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   1. INTRODUCTION

The I-STORMS project tackles the territorial challenges linked 
to sea storm emergencies, warning systems and civil protec-
tion procedures and climate change. The Final Report sum-
marizes the main achievements of the I-STORMS Project, as 
the first step towards the common vision of the project Part-
ners, regarding the response to the phenomenon of marine 
storms and the harmonization of existing practices within 
the framework of the EU Policy for the Adriatic-Ionian Macro 
Region (EUSAIR) and the EU civil protection mechanism.

Piran 2019 © Matjaz Derin 
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The problem of storm surges is particularly relevant for the 
ADRION Area as in the Adriatic Sea these are more frequent 
than in other parts of the Mediterranean basin. Sea storms 
directly impact on the quality of life of citizens (especially in 
urban areas like Venice and Durres where part of the inhabit-
ed areas are seldom flooded), they cause damages to the im-
portant cultural heritage exposed to these phenomena, and 
they also affect businesses (aquaculture, fisheries, tourism, 
beach facilities) and environment (coastal erosion, floods).

In addressing the sea storm challenge at macro-regional 
level, project partners highlighted the need of improving ca-
pacities of the public authorities involved in managing sea 
storm emergencies. The difficulty of effectively reacting to 
sea storm events is also connected to the lack of shared data 
and know-how that could increase accuracy and reliability 
of forecasts. Moreover, the insufficient level of cooperation 

Venice 2019
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among participating countries is cause of inefficient actions 
at local level and missed opportunities to collaborate with 
other actors to increase overall preparedness of the area. A 
joint asset which could definitely be exploited through fruit-
ful cooperation is the presence in the whole Adriatic coastal 
territories of large networks of sensors and stations which all 
ADRION countries could benefit from. 

The I-STORMS project has meant to address all these ter-
ritorial challenges proposing technical solutions and joint 
instruments to improve the response to sea storms in the 
ADRION area. Thus, the I-STORMS Final Report will show-
case the aforementioned outputs.

In terms of structure and content, the Final Report includes 
the key elements describing the Project, as well as its main 
achievements.  More specifically the I-STORMS Guidelines 
for translating data and forecasts to early warning and inter-
vention procedures and the I-STORMS Strategy are funda-
mental parts of the legacy of the project. 

The I-STORMS Project Area
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      2. THE PROGRAMME & THE PROJECT

2.1  THE INTERREG ADRION PROGRAMME

Being a transnational cooperation programme, ADRION con-
tributes to European Territorial Cooperation, which is one of 
the goals of the EU cohesion policy, which aims to promote 
a harmonious economic, social and territorial development 
of the European Union as a whole and provides a framework 
for the implementation of joint actions and policy exchang-
es between national, regional and local actors from differ-
ent Member States. With 118 MEUR of funding from both the 
European Regional Development Fund (83.5 MEUR) and the 
Instrument for Pre-accession Assistance (15,7 MEUR), the 
Programme main goal is to act as a policy driver and gover-
nance innovator, fostering European integration among Part-
ner States, taking advantage of their rich natural, cultural and 
human resources, as well as enhancing economic, social and 
territorial cohesion in the Adriatic and Ionian region.

The Programme will especially support the constitution of 
multilevel and intersectoral working teams and partnerships 
to overcome administrative and sectoral bottlenecks, with 
the involvement of citizens, and local/regional/ national/in-
ternational bodies. At territorial level, a key issue will be to re-
duce conflicts of land use that constitute one main aspect of 
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sustainable development strategies (promotion of renewable 
energy,  protection of natural and cultural heritage, reduction 
of carbon emissions, etc.).

2.2 THE I-STORMS PROJECT  
The I-STORMS project deals with territorial challenges 
connected to coastal flooding in the Adriatic-Ionian (ADRI-
ON) region. Its duration is from 01/2018 untill 03/2020. Sea 
storms, storm surges and storm tides have significant im-
pacts across many areas:

•	 Damage to the population and infrastructures

•	 Damage to cultural heritage

•	 Damage to the environment and ecosystems

•	 Damage to industry (aquaculture, fisheries, tour-
ism)

The aim of this project is to enhance transnational coopera-
tion sharing knowledge, data and forecasts through a com-
mon infrastructure. In this way, it will provide joint strategies 
to deal with sea storm emergencies whilst, at the same time, 
improving each country’s capacity to work with data interop-
erability, early warning and civil protection procedures, in 
alignment with the EU Civil Protection Mechanism.
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The marine-coastal events that are considered within the 
I-STORMS project are the following:

SEA STORM: Event of strong intensity and proportions, in 
terms of meteo-marine physical quantities, capable of sig-
nificant impact on the coast, such as flooding, erosion, dam-
age to infrastructure, etc. Their “local” characteristics are 
linked to the different impact that the same weather and sea 
conditions can cause on different portions of coastline. The 
nature and intensity of the impacts are determined by the ex-
tent and duration of adverse meteorological and marine con-
ditions interacting with the morphological characteristics 
of the coastline (type, orientation, profile, bathymetry of the 
seabed, etc.) and from its vulnerability, in terms of defense 
works, infrastructures, inhabited areas and human activities.
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STORM SURGE and STORM TIDE: The storm surge is a tidal 
rise due to the effect of wind and pressure on the sea sur-
face. The wind, due to the friction, propels the water against 
the coastline. This frequently happens in the Adriatic, where 
this phenomenon is commonly called “high water”. The phe-
nomena known as inverse barometric effect, can also con-
tribute by means of the sea reacting to a low atmospheric 
pressure, and leading to a local rise in sea level. The storm 
surge amplitude, in a given location, is strongly dependent 
on the coastline’s orientation, its conformation and local ba-
thymetry, as well as the spatial and trend and intensity of the 
meteorological perturbation. These level components com-
bine and then add to with the astronomic tide signal gener-
ating a storm tide, which (unless some other component due 
to the waves and their interaction with the coast) constitutes 
the total observed level of the sea. Therefore, the most critical 
conditions, for the stretches of coastline subject to flooding, 
occur when the maximum meteorological phenomena occur 
concurrently (phase) with the most favourable meteorolog-
ical component, and even more so in the periods when the 
Sun, Earth and Moon are aligned with each other (syzygies).

