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A 2-metre rise in sea level is almost 
inevitable. The uncertainty is on the 
timing. 

How do we adapt? How do we mitigate?



Smart control of the climate resilience
in European coastal cities
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Citizen Science

Digital Twin 

SCORE ICT Platform

Nature-Based Solutions

Economic Assessments

Risk Maps & Tools

Technical Results
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We built more than tools - 
we built relationships, 
inspired new ways of 
working, and created real 
momentum for resilient 
coastal cities.

Impact & Legacy



Agenda

Session 1: Co-Creation & Living Labs – Rethinking Climate Adaptation

Session 2: Data-Driven and Nature-Based Adaptations – Tools for Today
          & Tomorrow

8 SCORE – Final Event
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Smart Control of the Climate Resilience in European Coastal Cities

Thank you!
Dr. Salem Gharbia 

Salem.gharbia@atu.ie 
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Co-Creation & Living 
Labs – Rethinking 
Climate Adaptation
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A Coastal City Living Lab

11

1

CCLLs are based on the Living Labs concept but focus 
on co-designing and co-developing coastal city 
interventions and activities through novel 
Ecosystems Based Approaches (EBAs), involving all 
relevant stakeholders in the development of it.

A CCLL is an innovation intermediary, which 
orchestrates an ecosystem of actors
in a specific region to tackle specific challenges 
related to sea level rise, coastal erosion and extreme 
events.

SCORE established 10 CCLLs that involve citizens,
scientists, policy makers and other stakeholders in
providing prototype coastal city early-warning systems.
These CCLLs learn from each other in different
frontrunner and follower roles, ensuring engagement,
empowerment and learning throughout the process.



Co-creation and Co-design

Co-design is a specific instance of the broader concept of co-creation and refers to 
the creativity of designers and people not trained in design working together in the 
design development process.

“In the case of SCORE, co-creation is the 
outcome of the process where different 

knowledge, values and expertise evolve to 
build a consistent and sustainable CCLL”

“In the case of SCORE, the solutions needed to 
adapt to the climatic hazards each Coastal 

City is facing will be co-designed through the 
CCLL ”

Co-creation is understood as a process that, based on the identified needs, aims to 
develop results that involve knowledge flows and absorptive capacities from all 
actors involved across the entire economic and social environment, referred to the 
addressed needs (European Commission, 2016).



Co-creation in SCORE through the Living 
Lab Integrative Process

13 SCORE – ECCA Event

SCORE Co-
Creation toolkit

Community engagement in 
solutions



The SCORE CCLL Outcomes

The CCLLs’ co-created values—such as ecosystem-based 

adaptations (EbAs), smart sensors, digital twins and ICT platforms played 

a crucial role in demonstrating the network’s technological 
advancements while driving societal and environmental 
impact within coastal cities. 



The SCORE CCLL Outcomes



The SCORE CCLL Legacy

The CCLLs’ co-creation 
activities with four key 
actors—government, 
academia, industry, and 
citizens—have built a 
legacy of sustained 
engagement on climate 
issues while fostering 
innovation in coastal 
climate adaptation.



CCLLs Citizen 
Science Activities

• Empowered local 
communities to actively 
participate in data 
collection, making 
observations and analyzing 
information

• Enhanced research 
capacity, promoted public 
engagement, 
environmental awareness

Photo source: SLIGO & DUBLIN CCLL

The SCORE CCLL 
Outcomes



The SCORE CCLL Outcomes

The CCLLs’ have achieved significant tangible and non-tangible project 
results linked to their efforts in fostering strong relationships with key 
partners and stakeholders allowing CCLLs to effectively mainstream 
results in the wider community.
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INFORM CONSULT INVOLVE EMPOWERCOLLABORTE

Engagement models CITIZEN SCIENCE

INCREASING IMPACT ON DECISION

What is Citizen 
Science?
Citizen Science (CS) refers to a broad range of activities in which 

individuals from diverse backgrounds actively contribute to scientific 

research in meaningful ways, beyond simply serving as subjects in 

medical experiments or participants in social science studies.

To provide the 

public with 

balanced an 

objective 

information

To obtin public 

feedback on 

analysis/ 

decisions

To work directly 

with public in 

the process to 

address public 

concerns 

Partnering 

with public in 

decision 

making and 

developing 

To place the 

final decision 

making in the 

hands of the 

public

COLLABORATE

• Passive sensing

• Volunteer 
Computing

• Environmental and 
Ecological 
Observation

EMPOWER

• Participatory 
Sensing 

• Civic/ Community 
Science
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A framework for 

Community-based 

Monitoring and 

Citizen Science 

The framework uniquely 

combines stakeholder 

workshops with 

SCORE tools, and it's 

supported by a set of low-

cost, easily replicable 

environmental sensors. 

