea level rise. They noted the disparities
in the responses among different regions, along with shared
concerns and interests, highlighting the importance of knowl-
edge exchange to foster harmonization across European sea
basins. Initiatives like the Knowledge Hub on Sea Level Rise
and the development of a European Assessment Report serve
as prime examples of such exchanges. These efforts aim to
harmonize knowledge pertinent to SLR, facilitating more
accurate impact assessments and more informed decision-
making processes regarding coastal adaptation to SLR.
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