Ražanac, Croatia © Aleksandar Gospić
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METEOTSUNAMI: Meteotsunami (or meteorological tsuna-
mi) are large sea waves (similar to classical tsunamis) re-
sulting from storm-like meteorological conditions. Unlike 
tsunamis, which are mainly caused by seismic events, volca-
nic eruptions or submarine landslides, meteotsunamis are a 
consequence of changes in atmospheric pressure associat-
ed with fast-moving weather events, such as strong storms, 
gusts of wind and fast atmospheric fronts. The generated 
wave spreads towards the shore and interacts with the ba-
thymetry and the morphology of the coast: where the sea 
bottoms abruptly shrink and the shoreline consists of ports, 
inlets, narrow and long bays, it has an amplification effect 
and the wave expands and becomes destructive. The effects 
are more critical when the direction of propagation of mete-
orological phenomena coincides with a gradual lengthening 
of the bay.
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2.3  I-STORMS PARTNERSHIP

The I-STORMS partnership is made of 9 organizations from 
5 countries in the Ionian Adriatic area (Italy, Slovenia, Croatia, 
Albania and Greece) led by the City of Venice and strongly 
committed to address the common challenge of improving 
the response to sea storms in the ADRION area.  The Partner-
ship was built according to specific institutional competenc-
es, skills and quality of information brought by each partner. 
Each partner contributed to all project activities considering 
that the main outputs and results were rooted in transna-
tional value and aimed at becoming daily working tools and 
methods for the entities involved.

 

Dubrovnik, Croatia  © Srecko Delalija Slim
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To achieve the Project objectives, the I-STORMS Partnership 
is comprised of 4 categories of partners: 

	Entities dealing with marine storm problems
	Bodies with civil protection and emergencies manage-

ment functions
	Scientific research organizations in the marine and 

weather forecasting field
	Weather forecasting services which use and develop 

forecasting systems. 

The I-STORMS Project Partners are the following:

•	 City of Venice (IT)

•	 National Research Council-Institute of Marine 
Sciences (IT)

•	 Agency for environmental protection and energy 
in Emilia-Romagna (IT)

•	 Slovenian Environmental Agency (SLO)

•	 Apulia Region (IT)

•	 PP6: Department of Regional Development Pol-
icies (AL)

•	 Regional Union of Municipalities of Epirus (EL)
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•	 Institute of Geosciences, Energy, Water and En-
vironment (AL)

•	 Meteorological and Hydrological service of Cro-
atia (HR)

The I-STORMS Associated Partners are the following:

•	 Emilia-Romagna Region (IT)

•	 Durres Port Authority (AL)

•	 National Civil Protection Department (IT)

•	 Regional Civil Protection Agency in Emilia Ro-
magna (IT)

•	 ARPAV-Regional Agency for Environmental Pre-
vention and Protection of Veneto (IT)

•	 General Directorate of Civil Emergencies (AL)

•	 Slovenian Water Agency (SLO)
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2.4  PROJECT MAIN RESULTS

The I-STORMS Project resulted in the following:

	Increased cooperation on civil protection issues at 
country level (multi-level governance) and at ADRI-
ON level (transnational cooperation) thanks to the 
I-STORMS Network.

	Increased skills of public and private actors on open 
source systems, data interoperability, sharing tool ar-
chitecture and functioning.

	Increased knowledge of technical officers on most ef-
fective procedures and practices of civil protection be-
ing carried out in the different countries.

	More reliable forecasts of sea storm as an effect of 
the common data shared by beneficiaries and target 
groups in the Web System.

	Reduced fragmentation of know-how and marine data 
allowing more effective forecasting and emergencies 
response services in the involved countries.

	Stronger common understanding of current challeng-
es (Sea Storm Atlas) and further needs for cooperation 
(Guidelines, Strategy) in the field of sea storm emer-
gencies response

	Increased awareness of citizens on coastal vulnerabil-
ity to sea storms. 
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The I-STORMS aforementioned results, strongly contributed 
to the ADRION Programme result indicator as, thanks to the 
project, the level of capacity of the involved organisations to 
operate transnational, providing service and management 
regarding environmental vulnerability, fragmentation, and 
the safeguarding of ecosystems’ services was increased. 
In fact, the Project helped participating organizations (bene-
ficiaries and end-users) in: 

	Reinforcing fruitful relationships with other actors of 
the ADRION area and appreciating added values of 
transnational cooperation improving the quality and 
accuracy of their daily work.

	Acquiring relevant competences in the field of interop-
erable data sharing and open source systems in com-
pliance with EU legislation

	Benefiting from common guidelines for the improve-
ment of their early warning practices at local/regional/
national level.

The main tools that were derived from the aforementioned 
results, were:

The Sea Storm Atlas
The Sea Storm Atlas is an online tool for mapping data, fore-
cast systems and current procedures for emergencies re-
sponses to sea storm events and to gather available infor-
mation on coastal disaster caused by sea storm, in order to 
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identify most vulnerable area to focus.

