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Background of the BEALERT project  
 

BEALERT is a project aimed at addressing common challenges faced by seven countries: 
Italy, Croatia, Slovenia, Montenegro, Albania, and North Macedonia. These challenges include 
vulnerability to climate change and risks like flooding, earthquakes, and forest fires. Its main 
goal is to reduce climate change risk exposure in IPA ADRION inner areas by raising 
awareness and enhancing preparedness among local communities and risk managers, such 
as local authorities and civil society organizations. This is achieved through a platform 
integrating data collection, big data analysis, artificial intelligence, interactive maps, and 
warning message dissemination.  

The project introduces innovative solutions, such as the BEALERT platform and application, 
featuring AI and interactive maps, to serve local communities and authorities. It also includes 
capacity-building initiatives for local authorities and risk managers, awareness campaigns 
for stakeholders, and enhanced cooperation among emergency responders to improve 
preparedness and reduce climate change exposure. The main output is a web-based 
platform for local risk managers (local authorities, civil society organizations, etc.), accessible 
via browser without the need to install external software. It will be composed of several 
modules: one to manage graphical elements, one module to manage data necessary for the 
interactive maps, and the last one to manage administrative data such as information about 
the people in charge of emergencies. Public access to the platform will also be available to 
allow the local population to access public data. An application will also be developed and 
connected to the platform. It will allow access to data from a smartphone and enable 
communication between the local population and the responsible authorities. A pilot action 
will validate the platform and application in a real environment. BEALERT will establish a 
network to disseminate outputs and ensure sustainability. 

Under the guidance of the Catria&Nerone Mountain Union (C.N.M.U.), the project brings 
together a consortium of 8 partners from 7 countries. This collaboration highlights the 
importance of transnational cooperation in sharing best practices and pooling resources to 
collectively address shared challenges. BEALERT's innovative approach prioritizes local-level 
emergency response, facilitating communication, decision-making, and community 
engagement with AI predictions. In particular, regarding communication, the BEALERT 
application, compared to a one-way warning system, will facilitate two-way communication 
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between citizens and emergency responders. Citizens will be able to report emergencies or 
request assistance through the API, enabling emergency services to gather important 
information quickly and efficiently. By integrating technology, risk management, and 
community empowerment, BEALERT aims to strengthen local authorities and safeguard 
vulnerable communities against climate change impacts, fostering resilience through 
collaboration and resource-sharing. Local risk managers will have a tool available to support 
them in making decisions and promptly informing the local population. The information 
channelled through the platform will have a local character, differing from the information 
disseminated at the regional level. For example, it may include details about closed roads or 
flooded bridges, relevant to the areas of competence of local risk managers, complementing 
the information disseminated at the provincial or regional level. 

 

Table 1. Partners overview 
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Baseline Assessment - Partner Countries Background  
 

This section provides an overview of the seven partner countries and regions involved in the 
BEALERT project—Italy, Croatia, Slovenia, Montenegro, Albania, and North Macedonia—and 
examines the key contextual factors that shape their vulnerability to climate-related risks. 
For each country (specific region), we will assess general demographic data, including 
topography, population density, and infrastructure, with a focus on regions that are most at 
risk. The assessment will highlight the most prevalent climate-related threats, such as 
flooding, forest fires, and earthquakes, particularly in the target areas where these risks pose 
significant challenges. Additionally, the report will include data on the frequency and severity 
of these risks across the countries/regions, providing a comprehensive overview of the 
current climate risk landscape in the region. 

  
Italy  
 
Italy is located in southern Europe, in the central part of the Mediterranean basin. It has an 
elongated and narrow shape, stretching about 1,200 km from north to south, but varying in 
width between 100 and 200 km. The country is characterized by a wide variety of landscapes 
and reliefs. 

Italy has a very varied morphology. The northern part is dominated by the Alps, which form 
a natural border with the rest of Europe. In the central and southern part are the Apennines, 
a mountain range that crosses the peninsula longitudinally. The Po Valley, located in the 
north, is the largest flat area in the country and is one of the most fertile agricultural areas in 
Europe. In the south, the topography is more hilly and mountainous, with several areas of 
plains along the coast. Italy has a population of about 60 million. Population density varies 
widely: northern regions, such as Lombardy, Lazio, and Campania, are very densely 
populated, while southern regions and some mountainous and rural areas, such as Molise, 
have lower densities. The average density in Italy is about 200 inhabitants per km², but some 
areas, such as Milan and Rome, far exceed this.  

Italy is well developed in terms of infrastructure, with a transportation network that includes 
some of the most important highways, railways and seaports in Europe. Italy's major cities 
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are well connected, but in mountainous and southern regions, such as Molise, some 
infrastructure may be less developed or undergoing improvement. 

Italy is subject to several climate risks, related to both geography and ongoing climate 
change. Among the main risks are: forest fires, landslides and flooding.  

Forest fires - During the summer months, high temperatures and low rainfall favor the 
spread of forest fires, especially in southern regions and mountainous areas. The regions 
most affected by fires include Sicily, Calabria and Campania, but Sardinia and inland areas in 
the central and southern regions are also vulnerable. 

