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Executive Summary

This report constitutes the deliverable D5.1 - Educational and training material for increasing risk
awareness.

It aims to present the awareness-raising materials (i.e., Citizen information leaflet, Guide to
cascading multi-hazard risks, Citizen risk perception questionnaire) and to frame the engagement
activities envisaged by WP5, by providing a brief overview of implemented and planned
awareness-raising activities in the three project areas (Italy, Netherlands, Croatia).

Finally, the report also outlines the dissemination strategy, ensuring materials and activities that
aim to contribute to raising public awareness of cascading multi-hazard risks and supporting
CRISAFE’s objectives.

Keywords: engagement strateqy, awareness-raising, cascading hazards, early warning systems, co-
production
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1 Introduction

1.1 Objectives

The CRISAFE project (Grant Agreement no. 101140336) aims to address the growing challenges
related to cascading multi-hazard events that can affect critical infrastructure and overall urban
settings and communities across Europe. Such events, characterised by one hazard either
triggering or amplifying another, increase both the complexity of disaster management and the
vulnerability of local communities.

This is why the project is concerned both with proposing a harmonised and quantified
methodology for risk assessment, and with contributing to raising public awareness and
improving access to information on cascading hazards. In fact, the projects’ view is that
strengthening awareness and preparedness at community level is key to ensure effective and
efficient early warning systems, technical tools, and protective measures.

1.2 Scope of Deliverable D5.1

Within CRISAFE, Work Package 5 (WP5) focuses on Awareness raising and Engagement,
complementing the project’s technical and methodological developments.

In brief, WP5 aims to:

» ensure broad communication of CRISAFE objectives and results among stakeholders and
the public/citizens, as well as

= foster stakeholders and citizen engagement in risk awareness and preparedness, so to
support the uptake and impact of CRISAFE tools and solutions by local communities.

Within WP5, Deliverable D5.1 is building on the work carried out in Task 5.1 - Mapping relevant
stakeholders in case study areas & development of engagement strategies and Task 5.2 - Improving
the public access to disaster risk information, setting the basis for the engagement and awareness
raising foreseen in the three project case study areas (Zagreb - HR, Rotterdam - NL and Gorizia -
IT).

The deliverable is designed so to directly contribute to the WP5 objectives by providing a package
with awareness-raising materials, targeting both general audience and informed stakeholders. In
fact, as per the description of work, the role of D5.1 entails: “Educational and awareness-raising
materials in a form of a flyer and presented in a clear and understandable language. It will primarily
be disseminated at designated workshops, but also at other project events and at similar events
where partners will present the project. (Printed, app. 1,000 flyers and digital)”.

Furthermore, this report aims to broaden the initially set scope of the deliverable, so to provide
for a broader outline within which the educational materials are set. To do so, the report
summarises the Engagement strategies developed within Task 5.1 (to be further reported in D5.2
- Guidelines for improving public access to disaster risk information) and briefly introduces
implemented and planned steps in each case study area, in preparation to the awareness raising
workshops (Milestones 17, 18, and 19).

Deliverable 5.1: Educational and training material for increasing risk awareness
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Deliverable D5.1 provides thus, both:

= A standardised awareness package (i.e., Educational and training material for increasing
risk awareness) consisting of:
= i) Citizen information leaflet
* i) Guide to cascading multi-hazard risks
= ii) Citizen Risk perception questionnaire, and
= iv) Visibility materials (roll-up and gadgets).
= Areport describing the preliminary plan on how these tools will be deployed across the
[talian, Croatian and Dutch case studies and integrated into wider dissemination and
engagement activities (according to the Engagement strategies developed in Task 5.1).

1.3 Structure of Deliverable D5.1

The deliverable is structured as follows:

= CHAPTER 1 - Introduction - illustrating objectives, scope, and context of D5.1 within
Work Package 5 and the project.

= CHAPTER 2 - CRISAFE Engagement Strategy and Awareness Raising Activities -
summarising the engagement framework developed within WP5.

= CHAPTER 3 - CRISAFE Awareness Raising Package - standardised set of educational and
training materials, including the citizen leaflet, the guide to cascading risks, the risk
perception questionnaire, and supporting visibility tools.

= CHAPTER 4 - Awareness Raising and Engagement Activities - overview of implemented
and planned awareness activities across the three case study areas (Italy, Netherlands,
Croatia).

= CHAPTERS5 - Next Steps

= ANNEXES - containing the snapshot of all produced materials as well as brief report of
the awareness raising campaigning activity developed in the Italian case-study

Deliverable 5.1: Educational and training material for increasing risk awareness 7
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2 CRISAFE Engagement strategy and Awareness
raising activities

The CRISAFE engagement plan followed the framework established during Task 5.1 for
identifying relevant stakeholders in case study locations and creating their corresponding
engagement strategies. The analysis from Task 5.1 enabled the creation of targeted awareness
materials and activities for the three project sites which included Zagreb (Croatia) and Rotterdam
(Netherlands) and Gorizia (Italy).

2.1 From Stakeholder mapping to Engagement Strategies

The project used the Council of Europe's civil participation framework together with ISIG's
participatory methods to develop its stakeholder identification process which followed three
steps.