The I-STORMS Common Data Sharing Web GIS tool
The Common Data Sharing Web GiS Tool (Integrated Web 
Systems – IWS) is also an online tool, collecting observation 
datasets and forecasts from the existing operational fore-
cast systems. 

iws.seastorms.eu/sea_storm_atlas/map

http://iws.seastorms.eu/sea_storm_atlas/map
http://iws.seastorms.eu/sea_storm_atlas/map
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The I-STORMS mobile applications
The I-STORMS Mobile Application allows the Web Integrated 
System data to be explored by non-experts over the smart-
phone. In particular, it makes the observations of sea level, 
waves height, waves direction and waves period available for 
specific locations of interest. The app gives also access to 
the sea level and waves forecasts. Moreover, the user can 
select a specific threshold for receiving notifications if it is 
exceeded. The application will be released through the main 
app stores.
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   3. I-STORMS GUIDELINES

I-STORMS Guidelines for translating data and forecasts to 
early warning and intervention procedures are meant to be 
an effective tool for the improvement and efficiency of inter-
ventions in the case of coastal risk.

Operational guidelines concerning hydrogeological-hydrau-
lic risk (and therefore, flood risk) have been defined in each 
partner country, although with some differences in the level 
of scientific-technological evolution of forecasting and ob-
servation systems, but regarding the sea storm risk no na-
tional procedures have been defined for risk and emergency 
management almost across all regions.

In drafting the Guidelines, risk assessment and flood risk 
management activities in the project partner regions were 
taken into account based on their European context, as well 
as the legislative references that represent the framework of 
the civil protection system.
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The investigation on Procedures and Early Warning Systems 
in country partners highlights the common following issues:

a)	 Civil protection and the alert system are further based 
on 3 levels:

Level 1 - Central Responsibility-National level
Level 2 - Regional Responsibility-County level
Level 3 - Local Responsibility-Towns and municipalities 

b)	 All partners report that this level of complexity of the 
systems requires effective coordination between the 
various levels and subjects.

c)	 Risk management and the alert system requires a 24-
hour duty service, every 7 days a week.

d)	 Sea storms coastal flooding emergency and response 
plan is a minor part of general “Flood emergency and 
response plan” and there is often no specific proce-
dure for emergency responses to sea storms.

e)	 There is a great efficiency and geographical distribu-
tion heterogeneity of weather and marine monitoring 
networks; they are often the combination of networks 
by State Institutions, Academic Institutes and in some 
cases also stakeholder organizations.

f)	 There is a need to have reliable forecasts, monitoring 
data and all the information needed to prevent and 
deal with weather-marine phenomena.

g)	 Annual plans and civil protection local plans are wide-
spread.           
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h)	 The warnings issued by the bodies in charge are dis-
seminated immediately, subject to their preparation, 
to the authorities of the national EWS and then they 
are diffused to general public.

i)	 Volunteers in general are an essential element of the 
civil protection systems, and without them the effi-
ciency of the whole mechanism would be compro-
mised.

The European context and legislative framework reveal a lack 
of specific strategy, guidelines, procedures and EWSs for sea 
storms coastal risk prevention and management.

Through the EU Civil Protection Mechanism, the European 
Commission plays a key role in coordinating the response to 
disasters in Europe and beyond, when the scale of an emer-
gency overwhelms the response capabilities of a country. 
The Emergency Response Coordination Center (ERCC), the 
operational hub of the Mechanism, mobilises assistance or 
expertise. The ERCC monitors events around the globe 24/7 
and can ensure rapid deployment of emergency support 
through a direct link with national civil protection authorities.
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Meteoalarm EU is a unique severe weather phenomena 
warning system in Europe, first and foremost intended for 
travelers and tourists moving around different regions of the 
project member countries. It provides the most relevant in-
formation needed to prepare for extreme weather expected 
to occur somewhere over Europe, included severe coastal 
events depending only on wave conditions.

The Sendai Framework for Disaster Risk Reduction 2015–
2030   recognizes the benefits of multi-hazard early warning 
systems and enshrines them in one of its seven global tar-
gets. Specific European regulations and directives take into 
account tsunamis and flood risk in general.

© Giovanni Carierri
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In particular, the I-STORMS Guidelines are organized in ac-
cordance with the phases of the Floods Directive 2007/60/
EC that inspired the elaboration of the questionnaires as a 
common framework:

•	 “Prevention of risk due to sea storms” concerns 
non-structural actions, that correspond to regulato-
ry and administrative measures envisaged for the re-
duction of coastal risk and which may regulate land 
use, but they do not involve the construction or main-
tenance of works or the modification of the state of 
these work places.

•	 “Protection from sea storms” refers to structural ac-
tions representing interventions that involve the con-
struction or maintenance of works or the modification 
of the land cover morphology.

•	 “Preparation for risk due to sea storms” refers to the 
early warning systems (including forecasting systems 
and communication procedures) and the emergency 
management procedures (also exercises and infor-
mation to the population) and represents the most 
significant part of the Guidelines.

•	 “Post-evaluation event and reconstruction” concerns 
procedures and tools available to estimate the im-
pacts from sea storms events and measures adopted 
for restoration after a sea storm event that has caused 
damage.
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Actions and recommendations have been included in the 
Guidelines for each phase, in particular with regard to com-
munication.

Coastal risk, and in particular sea storms risk, has not been 
defined officially within nation specific Directives in the same 
way as the hydrogeological-hydraulic risk has been; but fore-
casts and response to coastal events are of a different kind 
than continental storms and flood events, for this reason 
specialised and specific action plans for coastal areas are 
needed.