Landslides are a constant risk in many mountainous and hilly areas, particularly during and 
after intense rainfall events. The most exposed areas are in the Apennines and pre-
Apennines, where the often unstable terrain can be easily shaken by torrential rains or spring 
thaws. 

Flooding - Italy is frequently prone to flooding, especially during autumn and winter, when 
heavy rains and Atlantic disturbances lead to rapid soil saturation. Regions at risk include the 
Po Valley, Veneto, Tuscany, and parts of the central Apennines. Urban areas, such as Rome 
and Florence, are also vulnerable to flood events. 

Italy has well-developed infrastructure, though some mountainous and southern regions are 
less connected. It faces climate risks such as forest fires, especially in the summer in the 
south, landslides in mountainous areas, and frequent flooding, particularly in the Po Valley 
and urban centers like Rome and Florence, due to heavy rains and rapid soil saturation. 

 

Croatia  
 

Croatia is a Southeast European country with a population of approximately 3.8 million 
residents. Its geographical diversity is characterized by an extensive Adriatic coastline, the 
Dinaric Alps, and numerous river basins, including the Danube, Drava, and Sava. The 
northern region, Hrvatsko Zagorje, is hilly, while Slavonia in the east features expansive flat 
plains. Additionally, the karst landscapes, deep caves, and over 1,200 islands contribute to the 
country's varied topography. This diversity in terrain influences the types and intensity of 
natural hazards Croatia faces, including floods, wildfires, earthquakes, extreme 
temperatures, storms, landslides, and droughts. 

Croatia’s administrative divisions consist of 20 counties and City of Zagreb, each with unique 
vulnerabilities to natural hazards. The country has made significant progress in disaster 
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preparedness, but the impact of climate change and socio-economic challenges, such as 
population decline and urban sprawl, exacerbate existing risks. 

Flood-prone areas include lowland regions along major rivers like the Sava, Drava, and 
Danube, which are highly susceptible to seasonal and flash floods. Urban centers in these 
area in the past years experienced significant damages. Coastal and island regions, especially 
Dalmatia, face recurring wildfire threats due to prolonged droughts and heatwaves. Central 
and southern parts of Croatia, particularly areas along the Dinaric Alps, are at high risk of 
earthquakes. Additionally, the Medvednica area, including its slopes where the city of Zagreb  
(the capital) is located, is also a highly seismically active region.. Hilly and mountainous areas, 
such as Hrvatsko Zagorje and parts of Gorski Kotar, are prone to landslides due to unstable 
ground exacerbated by heavy rainfall. 

The varied topography includes lowlands in the east, karst formations in the coastal regions, 
and high mountain ranges along the Dinaric Alps. This diversity contributes to localized 
vulnerabilities. Population density is highest in urban areas, such as Zagreb, Split, and Rijeka, 
while rural areas, particularly in mountainous and inland regions, face depopulation. Critical 
infrastructure, including roads, bridges, and energy networks, is vulnerable to extreme 
weather events and natural disasters. Coastal infrastructure, such as ports, is particularly at 
risk from rising sea levels and storms. Rural areas often suffer from outdated infrastructure, 
which increases vulnerability during emergencies. 

Flooding is a significant concern in Croatia. Seasonal flooding is common in lowland regions 
along the Sava, Drava, and Danube rivers due to heavy rainfall and snowmelt. Flash flooding 
is increasing in frequency due to extreme weather events and affects hilly and mountainous 
areas. Poorly maintained flood infrastructure and unregulated urban development in flood-
prone zones amplify risks. 

Wildfires are a recurring problem in coastal and island regions during hot, dry summers. 
Prolonged droughts and abandoned agricultural land exacerbate the risk. In 2017, wildfires 
burned thousands of hectares in Dalmatia, severely impacting local communities and 
ecosystems. The rugged terrain in coastal areas hinders firefighting efforts, increasing 
response times and damage. In our region, wildfires are less common. However, during hot 
and windy months, fires can occur due to negligence and the burning of crop residues and 
abandoned land. These fires are usually of low intensity, but with climate change leading to 
more frequent droughts and hotter summers, the risk of larger and more severe wildfires 
could increase over time. 

Earthquakes are a major risk as Croatia lies in a seismically active zone along the Dinaric 
Alps. Moderate earthquakes are common, but high-magnitude events have occurred, such 
as the 2020 Zagreb (5.5 magnitude) and Petrinja (6.4 magnitude) earthquakes, which caused 
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widespread damage, injuries, and fatalities. Urban centers with older buildings, such as 
Zagreb, are particularly vulnerable to earthquake damage due to outdated construction 
standards. 

Extreme temperatures and droughts are becoming more frequent. Rising temperatures 
and heatwaves, particularly in coastal and inland regions, increase the likelihood of droughts 
and water scarcity. Agricultural activities are affected, leading to economic losses in some 
areas. 

Storms and landslides also pose risks. Coastal regions face severe storms, which can disrupt 
maritime activities and damage infrastructure. Landslides are a significant concern in hilly 
and mountainous areas, where heavy rainfall destabilizes the ground. 