1. STEP 1 - ASSESSMENT: The assessment process involved identifying stakeholders and
sorting them based on their level of interest in participation and their degree of relevance.
Furthermore, this step allowed for the identification, in each project area, a core group of
relevant stakeholders (expert group to be involved in project activities with an advisory
role) and overall targets for the awareness raising activities (i.e., different groups within
the local communities involved in the project).

2. STEP 2- CONTEXTUALISATION: The project team modified their engagement plans to
match the existing governance systems and current projects operating within each site.

3. STEP 3- IMPLEMENTATION: The project team created specific engagement strategies
which separated collaborative work with experts and institutions (i.e., co-production
activities targeting the core group of stakeholders) from public outreach initiatives that
focused on citizens and particular at-risk populations.

The stakeholder mapping process led to the development of initial stakeholder diagrams and the
formation of Core Groups for each case study location. The groups function as advisory bodies
and co-production platforms which help develop awareness materials that meet local
requirements and institutional requirements and technical requirements.

Moreover, the engagement framework establishes two parallel intervention approaches which
work together to achieve the project goals.

1. The co-production activities bring together stakeholders who include civil protection
authorities and infrastructure managers and technical experts and selected institutions
for partnership and consultation purposes. The project team works with these actors
through advisory groups and technical workshops and rounds of consultation. The
project team works with these actors to create awareness materials for specific contexts
and to verify methods and guarantee institutional acceptance of CRISAFE solutions.

2. The awareness-raising activities, within which the materials developed within WP5 are
disseminated to the public. The activities concentrate on informing the general public
about sequential disaster threats while trying to provide information on how to prepare
and be involved in potential preparedness activities.

Deliverable 5.1: Educational and training material for increasing risk awareness 8



* X %

* Co-funded by European Union (Y
I Grant Agreement Number 101140336 —/\SAFE /\

*
* o %

Furthermore, the project uses various formats to achieve its goals:

=  Four types of information materials which include leaflets, infographic guidelines and
visibility materials such as roll-ups and gadgets.

= Two interactive tools - risk perception survey and an awareness raising video (to be
produced).

=  Workshops, conferences and events.

= Public fairs and community-based campaigns as part of its outreach activities.

2.2 Integration with other Work Packages

The framework established in Task 5.1 for stakeholder engagement maintains consistency
between all project components.

=  WP3 (Methodology): The team transforms complex technical data into simple awareness
materials which citizens can understand.

=  WP4 (Case Studies) delivers local context information and pilot testing sites for material
development and adaptation.

= WP6 (Dissemination) supports engagement through broad outreach but WP5
concentrates on stakeholder interaction and co-creation.

Deliverable 5.1: Educational and training material for increasing risk awareness 9
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3 CRISAFE Awareness raising package

The CRISAFE Awareness raising package entails the Educational and training material for
increasing risk awareness and brings together a set of resources designed to inform and engage
citizens on the topic of cascading multi-hazard risks.

These materials, and overall designed awareness raising and engagement activities within WP5,
aim to contribute to the projects’ ambition to translate complex scientific concepts into accessible
formats for citizens, while also providing tools that stimulate discussion and feedback among
experts and authorities.

The following paragraphs aim to illustrate the developed (and planned) outputs and materials
that compose the CRISAFE Awareness raising package, while next section provides an overview
of the approaches and concrete activities implemented (and planned) of their dissemination.

3.1 Citizen information leaflet
The leaflet (Annex 1) introduces:

= the CRISAFE project and its objectives,

= the concept of cascading multi-hazard events,

= examples of how such events can affect critical infrastructure and daily life, and
= the importance of citizen engagement in early warning and preparedness.

As per description of work (D5.1) the leaflet is intended for broad dissemination, in both digital
and printed formats, and it is available in all project languages (Italian, Croatian, Dutch, English).

It is designed to be distributed at public events and awareness fairs and represents a standard
reference material throughout the project.

Moreover, the leaflet can be used as a two-way communication tool, when integrated with the QR
code towards the Citizen Risk perception online questionnaire (see details on survey below -
section 3.3). It is in fact the case for the Italian version of the leaflet that has been already
disseminated within the framework of an Awareness raising activity in August 2025 (see details
below), supporting the gathering of more than 100 responses to the survey.

3.2 Guide to Cascading multi-hazard risks

In addition to the leaflet, an extended infographic guide has been developed (Annex 2). The guide
explains cascading hazards in a more visual format and provides additional explanations of
project activities, methods, and case studies, offering a deeper resource to be used during
workshops and training events.

The guide broadens the scope of the awareness package, targeting both general audiences and
more informed stakeholders.

Deliverable 5.1: Educational and training material for increasing risk awareness 10
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3.3 Citizen Risk perception questionnaire

The short questionnaire has been designed so to capture citizens’ perceptions of risks and
awareness of cascading hazards.

Requiring only 10 minutes to completion, the survey is structured as follows:

= Section 1- Perception of likelihood of different natural hazards occurrence in the area of
residence.

= Section 2 - Experience with disasters (personal or family experiences).

= Section 3 - Trust in institutions and actors (civil protection, firefighters, volunteers, etc.)

= Section 4 - Awareness of existing civil protection plans or general emergency frameworks

= Section 5 - Familiarity with the concept of cascading events.

