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Executive summary 

Filling a climate service ‘gap’ 

A review within the CoCliCo project of the existing online climate service descriptions (D1.1, 
Derval et al., 2022) reveals that many services provide climate information (providing many 
insights into climate change).  Many of these services, however, focus on the source climate 
hazard (such as sea level rise) or some elements of the vulnerability of the receptors that 
may be exposed.  But a clear gap exists as no service provides information on coastal risk 
that is system-based (including elements of the source-pathway-receptor terms, Sayers et 
al, 2002) nor provides coherent pan-European  ‘Integrated scenarios’ (including coherent 
changes in the hazard, exposure and adaptation across common time horizons and climate 
projections).  CoCliCo fills this gap. 

A co-design approach to identification of user needs and associated decisions 

A structured co-design approach is adopted that brings together: 

Published frameworks and literature on approaches to the co-design process: Adapting 
the recent experience from World Meteorological Organisation (WMO) for delivering tailored 
climate services that can effectively inform the decision-making.   

Stakeholder engagement and literature review:  Published literature is used alongside 
primary evidence gathered on user needs through a combination of three engagement 
activities: 

 On-line User Survey: An on-line questionnaire developed across the CoCliCo consortium 
to explore the context and nature of the data that climate service users need and 
therefore provide the climate service providers with multi-dimensional and integrated 
scenarios with which to work.  A very satisfactory total of 55 questionnaire returns was 
obtained from a wide variety of interested parties. 

 Stakeholder Workshop - An on-line Workshop was held on the 22nd February 2022 
involving potential users of the CoCliCo platform and its deliverables.  This Workshop 
was attended by 58 individuals from a wide variety of backgrounds (and the majority 
were stakeholders new to CoCliCo). 

 Sharing information across other EU projects: including Exchanging information and user 
needs with SCORE and Knowledge Hub on Sea Level Rise to maximize stakeholder 
insights and avoid duplication. 

The assessment highlights a series of decisions (at different scales and taken by different 
stakeholders) that can be supported by well-structured climate services that provide users 
with authoritative insights into sea level rise and the changing coastal risks taking account of 



 

 

 

 

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No.  101003598 

 

 

 

5

socio-economic development and adaptation choices (echoing the exploration of existing 
climate services in Task 1.1, Derval, et al., 2020).  This includes decision associated with: 

 Regional and national policy planning and climate action: understand the scale of 
present, how these may change and the evidence for the change, and the influence of 
alternative adaptations 

 Insurer and financial asset risks and stress testing: understand the scale of the risk 
faced across a portfolio and the ability to withstand ‘shocks’ 

 Shoreline management policy: understanding the locations that experience the 
greatest and changing risks and the how best to adapt 

 Spatial planning: understanding present and future risks and the how to account for 
these changes in planning choices 

 Infrastructure planning and design: The changing climate conditions that may 
influence site designs and operations 

 Contingency planning: understanding the present and future risks to support 
appropriate preparations for changes in extreme events. 

Maximizing value through user agnostic Integrated Scenarios  

The report recognizes that the most appropriate form of climate services will depend on the 
requirements of decision context (e.g., the physical setting, the reason for the 
communication, precautionary planning, cost-benefit analysis, robust decision making, 
flexible decision making, adaptation pathways, etc.) and the associated information needs.  
Understanding the full range of requirements underpins the identification of common 
development priorities across users and the decisions they make.  

Despite this ‘context specific’ nature of decision making at the coast, several shared 
requirements have been identified and are reflected in the initial set of the user agnostic 
‘integrated scenarios’ to form the basis of on-going refinement with Champion Users (as 
CoCliCo progresses).  This includes the preference for integrated scenarios that are 
medium to long term in timescale (2050s), with a use of the Shared Socioeconomic 
Pathways (SSPs) for the socio-economic dimension and adapting only acting where it is 
cost-beneficial to do so.  Users also highlighted the importance of having access to the best 
estimate climate science results, with estimated upper and lower bounds, and consolidated 
up-dates as science becomes available.  The resulting initial suggestions of the preferred 
scenarios are summarized  below. 
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Emerging integrated scenarios: User preferences 

 

Note: A single integrated scenarios would include aspects drawn from each column and all coherent 
combinations are likely to be useful to support stakeholder decisions.   

Stakeholder endorsement 

Overall, in relation to both integrated scenarios and user requirements, the results from both 
the workshop and from the user engagement processes endorse the CoCliCo project and 
the direction of travel set out in the proposal.  Most of the workshop attendees (96%) were 
interested in receiving more information from the project as it progresses.   
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1. Introduction 

This report provides the findings of Work Package 1  - Task 1.2 ‘Decision mapping, user 
requirements and development priorities’.   

Context 

The overarching goal of CoCliCo is to improve decision-making on coastal risk management 
and adaptation, by establishing an integrated core service dedicated to coastal adaptation to 
sea-level rise.  To achieve this goal, CoCliCo delivers an open-source web-platform, which 
explores present-day and future coastal risks and their dominant drivers (Research Question 
- RQ3), adjusts visualisation and analysis to local decision contexts (RQ2), and combines 
high-quality geospatial information relevant to users (RQ1).   

WP1 engages end-users to enable CoCliCo to recognise and use the pull of user needs to 
be central to the development process, and in doing so has two Specific Objectives (SO):  

 SO3: To ensure that the CoCliCo climate services have maximum utility in real world 
decision contexts  

 SO4: To ensure as a priority that the needs of different user communities are identified, 
understood, and addressed  

To meet these objectives WP1 includes five tasks: 

 Task 1.1 - To compile a baseline of existing and emerging services (in Europe and 
beyond), their maturity and gaps (through literature review and online user survey).  This 
task is complete (Derval et al., 2022) and reveals that although many services provide 
climate information a clear gap exists around the provision of information on ‘integrated 
scenarios’ consistently across Europe.  The gap endorses the focus in CoCliCo. 

 Task 1.2 - To engage the potential users to map decision needs and development 
priorities.  This task is the focus of this report. 

 Task 1.3 and 1.4: To engage Champion Users in three deep-dive Demonstration Case 
Studies to co-design, test and validate the platform.  This task is ongoing and provides a 
bridge between Champion Users and an associated rich user narrative of their 
requirements and the broader CoCliCo consortium.   

 Task 1.5: To develop a pathway for Future Services illustrated by advanced Exploratory 
Tools and case examples.  This task is not yet started.   
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The CoCliCo project structure mirrors the project’s concept and its three pillars: the 
engagement of the users and stakeholders within Work Package (WP) 1 ‘Co-design, testing, 
validation, and Demonstration Case Studies’ that inform the web-platform design and further 
research (Figure 1). 

Figure 1 CoCliCo project structure and the contribution of WP1 

Task objectives 

The Task 1.2 engages with the Stakeholder Group and Champion Users to identify 
development priorities, and to better understand the wide range of user decisions and 
prioritise the climate information needed to support them.  It is recognised that the most 
appropriate form of climate services depends on the decision context (e.g.  risk 
communication, precautionary planning, cost-benefit analysis, robust decision making, 
flexible decision making, adaptation pathways, etc.) and the information needed to make 
these choices.   

