Co-funded by European Union
Grant Agreement Number 101140336

A

AF

Critical infrastructure early
warning systems and population
awareness for multi hazard
cascading events

Deliverable D6.7

A publication in trade
Croatian journal ‘Protection’



* X %

* * ot
*

Co-funded by European Union

*ax” Grant Agreement Number 101140336

Project Information

Grant Agreement No. 101140336

Project Acronym CRISAFE

Project Full Title }(i;iztei;;:il Ci:szz(Siti;ugcgl,:; te;arly warning systems and population awareness for multi
Starting Date March 1st 2024

Duration 24 months

Call Identifier UCPM-2023, EU Civil Protection Mechanism

Topic UCPM-2023-KAPP-PREV, Knowledge for Action in Prevention & Preparedness
Project Website www.crisafe.eu

Project Coordinator prof. Meho Sasa Kovacevic

Organisation University of Zagreb, Faculty of Civil Engineering

E-mail msk@grad.hr

Partner Information

University of Zagreb Croatia
Faculty of Civil Engineering
Infra Plan Konzalting Croatia
Croatian Waters Croatia
GDi Croatia
City of Zagreb Croatia
InGEO the Netherlands

Waterschap Hollandse Delta

the Netherlands

Institute of International Sociology - Gorizia

[taly

waterschap

Hollandse

Delta

infra plan konzalting

© JINGEO

gN[€

Deliverable D6.7. A publication in trade Croatian journal ‘Protection’




{ :* Co-funded by European Union A\-#“
W Grant Agreement Number 101140336

Document Information

Work Package 6
Deliverable Title A publication in trade Croatian journal ‘Protection’
Version 1.0
Date of Submission 30/06/2025
. . Mario Bacic, Kristina Martinovic, Ivana Kristo, Meho Sasa
Main Editor(s) .
Kovacevic
Contributor(s) -
Reviewer(s) -
Citation M. Bacic, K. Martinovic, I. Kristo, M.S. Kovacevic (2025). CRISAFE
Deliverable 6.7: A publication in trade Croatian journal ‘Protection’

Document Classification:

Draft | | Final | X | Confidential | | Restricted | | Public | X
History
Version Issue Date Status Distribution
1 10.10.2024. Draft for review All

The information contained in this report reflects the views of the Author(s) and the Commission
does not accept responsibility for the use of this information.

Deliverable D6.7. A publication in trade Croatian journal ‘Protection’



. :* Co-funded by European Union AF
W Grant Agreement Number 101140336

Executive Summary

This deliverable presents a publication in a professional journal intended to raise awareness and
disseminate key information about the CRISAFE project to a broader audience, including
professionals, policymakers, and the general public. The publication aims to communicate the
project's objectives, innovative methodologies, and collaborative efforts in assessing and
managing multi-hazard risks related to urban flood protection systems.

By sharing insights on the integration of advanced risk assessment tools, early warning systems,
and cross-border cooperation, the article seeks to highlight the importance of proactive disaster
risk management in urban environments. The publication also intends to promote knowledge
exchange, encourage stakeholder engagement, and contribute to the development of more
resilient infrastructures against cascading natural hazards.

Ultimately, the goal is to enhance public understanding and support for comprehensive multi-
hazard risk mitigation strategies, fostering a culture of preparedness and resilience across

Europe.

The online published article can be found on following link:

https://www.zastita.info/hr/novosti/kako-otkriti-koja-je-najslabija-karika-u-sustavu-zastite-

od-poplava,35992.html

The published version of the article in Croatian is provided below, alongside its English
translation.
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Publication in Croatian

Kako otkriti koja je najslabija karika u sustavu zastite od poplava

U posljednjem desetlje¢u Europa je dozivjela niz katastrofalnih urbanih poplava. Vjeruje se da su
klimatske promjene, s pove¢anom urbanizacijom, ¢cimbenik koji pridonosi sve vecoj ucestalosti i
ozbiljnosti urbanih poplava koje se manifestiraju ili kao buji¢ne poplave ili rijecne poplave. Ovi
dogadaji uzrokuju znacajnu Stetu infrastrukturi i predstavljaju prijetnju javnoj sigurnosti. Bujicne
poplave uzrokuju prosje¢no 50 Zrtava godiSnje u Europi, odnosno 70 posto ukupnog broja
smrtnih slucajeva uslijed poplava. Ovi se smrtni slucajevi uglavnom dogadaju u zemljama koje
okruzuju Sredozemno more, poput Hrvatske, Italije ili Spanjolske.