The questionnaire is available in all project languages (both online and printed) and is proposed
for dissemination across all project areas in the last phase of the project, in preparation or within
the framework of the different awareness raising and engagement activities foreseen in each pilot
area.

In fact, all partners are encouraged to disseminate it, ideally together with the informational
materials (leaflet and guide, that are designed so to accommodate for the QR code to the online
questionnaire in the respective language).

It is envisaged that the results of the survey will inform the development of an Awareness raising
animated video that could address potential gaps registered in awareness among citizens across
project areas.

Moreover, collected data will be reported within the final deliverable of WP5 (D5.3 - Report from
Awareness raising workshops & webinar), so to support the consortium to better understand
community perceptions and tailor awareness messages also in light of further dissemination and
exploitation activities.

As mentioned above, the questionnaire has been tested within the first Awareness raising activity
developed in the Gorizia (Italy) pilot area during an International cultural manifestation (53°
edition of the World Folklore Festival, August 2025), where it was distributed through the
CRISAFE leaflet.

3.4 Visibility materials (Roll-up, Gadgets)
To support visibility at public events, the package also includes the outline for:

= aroll-up banner, presenting the CRISAFE logo and key messages.
= gadgets such as safety jackets and bags featuring the project branding.

These materials are not only functional promotional items but also serve to enhance recognition
of the project and stimulate curiosity during awareness-raising events, such as public fairs.

Deliverable 5.1: Educational and training material for increasing risk awareness 11
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3.5 Awareness raising animated video (foreseen)

As part of the engagement strategy, a short, animated video is planned for the end of 2025.
Building on the messages of the project and (ideally) on the results of the risk perception survey
deployed in project areas, the video will explain cascading hazards in an engaging and accessible
way.

The scriptwriting will be developed within the framework of co-production activities of WP5
during the autumn of 2025, involving partners and the stakeholders core groups identified and
engaged in case study areas (ref Task 5.1 and Task 5.2) and ensuring alignment with the project’s
case study findings and technical outputs. The video is intended for wide distribution through
online platforms, public events, etc.

Deliverable 5.1: Educational and training material for increasing risk awareness
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4 Awareness raising and engagement activities

The CRISAFE awareness raising package has been designed as a practical toolkit for
implementation across CRISAFE'’s case studies, to support the overall engagement and awareness
raising activities, in compliance with the engagement strategies developed in Task 5.1. In this
regard, activities are tailored to the specific contexts of the three pilot and case study areas
(Zagreb-HR, Rotterdam-NL, Gorizia-IT), while maintaining coherence with the overall
dissemination and engagement strategy.

The following paragraphs aim to summarise overall foreseen and implement activities in each
case study area, as per engagement activities developed by Task5.1 and of further discussions
and exchanges among consortium partners.

4.1 Gorizia (Italy) case study

4.1.1 Engagement strategy and approach in the Italian case study

Although not a project pilot, Gorizia area has been identified within the design phase of the project
as laboratory for dissemination and engagement activities. Building on a local and regional (Friuli
Venezia Giulia) culture of safety and overall civil protection, as well as on recent experiences
aimed at strengthening the resilience of the local community (such as projects as well as
collaboration frameworks for preparedness and emergency response with the neighbouring
country, Slovenia), Gorizia case study focuses on approaches aimed to increase awareness of the
local community.

Within its engagement strategy, the following approaches and activates were identified:

1. Co-production activities aimed at engaging the core group of stakeholders in
development of risk communication materials for local authorities and citizens and the
development of a cross-border awareness campaign in collaboration with Slovenian
stakeholders.
2. Awareness raising activities targeting:
= Expert-level engagement - such as workshops for practitioners and first responders
to align emergency response strategies with cascading hazard risks.

= Public awareness initiatives - such as community-driven campaigns on resilience
topics, and organisation of risk awareness fair, featuring hands-on activities and
educational exhibitions.

3. Synergies with other projects: To enhance cross-border cooperation and maximize
impact, CRISAFE is collaborating within the Italian case-study area with two ongoing
projects:
= IN4SAFETY (Interreg Italia-Slovenia): Focused on cross-border preparedness and

resilience strengthening at the local level. CRISAFE integrated awareness-raising
efforts and expert/technical exchanges with INASAFETY’s activities during the large-
scale cross-border civil protection drill (5-8 June 2025), attended by over 500
volunteers. Additionally, CRISAFE will align its Italian awareness-raising workshop
(Milestone 17) with IN4ASAFETY’s final event conference.

Deliverable 5.1: Educational and training material for increasing risk awareness 13
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=  CONNECT (AEBR Solutions Initiative): Coordinated by EGTC GO, this project aims to
improve cross-border emergency coordination and risk communication. CRISAFE
identified synergies in awareness-raising and training activities to strengthen
community preparedness, specifically during three multi-stakeholder workshops
organised by CONNECT (May -September 2025) in which the broader topic of climate
resilience was explored, also through the lenses of CRISAFE solutions.

4.1.2 Awareness raising Activities in the Italian case study

4.1.2.1 53° edition of the World Folklore Festival, August 2025 (August 2025):

Within the framework of this cultural festival, CRISAFE organised a 5-day campaign, consisting
with the setting up of a dedicated information stand, providing continuous engagement with the
public.