The risk management strategies and plans to reduce dam-
age due to sea storms are issues that must be managed and 
coordinated at a national level, even if they have local pe-
culiarities that must be studied in depth and addressed de-
pending on the specific situation.

In order to improve the cooperation and promote the ex-
change of knowledge and data, it is also important to set up a 
permanent Network of all relevant actors from the countries 
of the ADRION area exposed to sea storm risk (like the one 
set up in the I-STORMS project) and to establish thematic 
working groups focused on tools, plans and good practices 
for coastal risk management.
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To overcome the lack of integrated data and information, it is 
essential to establish formats and tools for collecting data, 
information, damage reports that should be standardized and 
available before and during the events. Data sharing must be 
coordinated centrally and must cover all levels of the system 
(local, regional, national). It is important to avoid the duplica-
tion of information and to create standardized and integrated 
databases between the Adriatic-Ionian regions to expand the 
analysis and comparison of coastal events at a basin scale.

For effective Early Warning Systems for sea storms it is nec-
essary to have online weather, marine and coastal observa-
tion networks and share real time data between the coun-
tries along the Adriatic Sea; it is also a requirement to have 
weather, marine and coastal forecasts available (also ex-
pressed in probability or forecast reliability) and high quality 
and reliable forecasts of sea level for citizens and protection 

I-STORMS National Network Conference and Trainings | Venice October 2019
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services. Starting from these data and from these forecasts, 
early warning procedures based on thresholds and pre-
defined scenarios are needed.

Public/Institutional bodies that issue the alerts must in-
crease the public awareness about forecasting and alerting 
systems and strengthen their role as responsible for issu-
ing alerts and for communication. Institutional sources that 
are recognized and perceived as reliable, in particular those 
closest to the local level, should give all clear and useful in-
formation to the citizens.

I-STORMS Civil Protection Exercise | Costa 2019 September 2019

Presentation of the I-STORMS Project Results | REMTECH Expo 2019
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Information on these issues is essential and should start 
from schools with specific training.

Alert Messages to the public and communication among all 
players belonging to the alert system must be, at the same 
time, as quick as possible (reaching the addressee in the 
fastest way and avoiding bureaucratic and administrative 
obstacles) and “certified” in order to have a legal validity. 
Communication protocols have to be identified and used to 
satisfy these requirements.

The opportunity to involve stakeholders in the management 
and communication of sea storm risk is recognized as fun-
damental, in particular Civil Protection associations, port 
authorities, beach managers, cooperatives and other sea-re-
lated activities, schools and all potential stakeholders in the 
tourism sector. 

Slovenian Adriatic Coast 2019
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Civil Protection volunteers are a fundamental and important 
resource for event monitoring and emergency management, 
hence they must be supported, strengthened and enlarged. 
Such a complex system, that implies the alerting and emer-
gency management, needs a lot of human and instrumental 
resources. It is thus necessary to think about how to strength-
en the system and expand the availability of volunteers.

Finally, it is important that the alert and intervention pro-
cedures for sea storms risk, once they have been defined, 
should be tested through exercises, that help to test in a 
practical way the alerting and emergency management sys-
tem, highlighting criticalities and keeping people and institu-
tional players trained and up to date.

Venice November 2019
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   4. I-STORMS STRATEGY

The “Special Report on the Ocean and Cryosphere in a Chang-
ing Climate”  approved in September 2019 by IPCC (Intergov-
ernmental Panel on Climate Change) states that: during the 
20th century the global mean sea level rose by about 15 cm. 
Sea level is currently rising more than twice as fast and will 
further accelerate reaching up to 1.10m in 2100 if emissions 
are not sharply reduced; extreme sea level events which now 
occur rarely during high tides and intense storms will be-
come more common and many low-lying coastal cities and 
small islands will be exposed to risks of flooding and land 
loss annually by 2050, especially without strong adaptation. 
For these reasons, storm surges will probably increase in 
number and intensity in the coming years, with consequent 
negative impacts on coastlines.

Piran 2019 © Matjaz Derin
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Global warming and the progressive lowering of the territory 
due to subsidence, which in some areas of the Adriatic basin 
is constantly increasing, has led to a consequent rise in the 
average relative sea level, which contributes to and amplifies 
the increase in the vulnerability of the coasts along the Adri-
atic-Ionian basin. The coastal flooding phenomena is one 
such threat and comes as a result of storm surge (for exam-
ple high water in Venice) and meteo-tsunami (for example in 
Croatia).

Climate change has created a new reality with more intense 
and destructive extreme weather conditions and the results 
are more catastrophic than ever. Hence, it is necessary that 
the cooperation mechanism be developed in order to be able 
to cope with the new challenges related to climate change 
effects. Current efforts shall be strengthened, while new 
technologies will be used in order for draft and implement 
effective strategies.

The I-STORMS project aims precisely to give an answer to 
these events in terms of prevention and early warning, and in 
so doing provide citizens, civil protection and authorities with 
the tools to develop appropriate management measures to 
deal with territorial challenges connected to coastal flooding 
in the Adriatic-Ionian (ADRION) region. 
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In the current context of climate change, the develop-
ment of new and effective environmental policies that 
avoid reaching levels of no return is urgently required. 
Furthermore, and whilst awaiting specific counter-mea-
sures, it is necessary to implement adaptation and pre-
vention actions to counteract the coastal risks of intense 
weather-marine phenomena, and so building resilience 
paths as quickly as possible.