Primjerice, Zagreb je poplavljen je u ljeto 2020. zbog ekstremnih oborina koje odgovaraju
povratnom razdoblju veéem od 100 godina. Poplave su bile najvece u srediStu grada, gdje se ljudi
jos uvijek bore s posljedicama potresa koji se dogodio u oZujku 2020. Osim ogromne koli¢ine vode
nakupljene od oluje u kratkom razdoblju, jedan od uzroka urbane poplave bile su losa evakuacija
vode unutar urbane odvodne mreZe, u kombinaciji s viSkom voda iz potoka koji izviru s
Medvednice. U ljeto 2021. dogodile su se velike rijecne poplave u dijelovima Njemacke, Belgije i
Nizozemske, uzrokujuéi vise od 200 Zrtava i milijarde eura Stete. RijeCne poplave 2014. koje su
pogodile Hrvatsku, Bosnu i Srbiju bile su najvecée poplave u zabiljeZenoj povijesti, uzrokujuéi 62
smrtna slucaja i veliku Stetu na infrastrukturi i zemljiStu. Poplave, kao $to znamo ove su godine u
listopadu u susjednoj Bosni i Hercegovini odnijele 27 Zivota i nanijele ogromne materijalne Stete.
Netom prije ciklona Boris poharala je srediSnju Europu. Ekstremne poplave, uzrokovane
rekordnim oborinama, odnijele su najmanje 16 Zivota, a tisuce ljudi ostale su bez kuéa, a poplave
su unistile i infrastrukturu od Austrije do Rumunjske.
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Scenarij kaskadnog hazarda

Zabrinjavajuca je ¢injenica da se ve¢ina ovih buji¢nih i rije¢nih poplava dogodila zbog nedovoljnih
kapaciteta odvodnih mreZa ili sustava za zastitu od poplava, koji nisu projektirani za takva
opterecenja. Scenarij kaskadnog hazarda zahvatio je okolicu Zagreba nakon potresa u Petrinji koji
se dogodio u prosincu 2020. godine. Doslo je do opseZne likvefakcije, pojave u kojoj se tlo nakon
gubitka cvrstoce i krutosti pocinje ponasati kao tekucina. Osim znacajnih oSteenja temelja
zgrada, veliki broj nasipa za zastitu od poplava je teSko oStecen, s vidljivim pucanjem, no srecom,
vodostaj susjednih rijeka bio je nizak u vrijeme kada je doslo do Stete.

Ovakvi dogadaji pokazuje hitnu potrebu za procjenom scenarija s viSe opasnosti. Slicna ranjivost
moze se oCekivati u Italiji. U Nizozemskoj je znacajan dio sustava zastite od poplava koji je klju¢an
za sigurnost stanovnistva izgraden na rastresitom pjeS¢anom tlu. Ova su tla osjetljiva na staticku
likvefakciju.

Critical infrastructure early warning systems and population awareness for multi hazard
cascading events (Sustavi ranog upozoravanja kriticne infrastrukture i svijest stanovnistva o
multihazardnim kaskadnim dogadajima) ili CRISAFE naziv je projekta koji je nedavno poceo, a
bavi se razvojem uskladene i kvantificirane metodologije procjene rizika ranjivosti urbane
infrastrukture i stanovnistva na kaskadne scenarije s viSe opasnosti, koji su uobicajeni za zemlje
sudionice projekta. U projektu sudjeluju Hrvatska, Nizozemska i Italija.