Materials exhibited at the stand included printed versions of the Citizens information leaflet (with
QR code to the online survey), a dedicated roll-up banner, and project-branded gadgets. The risk
perception survey was piloted here via QR code, enabling immediate data collection, and allowing
for the gathering of more than 100 replies. The stand was staffed daily by ISIG researchers, who
explained cascading hazards and collected feedback.

4.1.2.2 TItalian Civil Protection Week (October 2025)

CRISAFE will organise the Awareness Raising Workshop (MS 17) in Italy during the national Civil
Protection Week.

The activity will be developed in synergy with the Interreg INASAFETY project, with which
CRISAFE has already collaborated in June 2025, during the large-scale civil protection drill
organised by INASAFETY.

The joint two-day awareness event is structured as follows:

= Day 1 - Conference and round table featuring project presentations, targeting
practitioners, local authorities, and the scientific community in the cross-border area. The
conference will mainly target an informed and expert audience and will allow as well for
structured feedback and exchanges with scientists, practitioners and operators.

= Day 2 - Public “Risk Awareness Fair” with interactive activities involving civil
protection operators, fire brigades, and volunteers from Italy and Slovenia. This setting
will also serve as an opportunity for broad distribution of materials of the CRISAFE
Awareness raising package and gathering of further disseminating the survey. It is
expected that the Fair will attract a large audience from both countries, as it will be
promoted within the framework of the GO!2025 Nova Gorica - Gorizia cross-border
European Capital of Culture!. The fair, which will aim to promote a culture of safety and
preparedness, will be organised in the cross-border Transalpina/Europe square, a
symbol of the cooperation between the two cities (Gorizia-Italy and Nova Gorica-
Slovenia) as well as of the two States.

1 https: //www.go2025.eu/it

Deliverable 5.1: Educational and training material for increasing risk awareness
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4.2 Rotterdam (Netherlands) case study

4.2.1 Engagement strategy and approach in the Dutch case study

In the Netherlands, awareness activities will build mainly on the technical findings of the Dutch
case study (Rotterdam), with a focus on liquefaction processes.

During the preparation of the engagement strategy, the partners and core group stakeholders
confirmed the relevance of organizing workshops & knowledge-sharing sessions designed for
disaster risk professionals, promoting CRISAFE solutions and guidelines.

4.2.2 Awareness raising activities in the Dutch case study

Accordingly, a technical workshop will be organised alongside the consortium meeting in late
November, representing the Awareness raising workshop envisaged for Milestone 18.

This workshop will:

= showecase the Dutch case study,

= present preliminary results on cascading risks,

* engage experts and practitioners in validation discussions, and
= collect feedback on methodologies and awareness strategies.

The workshop will mainly target professionals in infrastructure management, water authorities,
and civil protection.

Within this framework the CRISAFE Awareness raising materials and an initial version of the
animated video will be disseminated.

4.3 Zagreb (Croatia) case study

4.3.1 Engagement strategy and approach in the Croatian case study

In Croatia, awareness raising activities will focus on the Zagreb case study, addressing
vulnerabilities linked to flooding and earthquakes.

Specifically, within the design of the engagement strategy, discussions raised the necessity of
targeting additional departments and services within the Municipality of Zagreb, besides the one
directly involved in the project.

Moreover, the engagement strategy capitalises on already existing engagement and awareness
raising initiates of the Municipality of Zagreb and focuses mainly on the organisation of
workshops that can ensure the transfer of knowledge and overall CRISAFE solutions and outputs
for the pilot area to an expert audience (practitioners and operators).

4.3.2 Awareness raising Activities in the Croatian case study

A workshop will be organised in Zagreb, at the beginning of 2026, marking the project Milestone
19.

Deliverable 5.1: Educational and training material for increasing risk awareness 15
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The event aims to gather relevant authorities, infrastructure managers, and civil protection
experts. The workshop will build on case study results and provide a platform for stakeholders
to discuss preparedness measures, cascading risks, and the applicability of CRISAFE tools.

Awareness materials developed under D5.1, including the final version of the animated video, will
be disseminated to both expert and non-expert participants.

4.4 Cross-Cutting Opportunities

In addition to case-specific events, several broader opportunities have been identified for
awareness raising and dissemination:

= Split "Civil Protection and Urban Security - SIGG" Conference (March 2026): CRISAFE
results will be presented at this international event, ensuring visibility to a wider
community of practitioners and researchers.

= Consortium Meeting - Netherlands: Future project meetings will include awareness
raising sessions to test, refine, and further disseminate materials.

Deliverable 5.1: Educational and training material for increasing risk awareness
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5 Next Steps

The report of Deliverable D5.1 provides the essential framework for CRISAFE to conduct
awareness raising initiatives, specifically setting the scene for the Awareness raising Workshops
envisaged within the framework of Milestones 17, 18 and 19.

WP5 will proceed with its second phase to increase outreach and enhance community
involvement while combining knowledge acquired from the consortium members.

Within this last phase of the project, awareness raising activities are envisaged across the project
areas, with the aim of brokering main CRISAFE results and solutions to different audiences and,
thus, to contribute to the increase of awareness and understanding of the project topics.

