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The Regions4Climate project 

The Regions4Climate project will plan and 
implement real climate 
resilient innovations created by and for people 
in response to the EU mission Adaptation to 
Climate Change.
Climate change presents a threat to our 
livelihoods, well-being and environment. 
A transition towards resilience has become 
urgent and mandatory. 

This need requires that we simultaneously 
address social inequalities and 
implement cross-sectoral innovations to 
simultaneously build social, economic and 
environmental resilience to extreme events.
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Objectives
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Develop a comprehensive operational framework.

Why?

To guide and support a wide range of local and regional stakeholders to co-create, test, optimise and replicate scalable, cost-
effective, locally-attuned, multi-sectoral and cross-border solutions for enhanced regional resilience to the impacts of climate change.

Scale up and deploy innovative socio-technological climate resilience solutions.

How?

Through collaboration among and “twinning” between European regions vulnerable to similar climate change risks and impacts.

Generate and validate suitable solutions for just societal transformation and building 
of climate resilience at the regional and local level.
How?

Through generation and validation of a suite of tailor-made, user-centred tools and frameworks matching local 
needs.



At a glance



3 societal innovation themes 
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Faster Adaptation: the story of coastal protection and restoration

Front runner region: Basque Country

Follower regions involved: South Aquitaine, Azores, Tuscany

Smarter Adaptation: the story of twin green and digital transition for climate resilience

Front runner region: Køge Bay (The Capital Region of Denmark and Region Zealand) 

Follower regions involved: Burgas, Uusimaa, Pärnumaa

Systemic Adaption: the story of multi-scale, multi-sectoral adaptation to climate change

Front runner region: Sitia (Eastern Crete)

Follower regions involved: Castilla y Léon, Nordic Archipelago, Troodos 



Faster Adaptation 

All the regions in this cluster are located near the coast and as climate change worsens, its impact on 
coastal areas grows. Coastal impacts of climate change include sea level rise, an increase in storm 
surges, and coastal erosion. 

There is an urgent need for innovative actions that focus on developing and rolling out multi-scale and 
multi-sectoral adaptation solutions to: reduce climate-related risk, increase climate protection and 
safeguard coastal ecosystem integrity.

Core innovation pillars

1. Protect and restore the coasts 

2. Examine opportunities for Blue Carbon Credits

3. Educate and engage citizens towards resilience building

4. Engage in cross-border actions

Outcomes: Multi-scale monitoring networks and multi-sectoral adaptation planning to 
safeguard coastal areas.

Image source: Canva 



Tuscany 

Description of the area

Tuscany is a region in central Italy.

Tuscany has a population of 3.7 million citizens in an area of 2 985 
km2, or 1 240 inhabitants per km2. Tuscany is a popular tourist 
destination during the summer months. 

Challenges

• Coastal erosion 

Goals

• Restore coastal dune systems  in Sterpaia Natural Park

• Create a model to better understand coastal dynamics

• Develop territorial resilience plans based on coastal monitoring data
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Project Partners – Tuscan Demonstration 
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Protected Natural Area of Local Interest 
Sterpaia Park
• R4C Site
• Nature-Based Solutions past projects
Protected area circa 240 ha



R4C Tuscan Demonstration Project
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Google Maps, (2023).
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R4C Tuscan Demonstration Project



Environmental 
Risks at Pilot site

Frequent Storm 
and Erosion
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Project Breakdown – Tuscan Demonstration
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1
Dune 

design/implementation
IRIS

NEMO
Rina-C

Tuscany Region

2
Meteo-marine 

monitoring
UNIFI
Rina-C

Tuscany Region

3 
Enviromental 

monitoring and 
dashboard

Engineering 
Rina-C

Tuscany Region

4 
Social-

Economical
Sant’Anna di Pisa
Tuscany Region

Dune Design

Vulnerability 
Assessment

Vegetation and Flora

Field Measurements

Satellite Data collection

Numerical Modelling

Environmental Monitoring

Dune Monitoring

Dashboard 

Stakeholder Engagement

Experimental Modelling

Cost-Benefit Analysis

Social-Economic Analysis





Meteo-marine Monitoring

1 year monitoring:

- Metereological parameters
- Hydrodynamic (wave and current)
- Morphodynamic (evoluƟon of bathymetric profile 
of submerged beach and shoreline). 