Kako saznajemo od koordinatora projekta s Gradevinskog fakulteta SveuciliSta u Zagrebu,
procjena rizika temeljit ¢e se na izracunatoj ranjivosti infrastrukture za zastitu od bujica i rijecnih
poplava kako bi se otkrila najslabija karika u sustavu zastite od poplava na visestruke opasnosti
kao Sto su jake oborine, poplave, potresi i likvefakcija. Projekt je inace nadogradnja prethodnog
rada sudionika UCPM projekata oVERFLOW i CROSScade, koji su razvili napredne metode
procjene ranjivosti kriti¢cnih infrastrukturnih sredstava te ¢e te rezultate integrirati u procjene
rizika. O spomenutim projektima Zastita je pisala u viSe navrata i u razli¢itim fazama provedbe
samih projekata.
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Sastanak tima projekta CRISAFE

Metode procjene ranjivosti ¢e omoguditi vizualizaciju scenarija i njihovu implementaciju u IT
platformama upravitelja kriticne infrastrukture (CIM) i hitnih sluzbi. Kombiniraju¢i ih s mrezZom
senzora koja pruza informacije gotovo u stvarnom vremenu o identificiranim upozorenjima,
razvit ¢e se kaskadni sustav ranog upozoravanja na viSe opasnosti, EWS (CHEWS). Projekt tako
ispunjava op¢i cilj poziva u postizanju viSe razine zaStite od katastrofa koje mogu pogoditi
nekoliko drzava.

»Podizanjem svijesti o rizicima medu stanovnistvom i razvojem strategija za poboljsanje javnog
pristupa kaskadnim informacijama o rizicima, projekt se bavi op¢im ciljem doprinosa daljnjem
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podizanju svijesti gradana o rizicima s kojima se suoc¢avaju i moguénostima za smanjenje njihove
ranjivosti. Planirane su dvije studije slucaja, jedna u Nizozemskoj (grad Rotterdam) i druga u
Hrvatskoj (grad Zagreb), gdje e se rezultati implementirati u IT platforme relevantnih CIM-ova i
hitnih sluzbi“, kazu s Gradevinskog fakulteta. Konzorcij, naime, ukljuuje osam partnera koji
imaju dokazane rezultate u suradnji na projektima Horizon i UCPM, ukljuc¢ujué¢i dinami¢na mala i
srednja poduzeca, istrazivacke institute, vlasnike infrastrukture i hitne sluzbe.

CRISAFE c¢e raditi na identifikaciji sadasnjih i buduéih kaskadnih scenarija s vise opasnosti koji ¢e
biti kvantificirani metodologijom procjene rizika razvijenom u projektu CROSScade i prilagodenoj
specifitnostima urbane infrastrukture. Da bi se to postiglo, izvrSit ¢e se procjena ranjivosti
infrastrukture za zaStitu od poplava na kombinirane opasnosti, slijedeéi pristupe razvijene u
projektu OVERFLOw. Rezultati ¢e se vizualizirati, a scenariji ¢e se integrirati u IT platforme
upravitelja kriti¢ne infrastrukture i onih koji prvi reagiraju. Kombinirajuéi ih s mreZom senzora
koja pruZa informacije gotovo u stvarnom vremenu o identificiranim upozorenjima, razvit ¢e se
kaskadni EWS za viSe opasnosti.
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Obilazak retencije

»PoboljSanjem postoje¢ih metoda za kvantifikaciju rizika koji se unose u EWS, CRISAFE nadilazi
postojeCe nacionalne strategije upravljanja rizikom u zemljama sudionicama, koje su viSe
usredotocene na scenarije s jednom opasnos¢u, a ne na viSe opasnosti. Projekt ¢e prirodne
opasnosti (potrese, obilne padaline, likvefakcija, poplave) smatrati prostornim katastrofama,
neovisno o drzavnim granicama, identificirajuci ranjivost kriti¢ne infrastrukture kao sastavni dio
procjene rizika i EWS-a. Rizici uzrokovani zajednickim visestrukim opasnostima imaju velike
prekogranicne i medusektorske utjecaje, stoga ¢e rezultati iz projekta CRISAFE znacajno
doprinijeti suradnji vlasnika infrastrukture, onih koji prvi reagiraju, kao i Sire javnosti u zemljama
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sudionicama, odnosno Hrvatskoj, Italiji i Nizozemska. Primjerice, kaskadni dogadaj potresa u
kombinaciji s ekstremnim oborinama koje uzrokuju iznenadnu poplavu moZe imati dalekoseZne
posljedice na urbane sredine, s utjecajem na javnu sigurnost, infrastrukturu, osnovne usluge i
gospodarstvo. Ucinkovito planiranje hitnog odgovora, sustavi ranog upozoravanja na vise
opasnosti i mjere za smanjenje rizika, posebno u pogledu povectane otpornosti ranjive kriticne
infrastrukture, mogu pomo¢i u ublazavanju ovih utjecaja“, saznajemo s Gradevinskog fakulteta.