In brief, preparation for the Awareness raising Workshops will entail in brief the following
activities:

= Coordination meetings with consortium partners.

*  Production of CRISAFE Awareness raising materials for each case-study - in accordance
with proposed standard outlines within the Awareness raising package.

= Survey dissemination

=  Video co-production

5.1 Production and dissemination

Based on the standard outline of the materials in the Awareness Raising Package proposed by
this deliverable, translated and context relevant materials will be produced by partners at case-
study area level, in accordance with the specific needs (i.e., planned activities and events) and
with overall available financial resources for each case study.

The project will distribute its content through public events that include Civil Protection Week in
Italy and case study workshops in the Netherlands and Croatia, as well as through municipal and
civil protection networks and online platforms, the CRISAFE website and partner channels.

Moreover, for what concerns the video production, partners and relevant members of core teams
of stakeholders across the pilots will meet online during autumn 2025 to determine the video
script and content direction and visual presentation style. The main survey findings will be
incorporated into the video production process. The storyline will receive its final form through
the combination of WP3 and WP4 research outcomes.

5.2 Evaluation and feedback loop

The D5.1 awareness package will benefit from a systematic feedback process to be developed in
the preparation and implementation of the Awareness raising Workshops and overall activities
foreseen for the last phase of the project.

The evaluation will examine how awareness materials function when used by specific
stakeholders in actual operational environments.

Deliverable 5.1: Educational and training material for increasing risk awareness 17
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The project will gather feedback through:

= Consortium meetings and discussions, involving the Core Groups in each case study.

= Dedicated satisfaction questionnaires and/or feedback sessions with participants during
awareness-raising activities such as Risk Awareness Fair, workshops, etc.

= (Qualitative observations to measure participant involvement and material visibility and
distribution rates at events.

The continuous feedback process will maintain materials that stay relevant and accessible while
delivering maximum impact.

The feedback collected through these loops will guide the development of future awareness
campaigns and will directly support the creation of D5.2 (Guidelines for improving public disaster
risk information access) and D5.3 (Report from awareness raising workshops & webinar) to
enhance CRISAFE's long-term engagement strategy.

Deliverable 5.1: Educational and training material for increasing risk awareness
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7 Annexes

The following annexes provide supporting evidence and illustrative materials for Deliverable
D5.1. They complement the main report by documenting the awareness raising tools, survey

instruments, and event evidence developed and tested during the first phase of WP5.

7.1 Annex 1 - Citizen information leaflet - Italian version

Cosa sono gli
effetti a cascata

Avolte, i disastri non avvengono isolatamente - un
evento pud innescarne un altro, creando una catena
e amplificando le conseguenze. In questo caso si
parla di multi-hazard cascading effects, ovvero eventi
a cascata multi-rischio.

Un terremoto, ad esempio, puo provocare la
liquefazione del suolo intorno a fiumi e bacini idrici,
causando inondazioni. Una tempesta puo
danneggiare le linee elettriche, interrompendo
approvvigionamento idrico e reti di comunicazione.
Gli effetti sulle infrastrutture critiche, quelle che
garantiscono la fornitura di servizi essenziali per la
vita quotidiana, sono particolarmente rilevanti,
perché quando queste vengono compromesse
I'impatto di un evento si amplifica notevolmente.

Capire come i diversi rischi siano collegati tra loro, e

quale impatto possano avere sulle infrastrutture
critiche aiuta le comunita a prepararsi meglio, a
rispondere efficacemente e a rimanere resilienti di
fronte a emergenze complesse.

="

Quali sono le
soluzioni sviluppate da
CRISAFE

CRISAFE lavora allo sviluppo di una metodologia

armonizzata e quantificata di valutazione del rischio

per analizzare la vulnerabilita delle infrastrutture

urbane e della popolazione esposte a pericoli multipli

a cascata.

Gli scenari di rischio delineati attraverso la
metodologia proposta possono essere integrati e
visualizzati nelle piattaforme digitali utilizzate dai
gestori delle infrastrutture critiche e dai primi
soccorritori.

Combinando queste visualizzazioni con una rete di
sensori che fornisce informazioni quasi in tempo
reale in relazione ai rischi identificati, si vuole
sviluppare un sistema di Allerta Precoce Multi-
Rischio a Cascata (CHEWS - Cascading multi-Hazard
Early Warning System).

www.crisafe.eu

E tu, come
percepisci i

J\;kFﬁ/\_
Sistemi di

allerta precocee
informazione alla
popolazione

per proteggere le
infrastrutture critiche
da eventi catastrofici a cascata
in lrtalia, Croazia e Paesi Bassi

Il coinvolgimento attivo della
cittadinanza nel ir di allerta

informazione chiara, puntuale

CRISAFE propone attivita di
sensibilizzazione e formazione m Co-funded by 3
olezza e la preparazione della popolazione the European Union

una gestione schi partecipata e sostenibile.