Strengths include Croatia's development of early warning systems and emergency response 
mechanisms. Recent efforts to clear river channels and modernize flood defenses in certain 
areas have reduced some risks. Challenges remain, including aging and insufficient 
infrastructure, urban sprawl and unregulated construction in high-risk areas, and limited 
resources for firefighting and earthquake recovery in rural and remote areas. 

Croatia faces a wide range of natural hazards, exacerbated by climate change. Effective 
disaster risk reduction requires continued investment in infrastructure, enhanced early 
warning systems, and greater community involvement in preparedness measures. Targeting 
the most vulnerable regions with tailored interventions will be critical to minimizing risks 
and safeguarding local communities. 

 
Montenegro  
 

Montenegro is a country in Southeastern Europe, on the Balkan Peninsula. Its 25 
municipalities have a total population of 633,158 people in an area of 13,883 km2 (5,360 sq mi). 
It is bordered by Bosnia and Herzegovina to the northwest, Serbia to the northeast, Kosovo 
to the east, Albania to the southeast, Croatia to the west, and has a coastline along the 
Adriatic Sea to the southwest. The capital and largest city is Podgorica, while Cetinje is the 
Old Royal Capital and cultural centre. The official language in Montenegro is Montenegrin. 
Serbian, Bosnian, Albanian, and Croatian are recognised in official usage. 

Montenegro’s diverse geographical landscape, ranging from coastal areas to mountainous 
regions, contributes to its vulnerability to various natural hazards, including earthquakes, 
flooding, and wildfires. 
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Earthquakes - Montenegro has a moderate level of seismic activity. Montenegrin Seismic 
Network consist of 10 short-period stations and 4 broadband stations. Every field short-
period seismic station is equipped with seismometer S-13 type and broadband stations have 
seismometer KS-2000M installed. The seismic station at Podgorica is equipped with the 
broadband STS-2 seismometer and Quanterra-730 digitizer (MedNet).  

However, Montenegro has had at least 10 quakes above magnitude 6 since 1900, which 
suggests that larger earthquakes of this size occur infrequently, probably on average 
approximately every 10 to 15 years. 

Flooding is the most common climate hazard in Montenegro, causing significant economic, 
ecological, social and health damage every year. Heavy and/or constant rainfall and 
snowmelt leads to a sudden rise of water levels in rivers and lakes. Skadar Lake, on the 
southern border of Montenegro, is an area of high flood risk. While the majority of water 
inflow comes from Montenegro, overflow water drains into the Adriatic Sea on the Albanian 
side of the lake. However, the capacity of the Bojana River to absorb excess water from 
Skadar Lake is often limited, causing greater flooding around the lake. The most severe 
floods were experienced in 2010 and 2011, when half-century records of water levels in rivers 
and Lake Skadar were reached.  Part of the Skadar Lake and Rijeka Crnojevića are within the 
territorial borders of the Old Royal Capital Cetinje. 

Wildfires - In Montenegro the peak fire season typically begins in mid-June and lasts around 
12 weeks. There were 54 VIIRS fire alerts reported between 26th of February 2024 and 23rd of 
December 2024 considering high confidence alerts only. This is normal  compared to 
previous years going back to 2012. 

There are a lot of natural hazards in Montenegro, especially from earthquakes, floods, and 
wildfires. Although national and municipal governments have made investments in 
emergency preparedness and disaster risk reduction, there are still issues with aging 
infrastructure, urbanization in high-risk areas, and the effects of climate change. To reduce 
future hazards, it will be essential to strengthen resilience in both urban and rural areas 
through better infrastructure, early warning systems, and sustainable land management. 

 

Albania  
 

Albania is a Southeastern European country located along the Adriatic and Ionian Seas, with 
a population of approximately 2.9 million people. The country's topography is highly diverse, 
characterized by rugged mountains, deep valleys, and a narrow coastline. The Albanian Alps 
stretch across the north, while the central part of the country consists of rolling hills and 
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plains, particularly in regions like the Shkumbin River Valley and the plains near the capital, 
Tirana. The southern part of the country is similarly mountainous but features more coastal 
plains that open to the Ionian Sea. 

This varied geography contributes to the types of natural hazards Albania faces. The country 
is vulnerable to a wide range of natural disasters, including earthquakes, flooding, and forest 
fires. The mountainous terrain, coupled with aging infrastructure and dense settlements, 
particularly in urban areas, exacerbates the impact of these events. 

Albania’s mountainous landscape, particularly in the northern and eastern parts, leads to a 
concentration of population and infrastructure in the lowland and coastal areas. The capital 
city of Tirana and other major urban centers like Durrës, Vlorë, and Shkodër have the highest 
population densities, with significant infrastructure concentrated in these areas. Rural 
regions, particularly in the interior, face challenges related to depopulation and lack of 
modern infrastructure, which increases vulnerability during disasters. The country’s road 
network, bridges, and energy systems are often outdated, making them more susceptible to 
damage during extreme weather or seismic events. 

The most vulnerable regions in Albania are located along the river basins, coastal areas, and 
mountainous regions. The districts of Shkodër and Vlorë are highly prone to flooding, 
particularly during the rainy season when rivers like the Drin, Vjosë, and Seman overflow. 
Additionally, the country’s seismic activity puts cities such as Tirana, Shkodër, and Durrës at 
risk of earthquakes. Albania lies within a seismically active zone, with frequent tremors and 
occasional large-magnitude earthquakes. The northern and central mountain regions are 
also prone to landslides, especially after heavy rainfall. 