The goal of the collaboration among the project partners 
is to create synergies to tackle phenomena common to 
the countries of the Adriatic-Ionian basin through the 
exchange of tools, experiences and good practices, as 
well as risk and emergency management. This is funda-
mental as, despite the vulnerability of a specific stretch 
of coast and its dependence on different variables being 
linked to the particular and intrinsic characteristics of 
the area considered, there are always common elements 
that allow for an integrated approach to be developed.

I-STORMS Projecct Meeting | Durres 2019
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The I-STORMS Strategy addressed to national/regional key 
players of the ADRION basin aims at suggesting the most ef-
fective way to deal with management of data and forecasts 
and related Early Warning procedures. The strategy is based 
on the findings of the I-STORMS Guidelines and provides a 
link with the EU Civil Protection Mechanism and a consisten-
cy with the European legislative framework. 

The disaster management system needs particular atten-
tion in the stage of ‘Early Warning’, in disaster prevention and 
in support of the decision-making processes at all levels of 
governance, so as to reduce the impact of possible disasters. 
Furthermore, reduction in risks and in impacts can generate, 
amongst other factors, significant economic benefit to the 
countries due to it being less costly than reconstruction. 

© Marko Korosec

I-STORMS Civil Protection Exercise | Costa 2019 September 2019
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The level of prevention and preparedness reflects the de-
gree to which a society is ready to face various disasters and 
hence, its level of resilience to a potential disaster. There-
fore, it is of the utmost importance to limit the vulnerability 
of societies to potential risks and hazards as far as possi-
ble through the adoption of a number of substantial changes 
and actions. 

The Sendai Framework for Disaster Risk Reduction 2015–
2030 recognizes the benefits of multi-hazard early warn-
ing systems and enshrines them in one of its seven global 
targets. “In order to reduce disaster risk, there is a need to 
address existing challenges and prepare for future ones by 
focusing on monitoring, assessing and understanding di-
saster risks and sharing such information and on how it is 
created; strengthening disaster risk governance and coordi-
nation across relevant institutions and sectors and the full 
and meaningful participation of relevant stakeholders at ap-
propriate levels”. 

Early warning will also contribute to sustainable develop-
ment (the 2030 Agenda for Sustainable Development ad-
dresses early warning) and the Paris Agreement stipulates 
early warning systems as one of the major focus areas in en-
hancing adaptive capacity, strengthening resilience, reduc-
ing vulnerability and minimizing loss and damage associated 
with the adverse effects of climate change. 
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Without adequate warning systems and coordinated strate-
gies, marine-coastal events, which are increasingly frequent 
and intense in the context of climate change, will cause ma-
jor economic damage to an ever wider spectrum of coastal 
activities. 

Although the coasts of the ADRION basin are very exposed to 
storm events, Early Warning Systems are not widespread to 
deal with them and even civil protection procedures for man-
aging the potential risk must be defined and improved. Sea 
storms coastal flooding emergency and response planning 
is a minor part of general “Flood emergency and response 
plans” and there is often no specific procedure for emergen-
cy responses to sea storms. 

Basilica of San Marco | Venice 2019
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Facing new challenges of coastal risk, which involves a large 
number of people and infrastructures along the Adriatic-Ioni-
an coasts, requires an integrated approach between ADRION 
countries but also between the different sectors that are in-
volved in each country in risk assessment and management. 

A strategic approach can help all ADRION countries in man-
aging coastal risk through cooperation and the exchange of 
knowledge and good practices, working on two levels: 

1.	 International level, which includes transnational co-
operation for information and data exchange and in-
tegrated risk management 

2.	 National level, which concerns the development of 
legislation, plans and tools for managing sea storms 
risk coordinated between the state, regions and local 
authorities.

I-STORMS Strategy for reducing coastal risk at a National 
and International level is mainly based on 4 pillars:

•	 Data & Information sharing for integrated tools
•	 Cooperation & Coordination
•	 Communication & Stakeholder involvement
•	 Exercises & Volunteers
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The strategy starts from sharing data, tools and information 
at all levels to meet the need for reliable forecasts, monitoring 
data and all the information useful in preventing and dealing 
with weather-marine phenomena. These data and forecasts, 
shared between the countries along the Adriatic-Ionian basin, 
must allow for the creation of early warning procedures con-
nected with predefined risk scenarios taking into account vul-
nerability and exposition of territories and cost/loss models. 
In addition to the integrated and interoperable databases, it is 
essential that those human resources that perform the activi-
ties required by the alert systems are guaranteed. 

Currently Civil Protection volunteers are a fundamental and 
important resource for event monitoring and emergency 
management and without them the efficiency of the whole 
mechanism would be compromised. It is therefore important 
to promote laws, procedures and mechanisms that strength-
en those staff in charge and extend the resources of civil pro-
tection volunteers. 

I-STORMS Civil Protection Exercise | Costa 2019 September 2019
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Cooperation among ADRION partners is ensured even be-
yond the duration of the project through a permanent co-
operation table at the Adriatic-Ionian basin level to evaluate 
annual developments and tools in the coastal risk sector and 
to discuss and make the existing and new tools available as 
well as their implementation. In order to strengthen intra-re-
gional and national coordination among stakeholders it is 
important to build effective Governance structures and to 
create thematic networks for the sharing of knowledge and 
good practices. 

Further still, the enhancement of communication through in-
stitutional channels, responding to users’ information needs, 
is an important step in increasing the effectiveness of warn-
ing systems and their results in terms of reducing damage to 
people and property. 

Institutional sources that are recognized and perceived as 
reliable, in particular those closest to local level, should give 
all available and useful information clearly to citizens. Com-
munication protocols have to be identified and used to satis-
fy these requirements.