UCPM-2023 Programme | GA no 101140336

| casi studio 1l Consorzio

del progetto  crisare rappresenta uno sforzo congiunto da
parte di collab i esperti per le
CRISAFE mira a migliorare complesse sfide poste dalle inondazioni urbane e
la consapevolezza F“bh"‘fa dai pericoli correlati. Grazie a metodologie

sui rischi, ' d ive e c i strategiche, CRISAFE
per facilitare I'accesso alle punta ad aprire la strada a una maggiore resilienza
informazioni sui rischi a cascata. e a un miglioramento nella gestione del rischio

nelle aree urbane di tutta Europa.
Attraverso casi studio
G accurat:amente pianificati | partner del progetto sono:
nelle citta di Rotterdam (Paesi Bassi) e Zagabria « Facolta di Ingegneria Civile dell'Universita di
(Croazia), CRISAFE intende dimostrare l'applicabilita Zagabria (Coordinatore)
pratica delle soluzioni sviluppate dal progetto Infra Plan Consulting

allinterno delle piattaforme informatiche dei gestori di « GDi

Citta di Zagabria

Hrvatske Vode

InGEO

Waterschap Hollandse Delta

Istituto di Sociologia Internazionale di Gorizia

infrastrutture critiche e dei primi soccorritori.

Rotterdam
Paesi Bassi

Rotterdam & costruita per piis del
90% della sua superficie sotto

il livello del mare, ed & protetta

da una rete di argini. CRISAFE si
® concentra sui rischi di Inondazioni
fluviali e liquefazione del terreno.

Croazia

A Zagabria, capitale della Croazia,
1a citta & protetta da un sistema di
19 dighe di ritenuta. | rischi sui
quali si concentra CRISAFE
nellarea di Zagabria sono
inondazioni improvvise e terremoti.

o

D pomrun
- = @ INGEO
P =
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Early warning systems and
information to local population

to protect Critical infrastructures
from multi-hazard cascading events
in Italy, Croatia and The Netherlands

Co-funded by Pz € Alisic
- the European Union : E @ INGEO

UCPM-2023 Programme | GA no 101140336

www.crisafe.eu

CRISAFE developed a
What are cascading multi-hazard

Cascading effects risk assessment methodology

CRISAFE is working on the development of a harmonized and quantified risk
assessment methodology to analyze the vulnerability of urban infrastructure and
populations exposed to multiple cascading hazards. The risk scenarios outlined through
the proposed methodology can be integrated and visualized within digital platforms
used by critical infrastructure operators and first responders.

A Cascading multi-Hazard Early Warning System (CHEWS) will combine scenarios with
a sensor k that provides near real-time i ion on identified risks.

is defi ]
propensity or
predisposition to
be adversely
affected.

It encom

Sometimes disasters do not occur in
isolation - one event can trigger another,
creating a chain and amplifying the
consequences. In this case, we talk about
multi-hazard cascading effects.

are defined as the potential occurrence of a natural physical
event or trend or physical impact that may cause loss of life,
injury, or other health impacts, as well as damage and loss to
property, infrastructure, livelihoods, service provision,
ecosystems, and environmental resources.

0 fi the presence of people
livelihoods, species or ecosyst
iy P

An earthquake, for example, can cause
soil liquefaction around rivers and
reservoirs, leading to floods. A storm can
damage power lines, disrupting water
supply and communication networks. The
effects on critical infrastructure - those
that ensure the provision of essential
services for daily life - are particularly
significant, because when these are
compromised, the impact of an event
increases considerably.

Hazards

harm and lack of

capacity

to cope or adapt.

Vt.ilnerability

Understanding how different risks are
interconnected, and what impact they may
have on critical infrastructure, helps
communities to be better prepared,
respond effectively, and remain resilient in
the face of complex emergencies.

Deliverable 5.1: Educational and training material for increasing risk awareness
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Event tree of cascading hazards (earthquake and flood)
ban areas

in ur

Addressing information

T | NEN

gaps inrisk assessment:
the Bayesan Belief Networks

The risk assessment methodology

developed by CRISAFE for cascading

multi-hazard scenarios in urban areas has the
purpose of informing decision makers so to support
timely and effective risk responses.

Identification
" & Prioritisation

Scenarios with which CRISAFE deals are complex and
uncertain, requiring an approach that can address gaps
in data and the probabilistic nature of hazard
interactions. For this purpose, the methodology is based
on Bayesian Belief Networks (BBNs), which represent
causal relationships between hazards and manage
uncertainty using conditional probabilities.

Data & Expert
Knowledge

Integrntion Q

The methodology starts from a broader
i all ibl
AR e s
natural hazards (earthquake and
extreme rainfalls).

In the next step, the most relevant path is
d, which links the primary event and a chain
of secondary events leading eventually to potentially
defined failure mechanisms.

For that selected hazard scenario,

probabilities of all events are

calculated through the probabilistic

graphical model taking into consideration both
the critical infrastructure and its context.

In the Netherlands approximately
60% of the country, by area, is
below sea-level, requiring flood ”
protection from over 17,800 km )

of dikes. Rotterdam is protected .
from flood inundation from the Maas’ :
River by 200 km of primary dikes, which *

; safety is assessed probabilistically for a wide variety
of different failure mechanisms.

CRISAFE contribution

During regular surveys of the riverbed extensive
scouring at certain locations in the river Maas
channel was noticed; further analyses have
identified the areas of highest concern. However,
the present hazard scenarios do not consider
static liquefaction, which is likely to substantially
increase the probability of failure. For this
reason, CRISAFE built soil models for each
section of Dikering 17, based on a soil
investigation campaign. Profiles with extensive
contractive zones will be evaluated further in the
CRISAFE project in order to determine their
susceptibility to scour and static liquefaction.