In addition to floods and earthquakes, forest fires have become an increasing threat, 
particularly during the hot summer months. The regions of Berat, Shkodër, and Dibër are 
especially vulnerable to wildfires, which are exacerbated by prolonged droughts, higher 
temperatures, and vegetation overgrowth. 

Albania's climate risks are heavily influenced by its geographic features.  

Flooding is a significant concern due to the combination of intense rainfall, snowmelt from 
the mountains, and poor urban planning in flood-prone areas. Seasonal floods and flash 
floods are increasingly frequent, posing threats to communities, agricultural land, and 
infrastructure. The lowland regions near rivers are particularly exposed to these risks. 

The risk of forest fires in Albania is heightened by rising temperatures, drier conditions, and 
changes in land use. Wildfires frequently threaten rural communities and biodiversity, 



 
 

 
»BEALERT is co-funded by the European Union through the Interreg IPA ADRION programme«e« 

13 
 
 

 

 

particularly in forested regions. These fires are challenging to control due to the rugged 
terrain, which makes access difficult for firefighting teams. 

Earthquakes are another major climate risk, especially in the country’s seismic zones. The 
region has experienced several significant earthquakes in recent decades, including the 
devastating November 2019 earthquake, which caused extensive damage to buildings, 
infrastructure, and led to casualties. The country's vulnerability to earthquakes is 
compounded by a lack of earthquake-resistant building standards in many urban areas. 

In addition to these natural hazards, Albania faces risks related to climate change, including 
rising temperatures, prolonged droughts, and increased frequency of extreme weather 
events. These climate risks are expected to become more severe in the coming decades, 
further impacting vulnerable communities, agriculture, and infrastructure. 

Albania has made strides in disaster risk reduction in recent years, particularly in improving 
early warning systems for floods and earthquakes. There have been investments in flood 
protection infrastructure, such as levees and floodgates, and improvements in seismic 
building codes. However, challenges remain, including outdated infrastructure, insufficient 
resources for disaster preparedness and recovery, and the need for more comprehensive 
climate adaptation measures. Urbanization, unregulated construction in high-risk areas, and 
limited community awareness continue to amplify the country’s vulnerabilities. 

Effective disaster risk reduction in Albania will require continued investment in 
infrastructure, particularly in flood protection, seismic resilience, and wildfire prevention. 
Strengthening early warning systems, enhancing disaster preparedness at the local level, 
and promoting climate adaptation strategies will be crucial in reducing the impact of natural 
hazards. Prioritizing the most vulnerable regions and addressing the underlying socio-
economic and environmental factors will help ensure the safety and resilience of 
communities across Albania. 

Serbia  
 

Serbia is a landlocked country located in Southeast Europe, situated in the central part of the 
Balkan Peninsula. It covers approximately 88,500 square kilometers and shares borders with 
Hungary to the north, Romania to the northeast, Bulgaria to the southeast, Macedonia to the 
south, Montenegro to the southwest, Bosnia and Herzegovina to the west, and Croatia to the 
northwest. The country has a diverse topography, with the northern region characterized by 
the flat and fertile plains of Vojvodina, while the central and southern regions are dominated 
by mountainous terrain, including the Dinaric Alps, the Carpathian Mountains, and the 
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Balkan Mountains. The Morava River Valley serves as a crucial natural corridor, connecting 
different parts of the country and facilitating transportation and economic activities. 

Serbia has a population of approximately 6.7 million people, with a significant concentration 
in urban centers such as Belgrade, Novi Sad, and Niš. Belgrade, the capital and largest city, is 
a political, economic, and cultural hub, home to nearly 1.4 million residents. Population 
density varies significantly across the country, with the northern plains having more densely 
populated urban areas, while the southern and eastern mountainous regions experience 
lower population densities and economic disparities. Infrastructure development is uneven, 
with modernized road and rail networks in the northern and central parts of the country, 
while rural and remote areas often lack adequate transportation and essential services. 

Serbia faces several climate risks, with flooding, wildfires, and earthquakes being the most 
common and severe natural hazards. Flooding poses a significant threat, particularly in river 
basins such as the Danube, Sava, and Morava. The country experienced devastating floods in 
2014, which affected thousands of people and caused extensive damage to infrastructure 
and agriculture. The Vojvodina region, characterized by extensive river networks and low-
lying terrain, is especially vulnerable to flooding, requiring continuous investment in flood 
defense systems and early warning mechanisms. 

The most problematic regions in Serbia regarding natural disasters include areas prone to 
severe flooding, high seismic activity, and frequent wildfires. The Mačva District, particularly 
around the cities of Šabac and Loznica, is highly vulnerable to flooding due to its proximity 
to the Sava and Drina rivers. Similarly, Obrenovac, a municipality near Belgrade, suffered 
extensive damage during the 2014 floods, highlighting the region’s susceptibility to heavy 
rainfall and overflowing riverbanks. The Kolubara River Basin is another flood-prone area, 
significantly affecting municipalities like Valjevo and Lazarevac. In addition, the Tisa and 
Begej River Basins in northern Serbia are also vulnerable to seasonal flooding due to their 
extensive drainage networks and low-lying landscapes. 