In support of developing this understanding Task 1.2 includes two activities:  

 Stakeholder engagement to elicit user priorities  (including a user survey and a 
workshop held in February 2022) To support the assessment of the most useful 
integrated scenarios including (i) the most appropriate time-horizon for decision making; 
(ii) the most useful risk metrics and scale of aggregation; (iii) the most meaningful 
approach to the representation of uncertainty (ensembles, percentiles, narratives etc.), 
and (iv) future scenarios (climate, socio-economic and adaptation, including likely and 
high-end scenarios) that are of most interest (Stammer et al., 2019; Hinkel et al., 2019).  
We also have been able to explore new criteria and the requirements emerging through 
the engagement process.   
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 Decision mapping and associated development priorities.   Combing the findings for 
the stakeholder engagement and Task 1.1 (Derval et al., 2022) together with published 
literature to provide (i) an evidence-based distillation of decision contexts and user 
priorities; (ii) associated information needed to support these priorities and (iii) the 
framework of Integrated Scenarios  offers the maximum utility to the widest set of users 
to be taken forward into the platform (WP2; first as part of the Fast-Track development 
before being refined through the Rich User Narratives (T1.4) as the services evolve 
towards the Full-Track web-platform).   

Report structure 

Following this introduction the report is structured as follows: 

Chapter 2 – Climate services: Framework for co-design: Defines what is meant by a 
climate service and presents a framework for the co-design of the service.   

Chapter 3: Decision mapping: Perspectives on climate service needs: Sets out five 
contemporary perspectives on decision needs to guide the co-design process; rational doubt 
(uncertainty tolerance); Information content; hierarchical and multiple users; institutional 
decision, and communication perspectives. 

Chapter 4: Climate services: Drivers of differential user needs: Explores the reasons for 
different user needs and presents three drivers that differentiate these needs (physical 
setting, decision significance and available capacities). 

Chapter 5: Climate service: Development priorities:  Sets out an initial set of integrated 
scenarios drawing upon the literature, the CoCliCo stakeholder workshop and questionnaire.   

Chapter 6: Conclusions: Presents summary remarks concerning the development of 
priorities to produce climate services to meet user needs. 

References are provided in Chapter 7. 
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2. Climate services: Framework for co‐design  

What is a ‘climate service’ 

As illustrated by Derval et al., 2022 ‘climate services’ can be considered from multiple 
perspectives; from information of academic interest to information that can be directly used 
to determine how to act.   

Effective co-design relies upon a common understanding of ‘what it is that is being designed’ 
and it is this latter focus on the importance of supporting a choice (decision making) that is 
adopted here. 

This perspective reflects the literature.  For example, Hellmuth and colleagues (Hellmuth et 
al., 2011) define a ‘climate service’ as  

“A decision aide derived from climate information that assists individuals and organizations in society 
to make improved ex-ante decision-making.”  

and that such a ‘climate service’  

“Requires appropriate and iterative engagement to produce a timely advisory that end-users can 
comprehend, and which can aid their decision-making and enable early action and preparedness.  
Climate services need to be provided to users in a seamless [i.e.  without the need for user driven 

additional offline processing between steps] manner and, most of all, need to respond to user 
requirements.” 

Ways of providing a climate service 

The provision of a ‘climate service’ can take multiple legitimate forms (Derval et al., 2022).  
These include providing: 

 Basic products of general interest: directly accessible climate data (such as sea level) 
 Basic analysis of general interest: data products and charts of climate statistics (such 

as changes in mean sea levels)  
 Tailored products for a particular user: products that respond to a particular need 

(e.g.  data visualised support for a media release and specific dashboards).   
 Detailed data to support analysis by others: providing access to detailed datasets to 

enable others to augment the data with their own datasets or processing. 

The above aspects are not however mutually exclusive, and many climate service platforms 
deliver a service via multiple routes (Derval et al., 2022).  These different ways of providing a 
climate service are considered throughout the co-design process and broadly echo those 
presented by WMO (2017).   
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Framework of co-design 

Delivering tailored climate services that can effectively inform decision-making requires 
multi-disciplinary and cross-sector collaboration together with an agreed framework within 
which such collaboration can take place.  The five-steps to achieve this identified by the 
World Meteorological Organisation (WMO, 2017) is revised here in support of the CoCliCo 
context (Figure 2).  Each step is appraised below, including how it is being addressed in the 
co-design of the CoCliCo services. 

 

Source: Adapted from Tall (2013) 

Figure 2 Five pre-requisites (steps) for the co-production of climate services  

#1: Develop a shared understanding of the service requirement 

As fully recognized by CoCliCo, stakeholder (end-user) participation in the assessment of 
their climate service needs is a pre-requisite to the success of any national or international 
programme aiming to build resilience to climate variability and change.  But climate service 
needs are context specific.  Identifying end-user needs therefore means valuing local 
sources of information.  Within CoCliCo these have been gathered through the Workshop 
(22 Feb 2002) and questionnaire (completed Jan-Feb 2022).  This information is used here 
to understand the demand and will continue to be updated through the on-going involvement 
of Champion Users (through the Demonstration Case Studies (DCS) to help in the 
production, delivery, and evaluation of climate services as key to ensure delivered climate 
services match identified needs. 
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#2: Bridge the gap between the ‘push of the science’ and the ‘pull of the user’  

Bridging the gap between climate science (the ‘push of the science’) and service user (the 
‘pull of the user’) is challenging.  Various participatory processes can help.  A structured 
dialogue can bring climate service providers together with planners and managers to identify 
how they can work together.  As a result, multi-disciplinary working groups, and national 
frameworks for the co-production of climate services can be established.  Climate services 
that include participatory or scenario games and support workshop discussions can 
encourage communities and experts to work together to identify possible solutions and 
means of supporting end-users in managing climate risk.  Facilitated discussions can 
generate an environment of openness and trust to ensure that all participants are 
comfortable and feel secure enough to share and explore each other's experiences.   

These processes are embedded in CoCliCo, and this report draws upon those engagement 
processes during the first months of the project.  This will continue throughout the project 
following completion of this task.  .  For the interaction to be sustained through the fast and 
full-track and beyond  the process will need to continue to be co-developed with users 
(through the Demonstration Case Studies). 

#3: Collaborate on the design of climate services to best address the service needs  

The next essential step is the production of climate information and associated services that 
demonstrably respond to end-user needs.  As CoCliCo acknowledges through the various 
science work packages, this includes: 

 Downscaling existing climate information to enable coherent approaches at multiple 
spatial and temporal scales (bridge geographical scales and time horizons). 

 Adding value to climate information by complementing it with sector knowledge on, for 
example, exposure, vulnerabilities and the adaptation actions and policies; and 

 Developing exploratory advisory products tailored to the needs of individual users (or 
groups of users) within a more broadly applicable integrated frameworks for climate 
service production. 