In Rotterdam, soil profiling and FEM (Finite
Element Method) simulations were used to
evaluate the dike's susceptibility to static
liquefaction due to scour-induced stress
changes. Contractive layers were identified, and
stress-path analysis revealed localised risk zones
where liquefaction could initiate.

> Rotterdam

The Netherlands

A Map showing flood level at +2.701 m (1 in 10
year), showing extensive area outside Dikering 17

Zagreb

Croatia

The city of Zagreb is protected from
floods by a system of 19 retention dams.
This system gains particular importance
due to climate change effects on the
frequency and duration of heavy rainfalls.
On the top of stronger water pressure
deriving from heavier rainfalls, there is the
unchanging fact that Zagreb lies in a
seismically active area.

CRISAFE contribution

The analysis conducted within the project considers both the

above mentioned aspects and the scenario in which they take

place at the same time. The mechanism by which rainfall

events may cause failure of a dam is through the increase of

external and internal pressures, leading to water waves,
v / sliding failures, and material infiltrations. Earthquakes have
et multiple effects on soil, including the reduction of shear
stiffness, liquefaction of soils, and sliding failures.

The Zagreb retention dams were analysed
using geotechnical data and finite element
modelling to evaluate stability under static
loading (flood) and dynamic loading
(earthquake). Probabilistic analyses were used
to quantify uncertainties in loading and
response, yielding failure probabilities and
displacement distributions.

< Updated Zagreb seismic hazard map showing
Peak Ground Acceleration (PGA) at rock level for
475-year Return Period (RP) earthquakes, with
the study area marked by a dotted ellipse
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Who are we?
Discover CRISAFE Consortium

CRISAFE represents a joint effort by experienced collaborators to tackle the complex
challenges posed by urban flooding and related hazards. Through innovative
methodologies and strategic collaborations, CRISAFE aims to pave the way for
greater resilience and improved risk management in urban areas across Europe.

Project Partners

Faculty of Civil Engineering A o
of the Univeristy of Zagreb W@ Waterschap Hollandse Delta
(Coordinator)

Infra Plan Consulting
GDi ‘ ' Institute of International
City of Zagreb Sociology of Gorizia

Hrvatske Vode

P € = @ B1ISIG

@ INGEO

[l

o
B

HRVATSKE VODE

7.3 Annex 3 - Citizen risk perception survey (English version)

7.3.1 Privacy Notice and Informed consent form - pursuant to Articles 13 and 14 of the
GDPR

Dear Participant,

You are invited to take part in the survey promoted by ISIG - Institute of International Sociology of Gorizia,
within the framework of the CRISAFE project, funded by the European Commission under Grant Agreement
No. 101140336. The CRISAFE project - Critical infrastructure early warning system and population
awareness for multi-hazard cascading events - develops a methodology to assess the vulnerability of urban
infrastructures and populations in multi-hazard cascading scenarios (heavy rainfall, floods, earthquakes,
liquefaction). The project builds upon the results of previous initiatives of the European Civil Protection
Mechanism (oVERFLOw and CROSScade) and implements a multi-hazard early warning system (CHEWS)
based on sensor networks and IT platforms for managers and responders. The aim of the project is to
strengthen disaster protection and increase public awareness.

Before deciding whether to participate in the survey, please read the information provided below and give
your consent if you wish to participate.

Your responses to this survey will help us gather information and investigate:

= Risk perception and concerns about disasters
»  Emergency planning and preparedness
* Risk communication and information

Deliverable 5.1: Educational and training material for increasing risk awareness
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The answers provided in the survey are completely anonymous and will be analyzed in aggregated form to
contribute to the activities of the CRISAFE project. We thank you in advance for your contribution to the

survey.

7.3.2 Questionnaire

1. Q1. In your opinion, how likely are the following natural hazards to affect your area of

residence?
Very many/
I don't know None / Quite Very practically
Very low certain
Floods
Earthquakes
Heat waves
Landslides
Forest fires
Other (specify)

2. Q2.In the last 5 years, have you or your family directly experienced the effects of a natural
disaster (e.g. flood, earthquake, heatwave, etc.)?

= [dYes
= [INo
= [OIdon'tknow

3. Q3. How much do you personally feel at risk from possible natural disasters in your area of

residence?

= [JNotatall
=  [OAlittle

= [ Quite

= [OVery

4. Q4.Inan emergency, how much confidence would you have in the following actors? (1 = not

atall, 5 = very much)

Idon't
know

Very little

Fairly

Alot

A great deal

Regional Civil Protection:

Municipal Local Civil Protection

Fire brigade

Law enforcement

Local volunteers

Other (specify)

Deliverable 5.1: Educational and training material for increasing risk awareness
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5. Q5. Areyouaware of a civil protection or evacuation plan in case of emergency in your area?

= [OYes
= [1Ihave heard something, but I do not know the details
= [ONo

6. Q6. How useful do you consider the following channels for receiving emergency alerts?

Idon't Notin th ful
" fnthe Not useful Quite useful Very usefu
know least useful

SMS / telephone

Social media

TV/radio

Dedicated apps

Volunteers/door-to-door authorities

Other (specify)

7. Q7.How would you rate the responsibility of the local community for preparing for natural
hazards, for each of the following actors?