In terms of seismic activity, the most earthquake-prone areas include Kopaonik, Rudnik, and 
Kragujevac. These regions lie on active fault lines and have historically experienced moderate 
to strong earthquakes. The central and western parts of Serbia, particularly around the towns 
of Kraljevo and Mionica, have recorded significant seismic events in recent decades, leading 
to structural damage and disruptions in local communities. Furthermore, eastern Serbia, 
especially areas surrounding the towns of Bor and Negotin, also face earthquake risks due 
to regional tectonic activity. 

Forest fires predominantly impact southern and eastern Serbia, where dense forested areas 
and prolonged drought conditions increase the likelihood of widespread wildfires. The Stara 
Planina, Suva Planina, and Tara National Park regions are among the most affected due to 
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high temperatures, dry vegetation, and occasional human activity that triggers uncontrolled 
fires. The Pčinja and Jablanica Districts also face elevated wildfire risks, endangering local 
biodiversity and rural settlements. Additionally, the Deliblato Sands, a large sandy area in 
Vojvodina, is increasingly susceptible to wildfires due to rising temperatures and strong 
winds that accelerate fire spread. 

Climate change projections suggest that rising temperatures and reduced precipitation in 
the summer months will exacerbate the frequency and intensity of wildfires in the coming 
decades. The impact of these fires extends beyond environmental damage, as they also 
threaten rural communities, agricultural lands, and biodiversity. Efforts to improve 
monitoring systems, firefighting capabilities, and community awareness programs are 
crucial to mitigating wildfire risks. 

Flooding events are expected to become more frequent and severe due to increased 
precipitation variability and extreme weather patterns. River basins such as the Danube, 
Sava, and Morava are at high risk of experiencing flash floods and prolonged inundations, 
requiring extensive investment in embankments, retention basins, and sustainable water 
management strategies. The economic impact of floods extends beyond infrastructure 
damage, as agriculture, energy production, and local communities suffer significant losses. 

Seismic risks, though not directly linked to climate change, remain a persistent threat to 
Serbia. The country continues to improve building codes, early warning systems, and 
emergency preparedness measures in response to the moderate-to-high seismic hazard in 
specific regions. Strengthening public awareness and ensuring that infrastructure is resilient 
to seismic events are ongoing priorities. 

In addition to these climate risks, Serbia also faces broader environmental challenges linked 
to urbanization, deforestation, and industrial pollution. The combination of climate-related 
disasters and environmental degradation necessitates a comprehensive approach to 
disaster risk reduction, infrastructure resilience, and sustainable development. The 
government and international partners have been working to strengthen early warning 
systems, improve flood defense mechanisms, and enhance forest fire monitoring to mitigate 
the impact of these hazards. 

Overall, Serbia's geographical diversity, population distribution, and infrastructure conditions 
influence its vulnerability to climate risks. While urban centers have relatively better disaster 
preparedness measures, rural and economically disadvantaged regions remain at higher 
risk. The country continues to invest in adaptation strategies and international cooperation 
to build resilience against future climate-related challenges. 

Serbia faces significant climate risks, including flooding, wildfires, and earthquakes, 
particularly in regions like Vojvodina, the Mačva District, and parts of the Morava River Valley. 
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Flooding, worsened by climate change, threatens agriculture and infrastructure, while 
wildfires, especially in southern and eastern areas, pose a growing risk. Earthquake-prone 
regions such as Kopaonik and Kragujevac face moderate to strong seismic events. Serbia is 
actively investing in disaster preparedness and infrastructure resilience to address these 
challenges and improve its response to climate and environmental risks. 

 
Slovenia  
 

Slovenia has a population of around 2 million, with uneven distribution due to its diverse 
geography. The capital, Ljubljana, has approximately 500,000 inhabitants, making it the 
most densely populated area. Other significant cities include Kranj, Celje, and Maribor. In 
contrast, mountainous regions such as Upper and Inner Carniola have much lower 
population densities (less than 50 inhabitants per square kilometer), which increases 
challenges for emergency response in disaster scenarios. Slovenia is divided into two 
cohesion regions (Eastern and Western) and 12 statistical regions. Eastern Slovenia remains 
less developed, while Western Slovenia is more advanced.  

Key infrastructure includes major highways (A1 and A2), a well-developed rail network, and 
the Jože Pučnik International Airport, which is crucial for emergency response. Critical 
infrastructure, such as hydroelectric power plants along major rivers, is exposed to natural 
disasters.  

The country spans three major geological zones: the Alps & Pre-Alps in the north/northwest, 
characterized by high peaks and valleys, which are prone to earthquakes, avalanches, 
landslides, and snowstorms; the Dinaric Karst in the south/southwest, which has 
underground water systems that increase landslide risks; and the Pannonian Plain in the 
east, which is flatter, highly agricultural, and vulnerable to flooding along the Drava and Mura 
rivers.  

Climate change is intensifying Slovenia’s natural hazards, increasing the frequency and 
severity of extreme weather events.  