I-STORMS Project Meeting | Athens 2019
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It is important to develop communication strategies coordi-
nated between the different levels of governance (national, 
regional and local) and these must take into account all the 
types of recipients to whom they are addressed. Also at in-
ternational level it is essential that the communication codes 
and messages are coherent and standardized and so allow-
ing for better understanding for those moving between the 
different countries.
 
Information on these issues is essential and should start 
from schools with specific training. Coastal communities 
have to be prepared and this is possible through appropriate 
education programs. Even with near real-time warning sys-
tems, sea storm events and tsunamis require rapid reactions 
from potentially affected populations in order to prevent 
damage. It is therefore important that coastal communities 
be equipped with appropriate emergency response plans. 

Presentation of the I-STORMS Project on Croatian National TV by DHMZ
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Governments alone cannot address risk management. The 
opportunity to involve stakeholders in the management and 
communication of sea storm risk is recognized as funda-
mental, in particular Civil Protection associations, port au-
thorities, beach manager cooperatives and other sea-related 
activities, schools and all potential stakeholders in the tour-
ism sector. Engaged communities enable priorities to be bet-
ter defined and actions planned, responding to real (most-
ly local) needs and concerns and bringing about long-term 
change. 

Finally, it is fundamental that the alert systems and defined 
intervention models are tested by the operators of the sys-
tem, but also by stakeholders and coastal communities, in a 
practical way through exercises and so providing feedback 
on their effectiveness as well as critical issues encountered 
in order to improve the response to storm surge events.

Dubrovnik, Croatia  © Boris Bašić



Final remarks concern some technical, political and mana-
gerial aspects that must be overcome for the strategy imple-
mentation and that arise from the analysis of the civil protec-
tion systems and of the coastal risk management procedures 
in ADRION countries (partners of the I-STORMS project) per-
formed to develop Guidelines and Strategy:

•	 The countries of the ADRION basin have a different sci-
entific and technological level that could make it diffi-
cult to develop homogeneous and integrated tools, so it 
is important to make sure that the products developed 
meet the different requirements of the different countries 
involved (perhaps in a modular way) and are based on 
free and open source software.

•	 The partners of the ADRION basin must carry out the pil-
lar activities both internally (at national and local level) 
and by collaborating with the outside (international level), 
but often it becomes difficult to carry out a complex pro-
cess simultaneously; it is necessary to find governance 
structures that make this coordination possible.

•	 Often each institution and different country develop 
tools and products autonomously without exchanging 
with other institutions and countries and this leads to a 
redundancy in the different projects that could be over-
come by greater optimization, but there is not always a 
willingness to exchange and rationalize data and models; 
it is important to spread the idea that cooperation is an 
added value for all.

38
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   5. I-STORMS TRANSFERABILITY REPORT

The Transferability Report was prepared to ease the trans-
fer of the project results outside the partnership and to other 
contexts and to ensure that other entities not involved in the 
project are able to access data and results, use the geoportal 
and join the Network.

In the perspective of achieving a better management of sea 
storm emergencies and early warning procedures in the 
ADRION area, I-STORMS partners jointly developed strate-
gies and tools to face common challenges by sharing knowl-
edge, data and forecasts among involved countries. Thanks 
to the I-STORMS project, the involved countries have reduced 
the fragmentation of data in order to increase accuracy and 
reliability of sea storm forecasts and thus be able to improve 
risk preparedness in their coastal areas. 

I-STORMS Final Conference | Piraeus 2019
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Project benefits will firstly tackle citizens of the Adriatic-Ioni-
an coastal areas and competent public administrations, but 
also decision makers, sectoral agencies, marine productive 
activities, research & scientific community. 

I-STORMS introduced an integrated approach through trans-
national cooperation establishing various tools and outputs.  
The I-STORMS experience can be summarized in the follow-
ing PHASES:

The I-STORMS METHODOLOGY

1.	 Developing a state-of- the-art analysis of the current 
procedures and tools for emergencies responses. 

2.	 Developing a common interoperable web tool to col-
lect and share data coming from weather observation 
networks.

THE I-STORMS METHODOLOGY

Mapping and networking

Common tools

Joint strategies
Permanent 
cooperation

A NETWORK to improve 
cooperation and sharing of 
knowledge

A SEA STORMS ATLAS to 
map vulnerable risks and 
civil protection procedures

A CATALOGUE of actors, 
practices, data and tools to 
respond to sea storms 
emergencies

AN INTEROPERABLE AND 
GEOREFERENCED IT 
INFORMATION TOOL (IWS) 
that aggregates data and 
models for the 
harmonization of risk 
forecasts and maritime 
emergencies in the Adriatic 
Ionian coastal area

A GEOPORTAL AND A WEB 
APPLICATION for mobile 
phones and tablets that 
allows easy access to 
information and alert 
messages

COMMON GUIDELINES to 
improve cooperation and 
civil protection procedures 
in compliance with the EU 
civil protection mechanism

A COMMON STRATEGY to 
improve the response to 
emergencies caused by 
storm surges and to 
promote cooperation in 
early warning procedures

A COOPERATION 
AGREEMENT among all the 
main actors in charge of 
forecasts and early warning 
systems in the Adriatic 
Ionian area

A PERMANENT 
COOPERATION TABLE to 
yearly assess developments 
and tools and foster 
sustainability and durability 
of the projects results

to map the areas at risk and the existing civil protection procedures
to map the areas at risk and the existing civil protection procedures
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3.	 Developing a common Strategy proposing effective 
solutions to deal with sea storms emergencies. 