#4: Pilot, review and modify 

As the WMO (ibid) notes ‘reaching the last mile’ requires considerable effort but it is at this 
stage the service success is in the balance.  CoCliCo aims to develop advisory platforms 
and related data and analytical services and recognises that the final products need to be 
efficiently and effectively communicated.  Assessments of a range of delivery channels are 
necessary to ensure users receive the climate support services they need and are available 
to them.   

There are many options, but the format and mode of delivery should be suited to the user 
needs, not the modellers’ predilections.  One approach is through piloting and linking with 
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other intermediaries (such as media communication professionals, non-governmental 
organizations, as in community-based organizations, women's associations) to help bring 
together the climate service in the most useful and useable way.  In CoCliCo the Champion 
Users, ICLEI and other participants are central to this process as active and engagement 
partners in the piloting of the fast Track and exploratory tools.   

#5: Implement, review, and adjust 

Science and user demands change.  The co-design process does not therefore stop with 
implementation but requires an active process of monitoring and re-assessing the match 
between the climate service provided and changing local needs.   The notion of adaptation 
applies equally to the climate service as it does to actions and policies that may result.  As 
such, these continual re-assessments of climate service needs, complemented by advances 
in science and the ability to provide new services, provide a vehicle for iterative triple loops 
of learning feeding into that new product design (implement, review and adjust).  They also 
enable social learning for more effective co-design and tailoring of services to meet the 
inevitably changing critical information needs of end-users.  This is a challenge for CoCliCo, 
as a fixed term project, but it suggests that we should address the legacy that we leave as a 
priority, and right from the start and consider how this refinement process will be maintained 
into the longer term. 
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3. Decision mapping: Perspectives on climate 

service needs 

Decision making at the coast reflects multiple contexts, including a series of decisions at 
different scales and taken by different stakeholders.  Climate services have a role to play in 
supporting all these choices in providing users with authoritative insights into sea level rise 
and the changing coastal risks taking account of socio-economic development and 
adaptation choices (echoing the exploration of existing climate services in Task 1.1, Derval, 
et al., 2020).  This includes (but is not limited to) decision associated with (as illustrated in 
Figure 3): 

 Regional and national policy planning and climate action: understand the scale of 
present, how these may change and the evidence for the change, and the influence of 
alternative adaptations 

 Insurer and financial asset risks and stress testing: understand the scale of the risk 
faced across a portfolio and the ability to withstand ‘shocks’ 

 Shoreline management policy: understanding the locations that experience the 
greatest and changing risks and the how best to adapt 

 Spatial planning: understanding present and future risks and the how to account for 
these changes in planning choices. 

 Infrastructure planning and design: The changing climate conditions that may 
influence site designs and operations 

 Contingency planning: understanding the present and future risks to support 
appropriate preparations for changes in extreme events. 
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 Figure 3 Examples of the multiple decision types with a climate service need 

Seeking to map individual choices and who makes them would provide little insight into the 
emergent climate-related decision needs for CoCliCo to respond to.  Instead, five decision 
perspectives are considered (Figure 4).  These reflect the growing literature of climate 
services and, importantly, recent literature that seeks to address the contemporary issues 
associated with providing climate services that can be used to support real world decisions.  
These build upon important concepts discussed in many earlier papers (e.g.  Sayers et al, 
2002) to tackle the uncertainty tolerance of decision makers (Hinkel et al., 2019), upper tail 
sea level projections (Stammer et al., 2019), the co-development of climate change 
predictions  by scientists and stakeholders working together (Bisaro, et al., 2019), the 
institutional context of the provision and value of climate services (Lawrence at al., 2019), 
and on the representation of climate (response) information (Simm et al, 2019).  These 
perspectives are discussed below. 
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Figure 4 Perspectives on climate services needs 

Rational doubt (uncertainty tolerance) perspective 

Understanding the sources and importance of uncertainty within the decisions we make is a 
key driver in making more informed choices (e.g.  Sayers et al, 2002).  Decision uncertainty 
is a state of rational doubt as what to do.  Recognising uncertainty within our decisions is 
fundamental to understanding why certain options are preferred over others.  The view of 
the world promoted in this report asserts that uncertainty is natural and that for all important 
decisions there will exist to a greater or lesser extent uncertainty surrounding the selection of 
a particular course of action.  This perspective is wholly acceptable.  In fact, it may be 
argued (Green, 2001 personal communication reporting in Sayers et al, 2002) that being too 
certain that one option is preferred is a very dangerous state.  Recognition of decision 
uncertainty therefore poises two important questions: 

 What does knowledge of uncertainty say about the choices made? 
 What does knowledge of uncertainty say about the type of options that should be 

preferred? 

In understanding these questions and their answers a much more informed and responsive 
decision-making process can be engaged.  Therefore, the importance of decision 
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uncertainty will largely depend upon the decision ‘reversibility’ and its ‘robustness’ to 
change.  Such policies acknowledge our uncertainty in both the value we choose to assess 
a particular option, and the physical world in which the decision will be implemented. 

Hinkel and colleagues explore this in more depth to address the question of uncertainty 
tolerance in the target audience for climate services (Hinkel et al., 2019 ).  This relates to 
Step 1 above (Figure 2) in that the demands of the target audience need to be fully 
understood and built-in to the determination of climate service information provisions.  In 
summary these authors suggest that information on future sea-level rise (SLR) is needed for 
diverse coastal adaptation decisions, such as deciding on how much sand to apply for 
counteracting beach erosion, designing the height and strength of coastal protection 
infrastructure, and planning future developments in the coastal zone.  Different kinds of 
decisions thereby require different kinds of SLR information and not all kinds of information 
required can be delivered by the current state-of-the-art of sea-level rise science (Figure 5). 

 Source: Hinkel et al., 2020 

Figure 5 Influence of uncertainty tolerance on climate service design 

Hinkel et al., (2019)  addresses the design of climate services from the points of view of both 
decision science and sea-level rise science.  They found that three kinds of SLR information 
can be produced to inform coastal decision making:  

 First, probabilistic predictions of mean SLR can be produced for short term decisions 
(i.e., 2030-2050) and for only some locations.   

 Second, high-end sea-level rise scenarios chosen for different levels of uncertainty 
tolerance of decision makers can be developed by SLR experts assigning confidence 
levels to available SLR studies.   

 Third, learning scenarios estimating what will be known about SLR at given points in 
the future can further improve decision making.   
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This perspective reinforces the notion that the nature of climate service provided can and 
should vary, and the hypothesis in the paper is that it varies according to how uncertainty-
intolerant the user is.  Furthermore, some of the data that some potential users want to have 
cannot be made available under the current state of scientific knowledge.  The paper 
concludes that the  

"production of suitable information depends on the kinds of decisions users are facing.  This reiterates 
the importance of coproduction ….between producers and users of this information". 

Information content perspective 

From this perspective we accept the hypothesis that different users require different sets of 
information about sea level rise when making or approaching their different decision-making 
tasks.  This again relates to Step 1 in the previous chapter on the nature of the demand for 
climate services.   