Postizanje viSe razine zastite od katastrofa

Kao takav, CRISAFE ¢e se baviti postizanjem viSe razine zastite od katastrofa koje mogu pogoditi
nekoliko drzava €lanica sprjetavanjem i smanjenjem njihovog moguéeg ucinka te poboljSanjem
suradnje i koordinacije izmedu civilne zaStite i drugih relevantnih dionika, njihovih
komplementarnost i interoperabilnost. Nadalje, podizanjem svijesti o riziku medu stanovnistvom
o dobrobitima i moguénostima rezultata CRISAFE-a i razvojem strategija za poboljSanje javnog
pristupa kaskadnim informacijama o riziku, projekt se bavi op¢im ciljem doprinosa podizanju
daljnje svijesti gradana, lokalnih op¢ina i drugim dionicima o rizicima s kojima se suocavaju i
mogucénostima za smanjenje njihove ranjivosti.

Specifi¢ni ciljevi projekta CRISAFE koji se odnose na razvoj scenarija buji¢nih poplava i urbanih
poplava uzimajuéi u obzir povijesne ekstremne dogadaje i buduce utjecaje klimatskih promjena
fokusiraju se na razvoj poboljSane kvantifikacije metodologije procjene rizika za utjecaje urbanih
poplava kao i razvoj planova upravljanja za kriti¢nu infrastrukturu i jedinice lokalne uprave.
Projekt ¢e ukljucivati i pravne osobe odgovorne za upravljanje vodama i obranom od poplava u
Hrvatskoj i Nizozemskoj tijekom izrade scenarija poplava, ali i vlasnike infrastrukture u Hrvatskoj
tijekom utvrdivanja nedostataka i potreba za procjenama i upravljanje rizikom od poplava.

Ocekivani ishodi CRISAFE-a su procjena rizika, predvidanje i planiranje upravljanja rizikom;
poboljsano razumijevanje i znanje o trenutnim i buduéim rizicima od katastrofa; poboljsana
razmjena podataka o riziku i analiza rizika; poboljSana razmjena informacija o riziku i razvoj
kulture prevencije rizika; poboljsana dostupnost alata i smjernica za povecanje svijesti o riziku;
ojacana integracija sustava ranog upozoravanja u donoSenju odluka na razli¢itim razinama,
ukljucujuéi individualnu i organizacijsku razinu, kao i poboljSanje metodologije procjene rizika,
koja se oslanja na izracunate ranjivosti kriticne infrastrukture. Stanovnistvo ¢e se upoznati s
alatima za vizualizaciju i metodologijom rizika kroz radionice za podizanje svijesti i webinar, a
provest Ce se i screening informacija o dijeljenju rizika, a sve kako bi se poboljSala komunikacija
javnosti o riziku od katastrofa.

Konzorcij ¢ine: Gradevinski fakultet SveuciliSta u Zagrebu koji ima bogato iskustvo u domeni
procjena rizika od mnogih hazarda, poglavito od potresa i poplava. Gradevinski fakultet ima
iskustva u istraznim radovima, numerickom modeliranju, eksperimentalnim istrazivanjima i
pracenju, kao i u razvoju metodologija rizika za razlicitu infrastrukturnu imovinu, to¢nije sustave
zaStite od poplava koji su obradeni u spomenutim projektima oVERFLow i CROSScade, oba
koordinirana od strane tog fakulteta. Oni e se fokusirati na zadatke u kojima ¢e blisko suradivati
s tvrtkama InGEO, IPK i GDi.