I don't . . Very high
Kknow Very little Fair Very

Individuals (and families)

Municipality (Civil Protection services)

Schools and other educational
institutions

Local media

Local volunteers

Other (specify)

8. Q8.Doyoufeel ready to actively contribute in an emergency (e.g. by supporting neighbours,
sharing information, participating in prevention initiatives)?

= [dYes
= [ Maybe
= [INo

9. Q9. Resilience is built not only through systems and institutions, but also through personal
and family preparedness. What actions have you already taken? (you may select more than
one answer)

= [ Keep a small emergency kit at home (torch, medicines, water, etc.)

= [ Participating in Civil Protection meetings/drills

» [Find out about local plans (municipality, school, neighbourhood)

= [ Talk to family members/relatives about what to do in an emergency
* [ Download an app

= [Sign up for an alert system

= [ None of the above

= [ Other (please specify)

Deliverable 5.1: Educational and training material for increasing risk awareness
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In the summer of 2022, a forest fire affecting the Italy-Slovenia border area, specifically the Karst region,
caused not only environmental damage but also evacuations, rail and motorway disruptions, power supply
problems and a deterioration in air quality. This is a typical example of a 'cascading event'. These are
situations in which an initial disaster has subsequent consequences in several areas.

10. Q10. Before now, had you ever heard of 'cascading events’, i.e. situations in which one
disaster causes others (e.g. a flood causing a blackout)?
= [dYes

= [ONo
= [OIdon't know

11. Q11. Have you ever seen a campaign or information material in official communication
channels (municipality, civil protection, region, schools, etc.) explaining how one disaster
can cause others ("cascading” events)?
= [ Yes, several times

= [ Yes, once
= [ No, never
= [ Idon'tremember

12. Q12. For better disaster preparedness, how useful do you think it is to receive information
on possible sequences of risks/cascading events that could affect your area of residence
(e.g. forest fires followed by power outages followed by disruption of essential services)?
= [J Veryuseful

Quite useful

O

0 Notvery useful
= [J Notuseful atall

O

I don't know
7.3.3  Socio-demographic information

=  Age:d&It;18 O 18-34 O 35-54 [0 55-64 65
»  Gender: OM O F O Other gender identity [11 prefer not to say
=  Country of residence:
*  Municipality of residence:
»  Educational qualification: [0 None [J Middle school (1 High school diplomald Degree /postgraduate
degree
»  Profession: Studentl] Employeel] Self-employed or
O O Entrepreneurd Retired [0 Housewife /househusband

O Other (please specify)
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7.4 Annex 4 - Visibility Materials

Gadgets: safety jackets, bags, USBs, notepads and pans with CRISAFE branding (photos).

CRISAFE - Safety jacket

CRISAFE - USB

APREN-

EMPOWERING

COMMUNITIES
FORA

SAFER FUTURE

Codunded by
e Euvopesn Usion.

CRISAFE - shopper bag

CRISAFE - Notepads and pens
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FOR A
SAFER FUTURE

EARLY WARNING SYSTEMS
AND

FOR
MULTI HAZARD CASCADING EVENT

WWWV. .eu

CRISAFE - prevenire i rischi a cascata nelle citta europee
Le inondazioni urbane, aggravate da cambiamenti climatici e urbanizzazione,
minacciano sicurezza e infrastrutture in Europa.

CRISAFE & un progetto europeo per rafforzare la resilienza urbana attraverso:
« valutazione avanzata dei rischi a cascata
« integrazione in piattaforme per la gestione delle infrastrutture critiche
« sistemi di allerta precoce (CHEWS)
« casi studio a Rotterdam e Zagabria

Un approccio innovativo per prevenire, allertare e proteggere le nostre citta.

2 ISIG

@ INGEO
i Co-funded by
LSS the European Union

UCPM-2023 Programme | GA no 101140336
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Roll-up banner design
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7.5 Annex 5 - Evidence from Awareness Activities

The CRISAFE Information Stand operated at the World Folklore Festival in Gorizia during August
2025.

CRISAFE initiated its first awareness campaign in Italy through a five-day information stand at
the 53rd World Folklore Festival in Gorizia (27-31 August 2025).

The main festival square served as the information stand location where ISIG researchers
maintained continuous presence throughout the event. The project team presented its goals and
explained cascading multi-hazard risks to visitors through printed materials which included the
Citizen Information Leaflet with an Italian version and QR code linking to the risk perception
questionnaire and a roll-up banner and safety jackets and tote bags with the project branding.
The event allowed researchers to interact with various festival attendees while testing the risk
perception survey which received more than 100 responses. For the purpose of the festival, also
considering its international and cross-border dimension, the questionnaire has been
disseminated in 3 languages: Italian, Slovenian and English.

The event raised CRISAFE's visibility while delivering essential data about public risk perception
and material interaction during community-based awareness initiatives

CRISAFE stand - @Verdi Theatre, Gorizia CRISAFE stand - @Verdi Theatre, Gorizia
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CRISAFE Stand - filling in the questionnaire

CRISAFE Stand - materials CRISAFE Stand - materials
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