Stammer and colleagues (Stammer et al, 2019 - Figure 6) focus on the information (or lack 
of) in the upper tail sea level projections.  They suggest that, ideally, climate service users 
need high-end sea level information representing the upper tail of the sea level frequency 
distribution, which considers all plausible yet unknown emission scenarios as well as involve 
physical mechanisms and natural variability of sea level.  But they contend this is not 
possible.  In the absence of such information they propose a framework that would infer the 
required information from explicit conditional statements (lines of evidence) in combination 
with upper (plausible) physical bounds.   

This approach acknowledges that uncertainty increases in with increasing time scale into the 
future.  It also allows consideration of the various levels of risk aversion of the diverse 
stakeholders who make coastal policy and adaptation decisions, while maintaining scientific 
rigour.  They suggest that pursuing such an approach could link previous IPCC (Inter-
Government Panel on Climate Change) based information with Coastal Climate Services 
(CCS) by informing users as to how to translate IPCC global and regional information into 
local user requirements.   
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Figure 6 Schematic of an iterative coastal adaptation approach (Stammer, 2019, from Jones et al., 2014) 

They conclude that to provide such sea level related climate services and to help 
stakeholders using new emerging sea level science results to maximum effectiveness calls 
for greater international cooperation and coproduction (i.e., integrating science with user 
needs) to develop sea level change climate services.  Such an approach could help users to 
apply information about sea level rise in practice, and better inform the science community 
about these needs.  This recognises that physical scientists also have different judgments of 
the plausibility of high-end sea level rise scenarios.  Embracing this uncertainty helps 
support and inform dialogue with stakeholders, to understand where views and convergent 
and where they are divergent.  The important role of social science research to better frame 
decision needs is also apparent and this effort must be truly interdisciplinary to succeed. 

Hierarchical and multiple user perspective 

Sayers et al, 2002 established the concept of tiered assessment methods that provide a 
coherent progressive refinement of the risk analysis to support different types of decisions 
(Table 1).  Sayers et al (2002) highlight that in a well-designed risk analysis system, there 
should be consistency between these different levels of analysis, even though the issues 
considered may well be different.  As the assessment becomes more detailed, the risk 
assessment methodologies will become more specific to a particular problem / decision.  
This applies to both the quantity of data required to conduct the analysis, the sophistication 
of the analysis methods and the significance of the decision being taken.  The level of detail 
chosen is then reflected in the accuracy and level of confidence decision makers can place 
on the analysis results. 
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Table 1 Tired flood risk management decision making and supporting data and methods (Sayers et al.,2002) 

 

Bisaro et al.,(2019) reinforce the point made by others that climate services are ideally co-
developed by scientists and stakeholders working together to identify decisions and 
user needs.  This does not imply converge views of the physical processes of climate 
change, or indeed what stakeholders need, but does enable informed discussion around 
how to use the information provided.  In doing so, they emphasise the importance of Steps 2 
and 3 in the previous chapter (Figure 2).  Bisaro et al (2019) also suggest that, while climate 
services have been developed at regional to local scales, relatively little attention has been 
paid to the global scale.  They identify 8 types of decisions that make use of global climate 
information (Table 2).  At a top-level, they distinguish between “multilateral climate policy 
decisions,” and “portfolio decisions involving multiple locations”, defining ‘Multilateral climate 
policy decisions’ as involving either “mitigation targets” or “multilateral adaptation” decisions.  
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Portfolio decisions involve either “choice of location” or “choice of financial asset” decisions.  
Choice of location decisions can be further distinguished as to whether they involve “direct 
climate risks”, “supply chain risks” or “financial network risks”.  Their associated survey of 
examples shows that global climate service development is more advanced for portfolio 
decisions taken by companies with experience in climate risk assessment (e.g.  re-insurers), 
whereas many multilateral climate policy decisions are at an earlier stage of decision-
making.  Their typology thus provides, they suggest, an entry-point for global climate service 
development by pointing to promising research directions for supporting global (non-local) 
decisions that account for climate risks. 

Table 2 A typology of decisions requiring climate information with examples from the coastal domain (Bisaro et 
al, 2019) 

Institutional decision perspective 

Lawrence et al.  (2019) emphasise the institutional context of the provision and value of 
climate services.  They stress the different types of climate services include long-term 
warning systems, projections, monitoring/triggers and signals, risk evaluation tools, and 
behaviour change tools.  However, climate services are often promoted as “improving 
uptake” and “translating and communicating science”.  They suggest that this framing, which 
assumes that climate services are developed by scientists and “provided” to users, has 
limitations for decision makers designing actions to address changing coastal hazard risk 
driven by sea-level rise.   
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Acting upon the IPCC 1.5 Degree Special Report imperative for urgent actions to reduce 
exposure and vulnerability at the coast will, they contend, require a transformation in the way 
climate services are developed and delivered, in tandem with an understanding of the 
relevant decision-making and policy context.  Tools and policies must explicitly address 
deepening uncertainty and changing risk over long timeframes.  Their use also must be 
compatible with the relevant jurisdiction’s institutional frameworks and decision-making 
practices and be relevant to user needs as changing risks unfold. 

Their work suggests that attention to both short- and long-term decisions are paramount to 
ensure relevance for the different timeframes of investments in infrastructure and planning 
coastal settlements.  This requires usable tools developed through multi-disciplinary efforts 
by scientists, coproducing them with decision agencies and communities.  They give 
examples of different types of climate services developed with users and draw out some 
universal lessons learned in developing and applying them in New Zealand.  This is reflected 
in the review of existing climate services undertaken in Task 1.1 within CoCliCo (Derval et 
al., 2022) and reinforces the importance of the climate services in support of adaptation 
planning (e.g.  Sayers et al., 2013, Haasnoot et al., 2020). 

Communication perspective  

Simm et al.  (2019) identify the responses to coastal climate change that are of interest for 
decision-making by end users and the delivery and the necessary communication process 
for this information.  This relates to Step 4 identified in the previous chapter (Figure 2) in 
terms of the need properly to communicate efficiently and effectively the results of climate 
research. 

The focus is on the representation of climate (response) information in a form that 
provides sufficient clarity amid uncertainty for end-users who are seeking to develop or 
maintain resilient infrastructure.  The paper recommends that the use of the term ‘climate 
services’ in situations unrelated to supporting adaptation to and mitigation of climate change 
should be avoided.  Better investment decisions could be made if Bayesian frameworks 
were used to assign probabilities to a Representative Concentration Pathway scenario 
(RCP:  a greenhouse gas concentration trajectory adopted by the IPCC).   

They suggest that associated predictions need to cover all types of climate change 
influences, not just sea level rise, and ideally provide concurrent time series to allow 
evaluation of dependencies.  Guidance on climate information published by official bodies 
needs to adopt a consistent approach, they emphasise, with a clear narrative that describes 
the transition from science to guidance.   