4.	 Establishing a permanent cooperation tables among 
relevant stakeholders to ensure effective sea storm 
risk management and responses and the sustainabil-
ity of project results also after the end of the project.

Phase 1 – Mapping and networking 

The first phase of the project focused on building a knowl-
edge framework of the current procedures and tools map-
ping and involving relevant stakeholders for the sharing of 
knowledge. 

The necessary starting point was the knowledge of the dif-
ferent regional/national situations and highlights the similar-
ities, but also the differences and problems. 
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The aim of such activities was to review and map contempo-
rary coastal disasters and existing procedures for emergen-
cies response in the ADRION area related to sea storms.  All 
available information on coastal disaster due to sea storm 
events (historical and current) were organized and mapped 
in geospatial layers which constitute the Sea Storms Atlas. 
The data collected can be used to draw the map of risk char-
acterization of the coast with the aim of identifying the most 
vulnerable areas and supporting the planning of coastal area 
use and development. The opportunity to involve other sub-
jects in the management and communication of storm risk is 
recognized as fundamental. 

At the start of the project, I-STORMS Partners and associat-
ed partners identified the relevant stakeholders from the ma-
rine sectors and encouraged them to join the I-STORMS net-
work with the purpose of exchanging knowledge and sharing 
procedures for the management of sea storms in the Adriat-
ic-Ionian basin. Constant consultation and feedback loops 
between the project and the Network have been ensured by 
meetings, web tools and socials.  
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Phase 2 – Common tools 

To improve the early warning and civil protection procedures 
in case of sea storm emergencies in the Adriatic –Ionian ba-
sin it is important to have common tools to share data and 
forecasts in the involved territories. Creating a common tool 
meant providing the partners ‘institutions and their stake-
holders with a shared and interoperable system. 

The I-STORMS Web Integrated System – IWS allows a bet-
ter exchange of information and data among partners and 
stakeholders in the Adriatic-Ionian area. The architecture of 
the IWS has been discussed and agreed with project part-
ners and stakeholders. The approach in designing the IWS 
has taken advantage from previous experiences on interop-
erable data management but, at the same time, created an 
infrastructure that will be the first attempt to harmonize and 
share in the ADRION area sea storms observational data and 
forecasts from different countries. 

Presentation of the I-STORMS Web Integrated System IWS by CNR ISMAR | Foss4G-IT 2019
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Being based on open and standard interoperability principles, 
the IWS will enhance data sharing and access to advanced 
functionalities, allowing at the same time the current existing 
systems to stay in place without changing their operational 
workflows and also fostering the partners’ capacities to deal 
with required data standards at EU level and beyond. The 
proposed tool will allow the project to go beyond the previous 
experiences, identifying the IWS as a daily working tool for 
the involved project partners and associated partners, and 
consequently ensuring the durability and transferability of 
the project outputs.  

The I-STORMS Mobile-Application allows the Web Integrated 
System data to be explored by non-experts over the smart-
phone.  In particular, it makes the observations of sea level, 
waves Height, waves direction and waves period available for 
specific location of interests. The app gives also access to 
the sea level and wave forecasts. 

Presentation of I-STORMS tools by CNR ISMAR during a Project Meeting | Durres 2019
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Using new tools requires new skill and expertise. A capaci-
ty building scheme was developed addressed to technicians 
from the partner and Network institutions. The training orga-
nized locally focused on the use of the IWS and its applica-
tion to ensure that all end users acquired the necessary skills 
and knowledge to operate the IWS.  

Phase 3 – Joint Strategies 

I-STORMS meant to provide a future perspective for the solu-
tions tested in the project by elaborating a strategy and guide-
lines on early warning and effective reaction to sea storms in 
the ADRION area. The countries involved in this project have 
different critical situations in terms of coastal risk manage-
ment due to their different geographical exposure to storm 
surges.  For this reason, the review of the existing procedures 
for emergencies response (related to sea storms), that will 
be condensed and harmonized in particular into the strategy, 
will be useful for and applicable by any other organization/
region/country. 

I-STORMS Final Conference | Piraeus 2019
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The I-STORMS Guidelines, for translating data and forecasts 
to early warning and intervention procedures, comprise an 
effective tool for the improvement and efficiency of interven-
tions in the case of coastal risk and contribute to defining a 
homogeneous warning system and a standard in the inter-
vention and civil protection procedures that can help manage 
the coastal risk in the Adriatic-Ionian basin. 

The Guidelines are meant to be an effective tool for the im-
provement and efficiency of interventions in the case of 
coastal risk.  Facing new challenges of coastal risk, which 
involves a large number of people and infrastructures along 
the Adriatic-Ionian coasts, requires an integrated approach 
between ADRION countries but also between the different 
sectors that are involved in each country in risk assessment 
and management. 

The I-STORMS Strategy addressed to national/regional key 
players of the ADRION basin aims at suggesting the most ef-
fective way to deal with management of data and forecasts 
and related Early Warning procedures. The strategy is based 
on the findings of the I-STORMS Guidelines and provides a 
link with the EU Civil Protection Mechanism and a consisten-
cy with the European legislative framework.  

Both documents were shared and agreed by the relevant 
actors of the ADRION area thorough the involvement of the 
I-STORMS Network. 
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Phase 4 – Permanent Cooperation

In order to improve the cooperation and promote the ex-
change of knowledge and data, a permanent Network of all 
relevant actors of the ADRION area affected by sea storms 
– like the one set up in the I-STORMS project – is strongly 
desirable. 