IPK je tvrtka koja se bavi alatima za donosSenje odluka temeljenih na rizicima koji ¢e biti od znacaja
za razvoj metodologije rizika za kvantifikaciju kaskadnih scenarija opasnosti prilagodenih
urbanoj infrastrukturi.
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InGEO je specijalizirana geotehnicka konzultantska tvrtka koja razvija najsuvremenije tehnike
temeljene na pouzdanosti i primjenjuje ih u praksi. Kao takva tvrtka ¢e biti snazno uklju¢ena u
procjenu ranjivosti temeljenu na vjerojatnosti imovine izloZene viSestrukim opasnostima.

GDi je inovativna visokotehnoloSka tvrtka specijalizirana za razvoj digitalnih softverskih rjeSenja
i platformi u podrudju odlucivanja i geoinformacijskih (GIS) sustava. Uz dugogodisnju suradnju s
partnerima u konzorciju, GDi ¢e biti zaduZen za vizualizaciju scenarija rizika i razvoj rjeSenja za
rano upozoravanje za kaskadne opasnosti od potresa i poplava.

Dva upravitelja infrastrukture zaduZena za infrastrukturu studije slu¢aja su Hrvatske vode i
Waterschap Hollandse Delta (WSHD). Budu¢i da su odgovorni za rjeSavanje opasnosti od poplava,
oni Ce osigurati dostupne podatke o sustavima zastite od poplava u podrucjima studije slucaja i
suradivat ¢e s Gradevinskim fakultetom i InGEO-om u mapiranju kriticne infrastrukture i
naknadnoj analizi ranjivosti, s IPK-om u provedbi rizika metodologija procjene, dok ¢e GDi i
Gradevinski fakultet raditi na razvoju i radionicama podizanja svijesti. Grad Zagreb ¢e blisko
suradivati s Gradevinskim fakultetom te tvrtkama IPK i GDi na aktivnostima vezanim uz hrvatsku
studiju slu€aja. Angazman Grada Zagreba podrazumijeva izravnu ukljuc¢enost u sve relevantne
upravitelje urbane infrastrukture u Gradu Zagrebu, $to podrazumijeva promet, energetiku,
kanalizaciju/vodovod, kao i hitne interventne sluzbe - vatrogasce i Ured za civilnu zastitu koji su
izravno ukljuceni u projekt. VaZzan partner na projektu je i ISIG iz Italije. Zadatke upravljanja
projektom vodit ¢e Gradevinski fakultet, dok ¢e u aktivnosti diseminacije CRISAFE-a biti ukljuceni
svi sudionici konzorcija. Spomenimo i da projekt CRISAFE EU sufinancira s 785.756,00 eura.
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Publication in English

How to Identify the Weakest Link in the Flood Protection System

In the last decade, Europe has experienced a series of catastrophic urban floods. It is believed that
climate change, combined with increased urbanization, is a factor contributing to the growing
frequency and severity of urban floods, which manifest either as flash floods or river floods. These
events cause significant damage to infrastructure and pose a threat to public safety. Flash floods
cause an average of 50 deaths annually in Europe, accounting for 70 percent of the total number
of flood-related fatalities. These deaths mostly occur in countries bordering the Mediterranean
Sea, such as Croatia, Italy, or Spain.

For example, Zagreb was flooded in the summer of 2020 due to extreme rainfall corresponding
to a return period of more than 100 years. The floods were the largest in the city center, where
people are still struggling with the consequences of the earthquake that occurred in March 2020.
Besides the huge amount of water accumulated from the storm in a short period, one of the causes
of the urban flood was poor drainage within the urban sewage system, combined with excess
water from streams originating in Medvednica. In the summer of 2021, large river floods occurred
in parts of Germany, Belgium, and the Netherlands, causing over 200 deaths and billions of euros
in damages. The 2014 river floods that affected Croatia, Bosnia, and Serbia were the largest floods
in recorded history, causing 62 deaths and severe damage to infrastructure and land. Floods, as
we know, claimed 27 lives and caused enormous material damage in neighboring Bosnia and
Herzegovina in October of this year. Just before, Cyclone Boris ravaged central Europe. Extreme
floods caused by record rainfall claimed at least 16 lives, thousands were left homeless, and the
floods destroyed infrastructure from Austria to Romania.
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Cascade Hazard Scenario