Flooding is the most frequent natural disaster, affecting regions along major rivers, including 
Carinthia, Upper Carniola, Savinja, Central Slovenia, and Drava, with extreme floods covering 
695 square kilometers and urban areas increasingly impacted.  

Earthquakes are also a significant risk, especially in high seismic areas such as the Soča 
Valley, Ljubljana Basin, Idrija-Cerkno hills, and Krško-Brežice Basin, with the Krško Nuclear 
Power Plant located in an active seismic zone, requiring strict safety protocols.  
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Wildfires are becoming more frequent in arid, Mediterranean regions like the Vipava Valley, 
Goriška Karst, and Coastal Karst, with the 2022 Karst wildfire destroying over 20,000 hectares.  

Landslides affect 44% of Slovenia’s surface, particularly in Upper Carniola, Carinthia, and 
Vipava Valley, with the Slano Blato landslide in Ajdovščina occurring approximately every 100 
years, causing major disruptions.  

The Natural Disaster Risk Assessment of the Republic of Slovenia evaluates the probability 
and severity of natural disasters across the country, identifying high-risk areas and providing 
data on floods, earthquakes, wildfires, and landslides. The assessment highlights flood-prone 
regions like Carinthia, Upper Carniola, Savinja, and Drava, seismic hotspots such as the Soča 
Valley, Ljubljana Basin, and Krško-Brežice Basin, and the increasing wildfire risks in the 
Littoral and Goriška regions due to longer dry seasons and rising temperatures. It also 
identifies landslide-prone zones, with nearly half of Slovenia’s surface affected, particularly in 
mountainous and karst areas. Climate change is amplifying these risks, with rising 
precipitation leading to more frequent flooding, prolonged droughts and temperatures 
above 40°C increasing wildfire frequency, and sea level rise threatening coastal 
infrastructure in Koper and the Sečovlje salt pans. 

Slovenia, with a population of around 2 million, faces diverse geographical challenges that 
affect its vulnerability to natural disasters. The country is prone to flooding, particularly in 
regions like Carinthia and Drava, and is at risk of earthquakes, especially in seismic zones like 
the Soča Valley and Ljubljana Basin. Wildfires are becoming more frequent in arid areas such 
as the Vipava Valley, while landslides, which affect 44% of the country, are common in 
mountainous and karst regions. Climate change is intensifying these risks, with rising 
temperatures leading to more wildfires, increased flooding, and coastal threats from sea 
level rise. Slovenia's infrastructure, including its rail network and hydroelectric power plants, 
is vulnerable to these natural hazards, requiring ongoing investment in disaster 
preparedness and resilience. 

 

North Macedonia  
 

N.Macedonia is a small mountainous country, with a population of 1,863,717 million residents, 
located in the centre of Southeast Europe and occupies the central part of the Balkan 
Peninsula. It borders Serbia and Kosovo to the north, Bulgaria to the east, Greece to the south 
and Albania to the west. The total length of the border line is 849 km. Within the stated 
borders, it covers an area of 25,713 km² and is one of the smaller countries in Europe. The 
influences of the climatic factors have enabled the presence of four climate types on the 
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territory of the country: modified Mediterranean, temperate-continental, continental and 
mountainous. 

Hydrography - There are about 5,000 registered springs on the territory of our country, of 
which 60 have a flow rate of over 100 l/sec. The river network falls into the category of dense 
river networks and belongs to three sea basins: the Aegean, the Adriatic and the Black Sea.  

There are four river basins on the territory of the Republic of Macedonia, namely: Vardar, Crn 
Drim, Strumica and Juzna Morava. Of the many rivers in Macedonia, only five are 
characteristically longer than 100 km. These are: Vardar and its tributaries Bregalnica, Crna 
Reka, Pcinja and Treska. Almost all of rivers in the country are characterized by a “fluctuating 
flow” throughout the year, which means that in the summer and dry period they have a low 
flow, while during the rains, their water level rises sharply and poses a risk for possible floods, 
which have occurred in experience, and were sometimes of a larger scale.  

The Vardar River, which bisects the entire country, passes through the capital, Skopje, and 
finally flows into the Aegean Sea, is the longest and the most important river in the country. 
Of its total length of 388 km, 301 km are within the country’s borders. Its main tributaries are 
the Treska, Lepenec, Pcinja, Bregalnica, Crna, Bosava and Dosnica Rivers. Within the 
catchment area lies Lake Dojran. 

On the other hand, the Juzna Morava River Basin is the smallest, followed in dimension by 
the Strumica River Basin located in the east of the country. 

The Crn Drim River Basin is the richest region in water, hosting two large natural lakes Ohrid 
– from which the Drim River originates - and Prespa Lake. 