The I-STORMS network will be strengthened by the estab-
lishment of a Permanent Cooperation Table (PTC) that will 
ensure that dialogue continues after the project’s closure 
and that collected data are constantly implemented in the 
I-STORMS Web Integrated System (IWS). The I-STORMS per-
manent table will also create the conditions for an effective, 
resource-sustainable cooperation in the ADRION area, also 
thanks to the collaborations activated through the I-STORMS 
network with other EU and Interreg projects and structures in 
the ADRION/EUSAIR area. 

I-STORMS National Network Conference and Trainings | Venice October 2019
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The I-STORMS network and the Permanent Cooperation Ta-
ble are formalized by the signing of an agreement. The Per-
manent Cooperation Table and the Cooperation Agreement 
will ensure the transferring of the project results and secur-
ing concrete sustainability to project outputs. The I-STORMS 
cooperation table aimed at guaranteeing durability, sustain-
ability, capitalization and transfer of the projects outputs and 
results. 

The set-up of the I-STORMS permanent cooperation table 
will be an opportunity to expand the level of knowledge and 
competence in the field of the coastal risk prevention and 
management with positive consequences for the civil pro-
tection system and the environmental planning. 

The I-STORMS Network and the permanent cooperation ta-
ble will foster a common understanding of the current chal-
lenges in the coastal areas and promote coordination and 
sharing of know-how. The members of the PCT agree to put 
into practice the I-STORMS Guidelines and Strategy, ensure 
its wide dissemination and transferability to any other inter-
ested organization in the Adriatic-Ionian area and beyond.
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   6. CONCLUSIONS

The guidelines have been defined in each partner country, 
with some differences on scientific-technological evolution 
of forecasting and observation systems, but regarding the 
sea storm risk no national procedures have been defined for 
risk and emergency management almost across all regions.

Coastal risk, and in particular sea storms risk, has not been 
defined officially within nation specific Directives in the same 
way as the hydrogeological-hydraulic risk has been; but fore-
casts and response to coastal events are of a different kind 
thancontinental storms and flood events, for this reason spe-
cialized and specific action plans for coastal areas are needed.

The risk management strategies and plans to reduce damage 
due to sea storms are issues that must be managed and coor-
dinated at a national level, even if they have local peculiarities 
that must be studied in depth and addressed depending on 
the specific situation.

In order to improve the cooperation and promote the ex-
change of knowledge and data, it is also important to set up a 
permanent Network of all relevant actors from the countries 
of the ADRION area exposed to sea storm risk (like the one 
set up in the I-STORMS project) and to establish thematic 
working groups focused on tools, plans and good practices 
for coastal risk management.
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To overcome the lack of integrated data and information, it is 
essential to establish formats and tools for collecting data, 
information, damage reports that should be standardized and 
available before and during the events. Data sharing must be 
coordinated centrally and must cover all levels of the system 
(local, regional, national). It is important to avoid the duplica-
tion of information and to create standardized and integrated 
databases between the Adriatic-Ionian regions to expand the 
analysis and comparison of coastal events at a basin scale.

For effective Early Warning Systems for sea storms it is nec-
essary to have online weather, marine and coastal observa-
tion networks and share real time data between the countries 
along the Adriatic Sea; it is also a requirement to have weath-
er, marine and coastal forecasts available (also expressed in 
probability or forecast reliability) and high quality and reli-
able forecasts of sea level for citizens and protection ser-
vices. Starting from these data and from these forecasts, 

Slovenian National Network Conference 2019

early warning procedures 
based on thresholds and 
predefined scenarios are 
needed.

Public/Institutional bodies 
that issue the alerts must 
increase the public aware-
ness about forecasting 
and alerting  systems and
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strengthen their role as responsible for issuing alerts and for 
communication. Institutional sources that are recognized 
and perceived as reliable, in particular those closest to the 
local level, should give all clear and useful information to the 
citizens. Information on these issues is essential and should 
start from schools with specific training.

Alert Messages to the public and communication among all 
players belonging to the alert system must be, at the same 
time, as quick as possible (reaching the addressee in the 
fastest way and avoiding bureaucratic and administrative 
obstacles) and “certified” in order to have a legal validity. 
Communication protocols have to be identified and used to 
satisfy these requirements.

The opportunity to involve stakeholders in the management 
and communication of sea storm risk is recognized as fun-
damental, in particular Civil Protection associations, port 
authorities, beach managers, cooperatives and other sea-re-
lated activities, schools and all potential stakeholders in the 
tourism sector.

A strategic approach can help all ADRION countries in man-
aging coastal risk through cooperation and the exchange of 
knowledge and good practices, working on two levels:

1) International level, which includes transnational cooper-
ation for information and data exchange and integrated risk 
management.
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2) National level, which concerns the development of legisla-
tion, plans and tools for managing sea storm risk coordinat-
ed between the State, Regions and local authorities.

The I-STORMS Strategy for reducing coastal risk at National 
and International level starts with sharing data, tools and in-
formation at all levels to meet the need to have reliable fore-
casts, monitoring data and all the information useful to pre-
vent and deal with weather-marine phenomena.

Governments alone cannot address risk management. The 
opportunity to involve stakeholders in the management and 
communication of sea storm risk is recognized as funda-
mental, in particular Civil Protection associations, port au-
thorities, beach management cooperatives and other sea-re-
lated activities, schools and all potential stakeholders in the 
tourism sector. Engaged communities enable priorities to be 
better defined and actions to be planned, responding to real 
(mostly local) needs and concerns and bringing about long-
term change.

Finally, it is crucial that alert systems and the defined inter-
vention models are tested by system operators, but also by 
stakeholders and coastal communities, in a practical way 
through exercises and so provide feedback on the effective-
ness and critical issues in order to improve the response to 
storm surge events.
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