A worrying fact is that most of these flash and river floods occurred due to insufficient capacity
of drainage networks or flood protection systems, which were not designed for such loads. A
cascading hazard scenario struck the Zagreb surroundings after the earthquake in Petrinja in
December 2020. Extensive liquefaction occurred, a phenomenon where soil, after losing strength
and stiffness, behaves like a liquid. In addition to significant damage to building foundations,
many flood protection embankments were heavily damaged, with visible cracks; fortunately, the
water level of nearby rivers was low at the time of the damage.

Such events demonstrate the urgent need for multi-hazard scenario assessment. Similar
vulnerability can be expected in Italy. In the Netherlands, a significant part of the flood protection
system crucial for population safety is built on loose sandy soil. These soils are susceptible to
static liquefaction.

Critical infrastructure early warning systems and population awareness for multi hazard cascading
events (CRISAFE) is the name of a recently launched project that deals with developing a
coordinated and quantified methodology for assessing the risk and vulnerability of urban
infrastructure and population to multi-hazard cascading scenarios, common to the participating
countries. The project involves Croatia, the Netherlands, and Italy.

As we learn from the project coordinator at the Faculty of Civil Engineering, University of Zagreb,
risk assessment will be based on the calculated vulnerability of infrastructure for protection
against flash and river floods in order to identify the weakest link in the flood protection system
against multiple hazards such as heavy rain, floods, earthquakes, and liquefaction. The project is
essentially an upgrade of previous work by participants in UCPM projects oVERFLOW and
CROSScade, which developed advanced methods for vulnerability assessment of critical
infrastructure assets and will integrate these results into risk assessments. Zastita (Protection)
magazine has covered these projects several times during various phases of their
implementation.
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Meeting of the CRISAFE project team

Vulnerability assessment methods will enable scenario visualization and their implementation
into IT platforms used by critical infrastructure managers (CIM) and emergency services.
Combining these with a sensor network providing near real-time information on identified
warnings, a cascading multi-hazard early warning system (CHEWS) will be developed. The
project thus fulfills the general goal of achieving a higher level of disaster protection that can
affect several countries.

“By raising risk awareness among the population and developing strategies to improve public
access to cascading risk information, the project addresses the overall goal of further increasing
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citizens’ awareness of the risks they face and possibilities to reduce their vulnerability. Two case
studies are planned: one in the Netherlands (Rotterdam) and one in Croatia (Zagreb), where
results will be implemented into the relevant CIM and emergency services IT platforms,” say
representatives from the Faculty of Civil Engineering. The consortium includes eight partners
with proven experience in Horizon and UCPM projects, including dynamic small and medium
enterprises, research institutes, infrastructure owners, and emergency services.

CRISAFE will identify current and future cascading multi-hazard scenarios that will be quantified
using a risk assessment methodology developed in the CROSScade project and adapted to the
specifics of urban infrastructure. To achieve this, vulnerability assessment of flood protection
infrastructure to combined hazards will be carried out following approaches developed in the
OVERFLOw project. Results will be visualized, and scenarios integrated into IT platforms for
critical infrastructure managers and first responders. Combined with a sensor network providing
near real-time warnings, a cascading multi-hazard EWS will be developed.
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Field Visits of Retention Facilities

“By improving existing methods for quantifying risks input into EWS, CRISAFE goes beyond
current national risk management strategies in participating countries, which focus more on
single-hazard scenarios rather than multi-hazards. The project will consider natural hazards
(earthquakes, heavy rainfall, liquefaction, floods) as spatial disasters, independent of state
borders, identifying critical infrastructure vulnerability as an integral part of risk assessment and
EWS. Risks caused by combined multiple hazards have significant cross-border and cross-sector
impacts, so CRISAFE results will significantly contribute to cooperation among infrastructure
owners, first responders, and the wider public in participating countries, i.e., Croatia, Italy, and
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the Netherlands. For example, a cascading event of an earthquake combined with extreme rainfall
causing sudden flooding can have far-reaching consequences on urban environments, impacting
public safety, infrastructure, essential services, and the economy. Effective emergency planning,
multi-hazard early warning systems, and risk reduction measures, especially concerning
increased resilience of vulnerable critical infrastructure, can help mitigate these impacts,” we
learn from the Faculty of Civil Engineering.