Numerical modelling to 
reconstruct the wave moƟon 

at each point in the gulf
InstallaƟon of Wave Buoy
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Specifically, the research team of Sustainability Management Laboratory 
of S. Anna will do the following tasks:

 Realization of a cost-benefit analysis of the nature-based solution (NBS) 
that will be adopted (restored dune belt).

 The cost-benefit analysis will assess costs and opportunities 
related to the project solution, also considering the main local 
stakeholders (local institutions, beach clubs managers, farmers, 
food service and tourist companies, civil society, NGOs, and mainly 
environmental NGOs) -  Recognize and quantify the ecosystem 
services offered to the community and its economic activities 
by the Sterpaia dune system.

 Realization of a stakeholders engagement activity
 The aim is to involve all key stakeholders of the area interested 

in the adoption of the NBS with different kinds of activities 
(workshops, focus groups, other specific initiatives). The 
stakeholder engagement activity will be carried out in line with 
the Just Transition principles of gender equality and inclusion 
of vulnerable groups. 

Sant’Anna School of Advanced Studies
Role: Cost-benefit Analysis, Stakeholder Engagement



Nature-Based Solution Past Projects and Inspiration 
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Pilot Site
6,7 km long

Protected Natural Area of 
Local Interest Sterpaia Park

Protected area around 
240 ha
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Shared Rules for Management and Conservation of Area
Beach Cleaning Techniques
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NO YES

Beach Organic Material Deposit

NO YES

Stakeholder 
Engagement

Beach 
Cleaning

Beach 
Access 
through 

dune 
crossing

Protect 
Flora and 

Fauna

Pets,
Lighting

Green 
Furniture

Facilities 
and 

Services



Restoration and Consolidation of the Dune in the Critical Sites

Windows 
(Viminate) and 
Palises at the 
foot of eroding 

dunes or to 
close passages. 

Wave damping 
and windbreak 

action
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Viminate built at the foot of the 
dune in Carlappiano (Sterpaia)
(year 2010)

Viminate built in Marina di Vecchiano 
(Pisa), for the closure of  bow-outs in the 
dune system. (year 2009).



Nature Based Solution Structure
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Chestnut Poles for beached 
biomass Placement

3 years after 
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3 years after 

Natural Sand 
Sedimentation Insertion 

of Tamarix L. Plants



NBS – Demolished Dune (Blow out)

28

Restoration and 
Consolidation of 
the Dune in the 

Critical Sites Dune 
Reconstruction 
with Reinforced 

Sand Coconut Fiber 
Network

Tamarix L. 
Cutting
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20222015
1.5 Years Later 



Removal of Exotic Vegetation
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Plantation of Local Psammophilus 
Herbaceous Species



Post Intervention Monitoring: Vegetational Recovery
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2009 2014 2022 2022
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Information and 
Communication



Stakeholders Engagement
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Field visit with 
beach 

establishment 
managers and 
beach cleaning 

operators 

Students 
Training 

Environmental 
Education

Workshop for 
preliminary phase 

of coastal dune 
restoration project 

discussion and 
participation with 

local stakeholders



Lessons Learned on Stakeholder Engagement

•

•

• Knowledge dissemination through word of mouth proved to be extremely valuable
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Beach cleaning (e.g. removal of Posidonia oceanica) – ECOLOGICAL BEACH MODEL

Source: Luisa Nicoleƫ

Concept of Dune/Beach/BanqueƩe (BDD) Ecosystem  in Mediterranean beaches







Thanks for your aƩenƟon

Luigi E. Cipriani
Direzione Difesa del Suolo e Protezione Civile 
SeƩore Tutela Acqua, Territorio e Costa

Via di Novoli, 26 – 50127 Firenze (IT)

Luigi.cipriani@regione.toscana.it

+39 331 6979706

www.regione.toscana.it - hƩps://regions4climate.eu/