These tools and sensing 

devices enable the 

systematic collection of 

hyper-local data on 

parameters such as 

temperature, humidity, 

and water quality and 

level. 
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SCORE Sensors 

Catalogue

The low-cost sensor 

catalogue served as a key 

resource during the 

sensor selection 

workshops. 

These workshops involve 

stakeholders to identify 

suitable low-cost 

sensors for specific 

environmental 

challenges using the 

Sensor Catalogue. 

The selection is guided by 

criteria such as ease of 

use, relevance to the local 

context, and availability of 

resources.
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Sensors 
Selection 
Workshops in 
each CCLL
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Sensor Onboarding Workshops

The onboarding app provided clear, step-by-step guidance 

on the assembly and deployment of sensors, ensuring 

attendees could independently set up and utilise them for 

environmental monitoring. 

Facilitators introduced the onboarding materials, offering 

hands-on demonstrations and troubleshooting techniques to 

address potential technical challenges. 
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DD MONTH YEAR

What is a Geogame?

Geogames are a type of serious game (particular purpose, 

beyond only entertainment) that use virtual or physical 

representations of the real world, employing mechanics 

designed to foster the acquisition of spatial analysis skills.



In: https://score-eu-project.eu/ 

Ecosystem-Based Approaches: Catalogue and Evaluations

https://score-eu-project.eu/


Ecosystem-Based Approaches: Catalogue and Evaluations
SOCIOECONOMIC EVALUATION USING MULTICRITERIA AND COST-BENEFIT ANALYSES 

✦ Vilanova i la Geltrú: 47 km south 

of Barcelona, ~68,800 residents.

✦ Past overflooding of the 

temporary river Torrent de la 

Piera disrupted roads, sidewalks, 

and access.

✦ Rivers' capacity to manage rising 

flood risks is limited as urban 

development reduces floodplains.

✦ Restoration of the stream with 

EBA measures along a ~3km 

section.

Study area



Ecosystem-Based Approaches: Catalogue and Evaluations
SOCIOECONOMIC EVALUATION USING MULTICRITERIA AND COST-BENEFIT ANALYSES 

Source: Aigües de Vilanova i la Geltrú



MULTICRITERIA ANALYSIS (MCA)

Workshop in March 2023: 

29 participants from academia, citizens groups, government, private sector. 

Ecosystem-Based Approaches: Catalogue and Evaluations

Evaluation criteria: 

• Perception of flood risk 
reduction

• Biodiversity conservation and 
improvement

• Heat stress reduction

• Water quality improvement

• Landscape aesthetic value

• Carbon capture and 
sequestration

Measures (final ranking):

#1 Combination of measures (all except filter strip) 

#2 Renaturing along river stream banks 

#3 Restitution of river stream-bed depth and 
renaturing

#4 Heightening the river stream bank

#5 Implementing a filter strip



COST-BENEFIT ANALYSIS (CBA)

✦ Adaptation measures (separate and combined):

✦ 2) Widening the riverbed 
while maintaining the gradual 
slope of the stream

✦ 1) Raising the right riverbank with 
an earthen levee

 Use of geoengineering (live slope 
grid) and greening with geofibre and 
vegetation.

Flaticon - freepik

Ecosystem-Based Approaches: Catalogue and Evaluations



COST-BENEFIT ANALYSIS (CBA)

Ecosystem-Based Approaches: Catalogue and Evaluations

Methodological 
considerations:

✦ Adaptation vs. inaction.

✦ Timeframe: 2024-2065.

✦ Scenarios RCP 4.5 and 8.5.

✦ Benefits (avoided losses) and 
Costs (investment and 1% 
annual maintenance costs).

✦ Discount rate: 3%.

✦ Sensitivity analysis: DR (1%; 5%); 
and 2% annual maintenance 
costs.

Main results:

✦ Benefits outweigh costs  
with a positive NPV: 
ranging from 79.4 to 88.3 
M€.

✦ Other benefits 
(biodiversity, carbon 
capture, etc.) and indirect 
flood impacts not 
considered, potentially 
underestimating total 
benefits.

Hazard maps for river flood

Source: Beden et al. (2014).
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Gdansk CCLLGdansk CCLL
Samsun CCLL
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Samsun CCLL

Dune restoration

Pond
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Piran CCLL
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Piran CCLL
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Vilanova i la Geltrú CCLL
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Vilanova i la Geltrú CCLL
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Oeiras CCLL
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Credits: Oeiras Municipality - Communication Office



Oeiras CCLL
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Oeiras CCLL
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Gdansk CCLL
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Gdansk CCLL
Gdansk CCLL
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