Achieving a Higher Level of Disaster Protection

CRISAFE will address achieving a higher level of disaster protection that can affect multiple
member states by preventing and reducing their potential impacts and improving cooperation
and coordination between civil protection and other relevant stakeholders, ensuring their
complementarity and interoperability. Furthermore, by raising risk awareness among the
population about the benefits and possibilities of CRISAFE outcomes and developing strategies to
improve public access to cascading risk information, the project contributes to raising further
awareness among citizens, local municipalities, and other stakeholders about the risks they face
and possibilities for reducing their vulnerability.

Specific objectives of CRISAFE related to the development of flash flood and urban flood scenarios
consider historical extreme events and future impacts of climate change, focusing on improving
risk quantification methodologies for urban flood impacts as well as developing management
plans for critical infrastructure and local governments. The project will involve legal entities
responsible for water management and flood defense in Croatia and the Netherlands during
scenario development, as well as infrastructure owners in Croatia during identification of
shortcomings and needs for risk assessment and management of flood risks.

Expected CRISAFE outcomes include risk assessment, forecasting, and risk management
planning; improved understanding and knowledge of current and future disaster risks; enhanced
data sharing and risk analysis; improved risk communication and prevention culture
development; better availability of tools and guidelines to increase risk awareness; strengthened
integration of early warning systems into decision-making at different levels, including individual
and organizational levels, and improvements to risk assessment methodology relying on
calculated vulnerabilities of critical infrastructure. The population will be introduced to
visualization tools and risk methodology through awareness-raising workshops and webinars,
and information screening on risk sharing will be conducted to improve public disaster risk
communication.

The consortium includes: the Faculty of Civil Engineering at the University of Zagreb, which has
extensive experience in hazard risk assessments, especially for earthquakes and floods. The
faculty has expertise in investigative work, numerical modeling, experimental research,
monitoring, and development of risk methodologies for various infrastructure assets, particularly
flood protection systems addressed in the oVERFLow and CROSScade projects, both coordinated
by the faculty. They will focus on tasks in close cooperation with companies InGEO, IPK, and GDi.

IPK is a company specializing in risk-based decision-making tools important for developing risk
methodologies for quantifying cascading hazard scenarios adapted to urban infrastructure.
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InGEO is a specialized geotechnical consulting company developing state-of-the-art reliability-
based techniques applied in practice. As such, the company will be strongly involved in
vulnerability assessment based on the probability of assets being exposed to multiple hazards.

GDi is an innovative high-tech company specializing in the development of digital software
solutions and platforms in decision-making and geographic information systems (GIS). With long-
standing collaboration with consortium partners, GDi will be responsible for risk scenario
visualization and early warning solution development for cascading hazards from earthquakes
and floods.

Two infrastructure managers responsible for the case study infrastructure are Hrvatske vode
(Croatian Waters) and Waterschap Hollandse Delta (WSHD). Since they are responsible for flood
hazard management, they will provide available data on flood protection systems in case study
areas and cooperate with the Faculty of Civil Engineering and InGEO in mapping critical
infrastructure and subsequent vulnerability analysis, with IPK in risk assessment methodology
implementation, while GDi and the Faculty of Civil Engineering will work on development and
awareness-raising workshops. The City of Zagreb will closely cooperate with the Faculty of Civil
Engineering and companies IPK and GDi on activities related to the Croatian case study. Zagreb’s
involvement includes direct engagement with all relevant urban infrastructure managers in the
city, including traffic, energy, sewage/water supply, as well as emergency services—firefighters
and the Civil Protection Office, which are directly involved in the project. An important partner in
the project is ISIG from Italy. Project management tasks will be led by the Faculty of Civil
Engineering, while dissemination activities will involve all consortium participants. The CRISAFE
project is co-financed by the EU with €785,756.00.
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