 

Table 2. River Basin in North Macedonia. Data from 2012 National Water Strategy, 
reported in North Macedonia Environmental Performance Reviews, UNECE, 20191 

River Basin Catchment Area Discharge 

km % l/s/km2 

                                                   
1 North Macedonia Environmental Performance Reviews, Third Review, UNECE, 2019 
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Vadar (Aegean Sea Basin) 20 661 80.35 7 

Strumica (Black Sea Basin) 1 649 6.41 3.1 

Crn Drim (Adriatic Sea Basin) 3 359 13.06 12.30 

Juzna Morava (Black Sea Basin) 44 0.17 -- 

 

Forests cover a third of the country's surface, but most of them fall into the low-growing 
category, and a smaller part into the high-quality forest category. Grassland vegetation 
consists of meadows, pastures, vegetation on rocky areas, swamps, etc. Recently, under the 
influence of global climate change, extreme weather conditions with droughts and storms, 
as well as due to human carelessness, various forms of disasters and catastrophes have been 
occurring more and more frequently, causing serious and long-term consequences for the 
entire plant world on the territory of the country. 

As mentioned, the country is vulnerable to extreme temperatures, wildfires, storms, 
landslides, droughts, and floods. Experiences from exposure and impact on the territory of 
Macedonia of individual types of risks, indicate that the major consequences were caused by 
natural phenomena, actions of natural forces and human activities, which we categorize as 
intentional and unintentional. In addition, serious impacts were also caused by the 
consequences of economic activity and the disregard for measures to protect the natural 
and living environment from production processes. 

Analyses and assessments regarding current and potential risks in the country, which are 
more likely to occur today, are again associated with risks from natural disasters, effects of 
climate change, consequences of human activities and impacts of economic and 
technological processes. The hazard profile of Macedonia is exposed to the impact of various 
types of natural and man-made hazards, such as floods, forest fires, droughts, earthquakes, 
landslides, weather-related events, epidemics of infectious diseases in humans and animals, 
etc. (1-MK.pdf) 

____________________ 

Forest fires’ risks in Macedonia present serious challenges for disaster risk management and 
climate resilience. The combination of few climate changes' affected factors, an increase of 

https://idscs.org.mk/wp-content/uploads/2021/04/1-MK.pdf
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extreme heat, droughts, intense storms, and wildfires requires effective mitigation strategies 
and preparedness plans at both national and local levels. There is a need for improved early 
warning systems, land management practices, and public awareness campaigns to reduce 
vulnerability and ensure the protection of people, property, and ecosystems from these 
climate-induced hazards. In the past year (2024), Macedonia experienced one of its most 
challenging years in terms of damage from forest fires, with a total of 95,000 hectares of 
forests burned, which is the equivalent of the damage caused by the previous 10 years 
combined. This resulted in losses amounting to a few million euros. It is likely that systemic 
deficiencies contributed to the failure in managing these fires. 

Floods, caused by the overflow of natural watercourses combined with unsustainable land 
use are altering hydrological regimes, increasing the risk of floods. Other causes include 
incomplete, poorly maintained, decaying or inappropriately used flood control 
infrastructure. This phenomena is common particularly during the spring and autumn 
months when heavy rainfall, combined with snowmelt, causes rivers to overflow. The Vardar 
River and its tributaries, along with other watercourses in the country, are prone to flooding 
during intense weather events. In recent years, the frequency and intensity of floods have 
increased, with particularly severe events recorded in 2015 and 2016, when large areas of the 
country, including parts of Skopje, experienced devastating floods. These events resulted in 
widespread damage to homes, infrastructure, and agricultural land.  

The magnitude of consequences of recent floods is a result of incomplete, missing or poorly 
maintained structural measures in combination with poor policies and legislation, 
institutional and inter-agency coordination deficiencies, unclear communication 
mechanisms in time of crisis and limited community awareness.  

Landslides. Data from a recent study (Milevski et al., 2024)2 show that as much as 22.3% of 
the territory of Macedonia has a strong erosion potential or significant susceptibility to 
landslides. Of this, on 3.8% of the territory (about 1000 km2), these threats are extremely high 
and of a dual nature, i.e. they overlap and combine. Such areas should be avoided as much 
as possible for economic and construction purposes (housing, infrastructure, various 
facilities, etc.), or if necessary, careful anti-erosion, biotechnical and construction-technical 
measures should be taken beforehand. Given the ongoing trend of climate change, global 
warming and the frequency of extreme events, especially short-term precipitation with high 
intensity, regardless of the process of deagrarianization and abandonment of rural areas (and 
thus a decrease in erosion), catastrophic geohazards are expected to become more frequent 
in the coming period. 

                                                   
2 https://igeoportal.net/?p=12839  

https://igeoportal.net/?p=12839
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Earthquakes are a significant natural hazard in North Macedonia, as the country lies in a 
seismically active region of the Balkan Peninsula. The most destructive earthquakes in the 
region are typically caused by movements along fault lines that traverse the country, 
including the Vardar and Ohrid fault zones. While large earthquakes are infrequent, they 
have historically caused significant damage. For example, the 1963 Skopje earthquake, with 
a magnitude of 6.1, devastated the capital city, resulting in over 1,000 fatalities, thousands of 
injuries, and extensive destruction of buildings and infrastructure. More recent seismic 
events, such as the Skopje’s earthquake with same magnitude (M6.1) as in 1963 with not 
serious damage and summer 2017’s series of earthquakes in the Ohrid region (with 
magnitudes up to M5.0) that caused further damage to infrastructure and property, though 
with less severe consequences. The country’s older buildings, particularly in rural areas, are 
often poorly constructed and highly vulnerable to seismic activity. 