They conclude that the form in which climate services information is needed for the required 
end user decisions needs careful thought, including appropriate communication of the 
associated uncertainties using good practices and experiences from related sectors. 
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4. Climate services: Drivers of differential user 

needs  

A typology of stakeholder climate service needs is presented based upon multiple evidence 
strands, including the CoCliCo stakeholder workshop (held in February 2022), the CoCliCo 
questionnaire survey, literature review, and discussion within the CoCliCo team.  The 
typology is an initial assessment recognising this will be refined as CoCliCo progresses 
through continued interaction with Champion Users (pan-European, cities and towns and 
private sector infrastructure providers) as well as with the broader Stakeholder Group and 
the CoCliCo science work packages.   

Drivers of the climate service needs  

Based on discussions during the literature survey, the stakeholder workshop and 
questionnaire responses a basic typology of stakeholders needs emerges based on three 
aspects; physical coastal setting; the decision challenge, and the maturity of the in-house 
capability (Figure 7).  These aspects are discussed in turn below. 

 

Figure 7 Drivers of the differential climate service needs of stakeholders 
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Physical setting  

The physical processes that drive coastal flooding vary from the large-scale oceanic 
environment, through the regional scale coastal environment and into the pathway 
environment of coastal defences and flood plain areas.  As the dominant physical processes 
change in space (i.e.  from place to place) and through time in response to climate change 
and adaptation, so too have the modelling methods that have been developed to simulate 
them.  The use of the Source, Pathway, Receptor approach can help understand the 
elements of the system and how they are influenced by climate change and adaptation  
(Sayers et al, 2002, Evans et al, 2004).   Hawkes et al., 2004 considered this from the 
perspective of the dominant physical processes that form part of an analysis of coastal flood 
risk, highlighting it is useful to describe the physical system as interconnected but distinct 
zones to support understanding (Figure 8).   

 

 

Source: Hawkes et al, 2004 

Figure 8 Source-Pathway-Receptor - Characterisation of the physical system and the influences upon it 

All aspects of the physical setting are likely to be important in differentiating the challenge of 
appropriately representing the physical processes in a given location compared to another.  
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For the purposes of a climate service typology however the central distinction relates to the 
presence or otherwise of backshore defences (the defended or undefended case).   

Decision significance  

The significance of the decision (i.e.  the real and perceived consequences for decision 
maker of getting it wrong – economic, reputation etc) shapes the nature of the climate 
service need.  The decision scales (pan-European, regional, or local) are differences 
enshrined in the CoCliCo research and confirmed through the stakeholder engagements 
within each Demonstration Case Study (to be reported separately) and the stakeholder 
questionnaire and workshops (reported later in Chapter 5).  At each scale of decision the 
tolerance to uncertainty varies and so too do the types of the methods and data than would 
be acceptable to deploy. 

The complexity of the decision to act or not (in policy or physical intervention terms) and if 
so, how, and when, will differ in different circumstances.  In some locations only marginal 
changes to coastal infrastructure may be required to match the scale of sea level rise and 
hence risk.  In other locations incremental adaptation will be necessary, through time, and 
climate service projections of sea level rise in this context become more important.  Finally, 
there will be an increasing number of locations where transformational adaptations will be 
required to accommodate sea level rise. 

Sayers et al, 2022 explores the case for continued incremental adaptation at the coast or the 
need for more transformation realignment.  The research sets out four types of community 
most likely to need some form of realignment (defined as transformational change in 
shoreline management approach) across England.  The supporting national scale analysis 
suggests each typology is likely to experience ‘high’ realignment pressure for different 
reasons, implying the decision challenge may be similar despite differences in the physical 
context (Figure 9).  The four types are: 

Type I - Single communities under pressure – despite a significant number of properties at risk 
from coastal flooding, the complexity of the shoreline and floodplain suggest the level of investment 

needed to maintain the current shoreline is likely to be significantly greater than the benefits.  
Realignment may not impact the whole floodplain but nonetheless may require relocation of many 

properties. 

Type II - Dispersed communities within an extensive coastal floodplain – the shoreline defences 
protect an extensive floodplain containing multiple small communities.  As the investment needed to 

maintain the shoreline position increases pressure will increase on finding a new realigned (and more 
easily maintained) defence position.   

Type III Squeezed narrow coastal floodplain – a narrow floodplain constrained between the 
shoreline and raising ground.  Many location promenades, rail lines and roads are located within the 

narrow floodplain that will be increasingly costly to maintain as sea levels rise.   
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Type IV Marginal quay and coastal harbours communities – low lying properties squeezed 
between a raising hinterland and harbour quay walls.  Larger commercial harbours may be capable 
adapting to rising sea levels, but smaller historic coastal harbour communities present a particularly, 

and perhaps overlooked, adaptation challenge.   

 

Source: Sayers et al, 2022 

Figure 9 Four typologies most likely to experience high pressure to transition to a realigned shoreline position 

Available capacities 

There are many organisations and agencies with interests in coastal issues including: 

 Policy development organisations (national and international governmental)  
 Risk reduction agencies (those with operational duties and responsibilities, local 

authorities from small, medium, and larger cities and towns) 
 Asset owners and protection bodies (ports and harbour authorities; coastal landowners; 

Non-Governmental Organisations; financial asset managers etc) 
 Research and consultancy bodies (state owned and private) 
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The climate services of interest to these different organisations will in part reflect the 
physical settings and decision scale of interest but also their in-house available capability – 
including the ability to assess data, run models, provide decision support, etc.  For those 
stakeholders with a high degree of available capacities in-house the demand on an external 
Climate service, such as CoCliCo, is likely to be different to an organisation with much more 
limited resources.  This may imply that, for a national body or a small-town authority owner 
with limited capability, the most significant added value is provided by a climate service that 
provides a calculation of changing risks and possible adaptations based on pan-European 
datasets without refinement.  Whereas, for a national body with mature and advanced 
capacities, more selective climate services may be of interest.  This might be, for example, 
the comparison of observed trends in sea level rise against past projections, benchmarking 
generic scenarios against international standards (as indicated by the RWS, Netherlands as 
part of DCS#1) or the provision of the boundary conditions of the latest sea level rise 
scenarios  for onwards analysis by a consultant working for a port authority.   

The combination of the decision scale and the available capacity will influence the most 
important climate services and the most useable and useful variables (from boundary 
conditions, exposure, vulnerability, risk, and adaptation as well as the demand for access to 
the underlying datasets).  This combination of influences is illustrated in Figure 10.
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Figure 10 Decision scale and available capabilities influence the focus of the climate service need
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5. Climate services: Development priorities 

Overview and methods 

To supplement the literature review and discussion presented in the preceding chapters 
additional strands of evidence are used to support the identification of the development 
priorities for CoCliCo, namely: 

 Questionnaire survey: An on-line questionnaire was used to explore the context and 
nature of the data that climate service users need and therefore provide the climate 
service providers with multi-dimensional and integrated scenarios with which to work.  A 
very satisfactory total of 55 questionnaire returns was obtained across a wide range of 
users with a wide variety of interests (CoCliCo, 2022a). 

 Stakeholder workshop: A Stakeholder Workshop was held (virtually) on the 22nd of 
February 2022 with 58 individuals attending, some with previous knowledge of CoCliCo 
but many engaging for the first time (CoCliCo, 2022b).   

 Engagement with SCORE (with engagement led by ICLEI in CoCliCo) and Knowledge 
Hub on Sea Level Rise (with engagement led by Deltares in CoCliCo) to share results 
of parallel stakeholder engagement activities and to help ensure complementarity rather 
than duplication. 

In combination these three modes of engagement provide complementary insights.  The 
questionnaire provides a structured elicitation process whereas the Workshop provided an 
opportunity for a more expansive discourse with stakeholders.  The discussion of the 
development priorities below takes of the form of the ‘integrated scenarios’ to be used in 
CoCliCo.  It is, however, noted that these will continue to be refined and developed through 
the Rich User Narratives to be co-developed in the context of each Demonstration Case 
Study (reflecting the needs for stakeholders with an interest in climate services from a Pan-
European, city and towns and private infrastructure perspective). 

Integrated scenarios: An initial framing 

The development of the CoCliCo proposal was based around ‘integrated scenarios’ of sea 
level rise, socio-economic change and adaptation assessed at a series of times in the future.  
The definition and design of long-term integrated scenarios has been explored by various 
authors (Evans et al., 2004, de Bruijn et al, 2008 and their several recent refinements).  The 
proposed approach here builds upon these but recognises the need to identify the most 
useful integrated scenarios with stakeholders.  The discussion below sets out the findings of 
this initial co-design process.   
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Time horizons: Priorities for assessment 

Identifying the time horizons that are of most interest to users has been an important line of 
discussion through both the questionnaire and the Stakeholder Workshop.   Through the 
questionnaire stakeholders were asked to state their preferred time horizon for CoCliCo to 
focus upon, by scoring the following five options (from strongly against (1) to strongly for 
(5)): 

 1990 (baseline risks)  
 2020 (to assess current risks and their recent evolution)  
 2050 (to address the time-horizon of most adaptation programs) 
 2100 (for decisions on long-life infrastructures) 
 Other 

The returns are shown in Figure 11.  The most favoured time horizon from the questionnaire 
survey is that for 2050 (to address the time-horizon of most adaptation programmes), 
indicating an emphasis on the climate related data needed for medium term adaptation 
decisions that need to be made today.  Understand the present and longer-term risks are 
also important.  Few stakeholders gave priority to understanding risks in the past (i.e.  the 
1990’s option, as although this is an important baseline for climate change projections, 
stakeholders see this as less important for decision making).   

 

Responses: 50 out of 55 answered this question 

Figure 11 Time horizons favoured by climate service users 

The Stakeholder Workshop provided an opportunity to discuss the issue of time horizons 
more broadly, with a range of opinions expressed.  For the most part, all users support the 
availability of a variety of time horizons and confirm the need to access a range of 
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projections as a basis for exploration in their decisions.  The was a strong requirement from 
users that the baseline is clear, and the platform should provide clarity and confidence that 
this has been handled consistently across all inputs.  The quotes below are drawn from 
collated comments: 

 Understanding of present-day risk help focus on immediate actions  
 Multiple time horizons are important and should be emphasised 
 Standard time horizons used help integration with other process - i.e.  .e.  in reference 

regional climate change projection Euro-cordex1 
o Hindcast (ERA Interim): 1989 – 2008 
o Control: 1951 – 2005 (1951-80, 1981 – 2010) 
o Scenario: 2006 – 2100 (2011-40, 2041-71, 2071-2100) 

 Critical infrastructure – Infrastructure decisions are long lasting, for the most critical this 
may demand very long-term planning (even up to 2300) 

 Policy and strategic planning - A longer-term time horizon can be useful (to 2150) 
 Insurance and financial stress testing – A medium term horizon is typically required 

(2030-40). 
 

Summary implications for CoCliCo 

Time horizons:  As a minimum CoCliCo should provide three periods – present-day (taking 
care to be clear on the associated reference date); a medium term (such as 2040) and a 
longer term (such as 2100).   

Coastal processes and climate change projections of interest 

Based on the survey, stakeholders confirmed an interest in both changes in ‘mean’ sea level 
and changes in ‘extreme storms’ (with 76% supporting both).   Climate drivers associated 
with rainfall, wave conditions, wind and heat were all important but less so.  Only 16% 
considered saline intrusion an important climate change process.  Users from the Workshop 
prioritized a focus on extremes as well as (if not more so) than changes in mean values as 
well as clarity around the uncertainties included (and how these map to real world process) 
and, the evolution of risk, over time, and across a spectrum of integrated scenarios.  Again, 
mentions were made of the multi-drivers than may combine to  drive plausible high-end 
scenarios of change. 

The survey confirms the sea level rise focus of CoCliCo, and although not the only change 
of potential importance (wave height, direction, period etc) sea level rise is widely 

 

 

1 https://www.euro-cordex.net/060374/index.php.en 
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recognised amongst stakeholders as the dominant climate change driver (as recognised in 
various national reports, including UK Climate Change Risk Assessment Sayers et al., 
2020).  A preference was expressed towards a focus on extreme storms (but not ‘worst-
case’ scenarios) and chronic flooding (Figure 12). 

 
Figure 12 Coastal flood responses of most importance 

In presenting the projections of SLR, through the survey and the Workshop, Stakeholders 
were asked about how to present the projections in the context of Representative 
Concentration Pathways (RCP)2 or Global Mean Surface Temperature (GMST, rise from 
pre-industrial times).  Although GMST was, in general, considered more easily 
communicated, no strong bias was highlighted.  However, the linkage between RCPs and 
the GMST needed to be clear, and this is particularly problematic at the coast where SLR 
scenarios show a pronounced path-dependence and are not easily related to GMST (but as 
a minimum require GMST and the future year to be used).   

 

 

2 Shared-Socio-economic Pathways (SSPs) are a series of scenarios describing alternative socioeconomic development 
futures, while RCPs illustrate different climate futures that relate to scenarios of greenhouse gas emissions. 
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When asked to consider the most important future projections of SLR, 49% of respondents 
suggested the primary focus should be a 3oC rise in GMST (realistic given Interned 
Nationally Determined Contributions), with 28% suggesting 1.5oC (Paris Agreement) and 
18% suggesting a focus on high-end scenarios (including contributions for enhanced land 
ice mass loss and climate impacts, e.g.  Harrison et al., 2019).  In all cases, the discussions 
during the Workshop highlighted the importance of access to the detailed evidence base 
associated with changes in Sea Level Rise together with associated expert narrative 
(including an attribution of which drivers are associated with which spatial and temporal 
scales of SLR).  Self-exploration (through user-based ‘what-if’ sea level rise projections) was 
also highlighted as of use. 

Summary implications for CoCliCo 

Climate change projections:  As a minimum CoCliCo should include scenarios associated 
with 1.5 oC and 3oC rise in GMST (and related to the given time) and ideally a plausible 
expert led high end scenario or enable users to enter a ‘what-if’ sea level rise scenario. 

Socio-economic projections 

The questionnaire reveals a strong support for the inclusion of socio-economic projections 
as part of the description of the future.  Future changes linked to Shared Socio-economic 
Pathways (SSP) were considered by a majority (82%) as most important but there was also 
support for  well defined ‘high growth’ and ‘low growth’ scenarios (Figure 13).  Additionally, 
some stakeholders expressed the importance of understanding changing risk and 
vulnerability across lower income communities in supporting a ‘fair’ transition in urban 
planning and regional investment choices.  Through the  Workshop some associated issues 
where raised: 

 Infrastructure provision projections: Forecasts of changes in energy supply and 
generation, telecommunications (cables and installations), offshore (coastal) wind, and 
the develop of tidal power. 

 Demographics change: aging communities and the most disadvantaged 
(disproportionately represented in flood areas, Sayers et al, 2017)  

 People’s adaptational behaviours and vulnerability: the changing capacity for people 
to adapt due to GDP growth, for example 

 Downscaling the SSP scenario: to coastal areas was highlighted as an important 
challenge. 

 The change in risk in the absence of socio-economic change 
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Figure 13 Stakeholder expressed support for alternative socio-economic scenarios 

Summary implications for CoCliCo 

Socio-economic projections:  As a minimum CoCliCo should include links to the SSPs  
and identify higher growth and lower growth projections.  Including additional scenarios and 
additional scenario characteristics would be useful. 

Adaptation scenarios 

In direct support of the CoCliCo proposal, the user survey explored the type of adaptation 
scenario CoCliCo should focus on.  The majority supported the use of a cost-benefit based 
adaptation scenario (83%) and just under half of the respondents considered it was 
important to include a ‘business as usual’ adaptation case (43%) and one suggested the use 
of  ‘Real Options’ approaches (e.g.  Wreford et al., 2020, McGahey and Sayers, 2008) -  
Figure 14. 

 

Figure 14 Stakeholder expressed support for alternative adaptation scenarios 
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The Stakeholder workshop showed a focal point of discussion by users in valuing more 
ecosystem-based approaches of local or regional climate change adaptation, maintenance 
of supply ecosystem services, and green and blue infrastructure policies.  The Stakeholder 
workshop provided an opportunity to explore these in more detail and highlighted the 
importance of considering issues of: 

 Business as usual – Business as usual does not imply an unchanging situation as most 
users highlight, they are already actively adapting, in the light of the current policies, 
such as Local Development Plans, Green and Blue Infrastructure plans, water-sensitive 
programs (i.e.  Living with Water programme), as well as investment in major resilient 
and sustainable schemes that may be planned or ongoing.  This was agreed as an 
important scenario but will require careful definition in the Rich User Narratives to follow. 

 Cost Benefit –Considered an importance by most, but during discussions stakeholders 
expressed concern that such an analysis is normative and complex to understand what 
has and has not been included, highlighting the need for clear messages from the 
analysis.  Concern raised was the covering of environmental benefits or monetarization 
of the ecosystem services, supporting the role of environmental protection measures and 
the inclusion of resilient natural infrastructures (bringing in ecosystem-based adaptation 
analysis).  Recognising that standards and regulatory frameworks vary across countries, 
care will be needed to provide well defined and understood adaptation responses, for 
example maintaining a given coastal defence standard where it is cost beneficial to do 
so. 

Other considerations highlighted during the workshop were: 

1 Adaptation scenario building 
 Counterfactual to action - No further adaptation 
 Adaptation effort:   Understanding where marginal; incremental; transformational 

adaptation may be needed will be required by different organisations. 
 Locally relevant adaptation choices:  Consider scenarios and solutions available for 

different coastal morphologies with cost and benefits of the solutions and account 
provided for adaptation pathways as a flexible planning tool. 

 Adaptive policies, consider how different measures influence the scenarios 
(defences, planning, etc), for example Shoreline Management Plan policy outcomes 
in UK are not viable with the current investment policy (e.g.  Sayers et al., 2021). 

 Built and Nature-Based Solutions (NBS) - Resilient water infrastructure, NBS and 
ecosystem protection for future adaptation.  Stakeholders also expect to see an 
increase the adoption of nature-based solutions for coastal protection, but capturing 
the performance and benefits of NBS, and upscaling NBS beyond the pilot scale, are 
recognised challenges 

 Complexities in the cascade of adaptation choices - this may incur additional costs 
derived from drainage infrastructure renewal or implementation (for example 
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 water treatment).  Again, stakeholders also expect to see an increase in the 
adoption of NBS for coastal protection, so capturing the performance and benefits of 
NBS is a recognised challenge 

2 Providing insights that reflect the decisions influences  
 Disadvantages for lower income communities/ countries, noting higher income 

countries are more able to adapt (as identified in the UK e.g.  Sayers et al, 2017).   
 Reconciling public and private interests as part of the adaptation choice: Multiple 

public and private decisions are involved in harbour development for, and together 
with, coastal urban strategic planning, together with diverse issues of tourism and 
future nuclear development at the coast. 

 Reconciling short- and long-term adaptation: Evaluate the consequences from a 
‘wrong’ adaptation strategy in terms of solving or contributing to the long term and 
assessing the residual risk.  ‘We are not constructing a seawall for 2200, but we plan them today 
so they can be adapted when and how needed.’ 

3 Explore the ‘full’ range of what may happen 
 Design of scenarios for adaptation to provide useful insights: The use of plausible 

worst-case scenarios can engage communities with the possible scale of change 
needed.  This allows for greater debate and involvement, although many note the 
importance of plausible high-end scenarios rather than ‘worse-case’ approaches that 
can be seen to limit discussion. 

 

Summary implications for CoCliCo 

Adaptation scenario:  Users recognise adaptation is context specific and multi-objective, 
but also appreciate the limitations of CoCliCo, suggesting CoCliCo should provide well 
defined adaptation scenarios that are differentiated where possible by coastal typology.  
Cost-benefit assessment and a well-defined business as usual approach are broadly 
confirmed as the foundation for such scenarios.   
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Emerging integrated scenarios 

The analysis of the user needs, above, provides an initial perspective on the integrated 
scenarios for taking forward in CoCliCo (Table 3).  This will need to be reviewed and 
elaborated through the Rich User Narratives (to be developed in WP1 – Task 1.3) and what 
is the art of the possible within the science and development (WP2-6). 

Table 3 Emerging integrated scenarios: User preferences 

 

Note: A single integrated scenarios would include aspects drawn from each column and all coherent 
combinations are likely to be useful to support stakeholder decisions.   

Information requirements 

Access to data 

Through the workshop stakeholders expressed a strong desire to be able to access (and 
download) the underlying data used within the platform, highlighting frustration with other 
platforms where only mapped, tabularised data can be viewed, or partial datasets 
downloaded.  Enabling broad  (easy) access was considered useful to enable onward 
analysis, highlighting three priority areas for consideration: 
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 Data management:  A suggestion was to avoid creating what already exists but to 
base on - or to use - the current available resources.  So, within this 
recommendation, users requested providing well-defined metadata to enable sharing 
together with an open geodatabase 

 Formats: A mandatory request for some of the users was having access to 
Shapefiles and CSV file formats at least.  Whereas a few also requested for the 
netCDF format in addition to the Shapefile, and to allow not only visualization through 
maps or web data visualization applications, but also other kinds of data such as 
datasets.  The GeoJson file format was also requested for a vector data file.  KML 
was mentioned as to help the dissemination, together with the NEtCDF and CSV.  
The user Survey suggests CVS, Shapefile and Geodatabases are all acceptable with 
a preference towards CSV/shapefiles (~90% of respondents) 

 Download data resolution: the ability to access and download the raw inputs and 
the processed data at their native resolution can help in maximizing the sharing 
capabilities.   

These findings are supported by the results from the User Survey highlighting strong support 
for not only access to output datasets and summary statistics but also the input datasets 
(Figure 15). 

 

Figure 15 Stakeholder expressed support for access to output and input data 
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Presentation of uncertainties 

Climate data inevitably contains many uncertainties, and this was a theme explored in the 
CoCliCo User Survey and Workshop.   

From the workshop the following points are significant: 

 Data uncertainty: Uncertainties were not only considered in terms of how well the 
underlying data on exposure, dykes, and topography reflects reality, but also whether it 
is related to socio-economic aspects, such as no climate policy applied or a range of 
SSP scenarios to assess these possible different trends. 

 Model uncertainty: Assessing model needs for accuracy was an important topic for the 
participants.  As part of this discussion were the further components to be added in the 
model, and the uncertainty around sea level projections, including mean sea levels, 
mainly, but also extreme sea levels and the acceptable thresholds, inundation through 
flooding data such as water-depth distribution determined based on the duration, 
frequency and intensity for different scenarios, and exposure the different kinds of risk 
identified. 

 Model structure uncertainty: Another referred aspect was to determine what has been 
included in the assessment, so that no relevant processes can be excluded, and to 
define how important the reflected aspect is in accordance with this model. 

 Finally, participants requested explicitness in presenting the uncertainties in climate data, 
which could be accomplished with some innovative tools that also improve the 
communication  with users and their understanding. 

 
The Survey provides insights on how to represent the communication of uncertainty (
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Figure 16).  The favoured approach is one of the simplest listed: the climate data should be 
focused on best estimates but with plausible upper and lower bounds (67% of the 51 
responses to this question area).  But half of the respondents (49%) favoured having access 
to individual climate model simulations, allowing the users their own analysis.  In responding 
to these requests, consideration could be given to the framing of the approaches from Hinkel 
et al., 2019, in general terms: 

 Probabilistic predictions of mean SLR can be produced for short term decisions (i.e., 
2030-2050)  

 Sea-level rise scenarios developed through expert processes that embed different 
degrees of precaution (including higher end scenarios)  

 Conditional storylines – changes conditional upon the integrated scenarios  

 

 

 

Figure 16 Stakeholder expressed preference for the presentation of uncertainties  

Inbuilt and exploratory tools 

The use of in-built and exploratory tools was discussed during the Stakeholder Workshop, 
and a range of comments was recorded: 

 Visualization tools: Visualization tools can be very useful, in particular, Interactive Map 
viewers with GIS interoperability to perform impact analysis based on other data 
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available; Simple 3D viewer for easy infographic creation and dissemination and 
awareness raising 

 Web interface: Access within a web interface with export capabilities for the user to link 
to regional viewers already developed with different scenarios.  This could include 
automatic report creation and summary dashboards. 

 Guidance and pathways: Providing supporting guidance not only on the function of 
the tools but an accompanying  expert narrative on how to apply to decision making, 
including in support of follow-on analysis (explaining how to take forward to adaptation 
planning for example).   

All the approaches will be user specific and will need to be elaborated through the Rich User 
Narratives in Task 1.3. 

Update frequency 

The stakeholders recognised the systems as dynamic, and that climate data and projections 
are continually changing.  Climate services and their data may well become out-of-date 
quickly.   

The CoCliCo questionnaire asked respondents about their favoured frequency of updating 
the climate data they need.  The response was pragmatic (Figure 17), favouring changes as 
science progresses, and few wanted up-dates only 5-yearly.  There is a danger here, of 
course, in that up-dates dependent on science becoming available may face different results 
from different coastal/climate scientists.  Hence the response by over a quarter of 
respondents (27.5%) favoured consolidated results every three years.  There is an issue 
here to be debated around the best update regime to be pursued and how to provide the 
resources for this.   
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Figure 17 Climate services up-date frequency favoured by the questionnaire respondents 

How to keep users involved 

A final topic to be explored in the CoCliCo questionnaire was the further involvement of 
stakeholders in the continued development of CoCliCo.  The results confirm strong support 
for continued involvement, from 48 respondents (out of the 55), showing the nature of the 
information they need.  Only one quarter were interested in the science (presumably leaving 
that to the climate service providers), but nearly half (20 respondents) were interested in 
access to the core platform, and 33% in the data products, indicating strong support for the 
outputs from the CoCliCo project. 

One central and practical approach to this continued involvement will be through the 
development of the Rich User Narratives (relating to Pan-European, cities and towns and 
infrastructure providers).  Each has its own ongoing engagement activities and will provide a 
means of developing more detailed requirements for WP2.  These activities also include a 
series of related workshops, for example: 

 DCS#1 - Pan-European and National policies – Continued dialogue with the SLR 
Knowledge Hub (via Deltares) and Rijkswaterstaat. 

 DCS#2 - Cities and towns – Continued engagement and sharing with SCORE and the 
ICELI network as well as Workshops planned in October 2022 (led by ICLEI with 
Deltares/SPL)  

 DCS#3 - Infrastructure providers – Continued engagement including a Workshop 
planned in Rome, September 2022 (led by Federlogistica/ SPL and ENEA) 
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6. Conclusions 

The review of the co-design process and recent literature highlights a reasonable measure 
of consensus about the processes of developing climate sciences and their prerequisites.  
Of particular importance are the demands of the user community and communicating 
efficiently the results of climate science investigations and forecasts to that target audience.  
This means we can be confident that we have assessed and understood the various 
contributing factors to the development of climate service priorities, and we can proceed in 
the remainder of this project to look at the nature of the stakeholders involved and their 
needs before setting out an assessment of the CoCliCo climate service development 
priorities.   

The CoCliCo User Survey shows a preference for scenarios that are medium to long term in 
timescale (2050s), with a use of the Shared Socioeconomic Pathways (SSPs) for the socio-
economic dimension, and adaptation only acting where it is cost-beneficial to do so, or 
vulnerable ecosystems are at risk (due to sea-level rise, coastal erosion, or saline intrusion, 
among others).  There was a clear requirement from stakeholders that CoCliCo should be 
based on well supported best estimate climate sciences, with estimated upper and lower 
bounds, and consolidated up-dates and/or as science becomes available.   

Overall, these results from both the workshop and from the questionnaire survey favourably 
endorse the CoCliCo project.  This is both in terms of indicating a broad consensus about 
climate service development priorities, including the scenarios to be explored, and 
identifying the most pressing needs of the climate service users.  The important gap CoCliCo 
fills was reflected when the vast majority (96%) of Stakeholders confirmed interest in 
receiving more information from the project as it progresses 
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