 

North Macedonia is increasingly exposed to a variety of natural hazards, including floods, 
wildfires, and earthquakes—risks that are intensifying due to the dual pressures of climate 
change and human activity. The country’s diverse geography, characterized by mountainous 
terrain and a dense river network, heightens its vulnerability to these threats. 

Flooding, particularly in the Vardar River Basin, has grown more frequent and severe, 
damaging infrastructure, homes, and agricultural land. Wildfires, fueled by prolonged 
drought and extreme heat, have reached unprecedented levels in recent years, destroying 
large forested areas and causing significant economic losses. Although less frequent, 
earthquakes remain a serious concern, as evidenced by the devastating 1963 Skopje 
earthquake, which highlighted the fragility of the country’s aging infrastructure. 

Over the past five decades, North Macedonia has experienced notable climate shifts. Average 
annual temperatures have risen by approximately 1.2°C, with the most significant increases 
occurring during the summer months. Extreme heat events, often exceeding 40°C, have 
become more common. At the same time, overall rainfall has decreased by 5–10%, while 
short, intense downpours have increased, contributing to a rise in flash floods. Prolonged 
droughts, particularly in summer, now pose serious challenges for agriculture and water 
supply in irrigation-dependent regions. 

This evolving risk landscape underscores the urgent need for enhanced disaster risk 
management, robust early warning systems, and comprehensive climate adaptation 
strategies to safeguard communities, infrastructure, and ecosystems.  
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Risk analysis of the territories involved  
 

The risk assessment analysis considers a range of categories and sub-categories for each 
region/country involved in the project to ensure a comprehensive evaluation of potential 
vulnerabilities. Environmental risks will assess natural hazards such as floods, earthquakes, 
and forest fires, as well as climate trends like rising temperatures and changing precipitation 
patterns. Infrastructure risks will evaluate the resilience of critical infrastructure, such as 
energy and communication systems, and shelter facilities, which are essential during 
emergencies. Demographics will focus on population density and vulnerable groups, 
including the elderly, children, and low-income communities, who may be 
disproportionately affected by disasters. Economic factors will analyze the impact of 
disrupted livelihoods and the adequacy of insurance coverage in supporting recovery. The 
effectiveness of existing risk management tools like early warning systems and emergency 
response plans will be assessed to ensure BEALERT complements these efforts. Geographic 
features, such as topography and land use, will be examined to identify areas at higher risk 
of specific disasters. Health and safety factors will include public health infrastructure and 
environmental hazards that could exacerbate health impacts during disasters. Lastly, 
accessibility will evaluate the condition of transportation networks and digital infrastructure, 
ensuring the BEALERT platform remains effective and accessible in times of crisis. 

 

Environmental Risks  
 

For all involved regions/countries, the environmental and climate risks will be assessed by 
examining the frequency and severity of natural hazards like floods, wildfires, and 
earthquakes, alongside climate trends such as temperature changes, shifting precipitation 
patterns, droughts, and rising sea levels, to understand their current and future impact on 
the region. 

Marche Region 
The Marche region, located along the central Adriatic coast, exemplifies this vulnerability due 
to its unique topography and climatic conditions. The Marche region is characterized by a 
varied landscape that includes coastal plains, rolling hills, and the Apennine mountain range 
to the west. This topographical diversity contributes to the region's susceptibility to natural 
hazards. The climate in Marche exhibits both Mediterranean and continental influences, 
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leading to hot, dry summers and cold, wet winters. These climatic conditions can exacerbate 
the occurrence of natural disasters, such as floods during the rainy seasons and wildfires 
during the dry periods. 

Marche's topography includes coastal plains, rolling hills, and the mountainous inland 
terrain of the Apennines, with elevations exceeding 2,400 meters in the Sibillini Mountains. 
This diversity results in localized vulnerabilities to different natural hazards. 

Marche experiences a mix of Mediterranean and continental climates, leading to hot, dry 
summers and cold, wet winters. These climatic conditions contribute to droughts and 
wildfires during the summer months, while the winter season increases the risks of flooding 
and landslides due to snowmelt and heavy rains. Marche faces several natural hazards, with 
earthquakes, floods, and landslides being the most significant. 

Earthquakes: The Apennine mountain range, which traverses the Italian peninsula, plays a 
significant role in the country's seismic activity3. This range is characterized by active 
extensional tectonics, leading to frequent earthquakes, particularly in central regions like 
Marche4. Historical records highlight the region's susceptibility; for instance, the 1706 
Abruzzo earthquake, with a magnitude of 6.6, impacted areas within the Apennines, 
underscoring the persistent seismic threat. In recent years, Marche has experienced notable 
seismic events. The January 2017 Central Italy earthquakes, a series of four major tremors, 
struck between the regions of Abruzzo, Lazio, Marche, and Umbria. These quakes caused 
significant structural damage and highlighted the ongoing seismic risks inherent to the area. 

Flooding: The region's hydrogeological profile, characterized by hilly terrains and river 
valleys, makes Marche prone to flooding5. Heavy rainfall can lead to rapid water 
accumulation in river basins, overwhelming natural and artificial barriers. This was tragically 
demonstrated in September 2022 when the region was hit by severe flooding6, resulting in 
significant damage and loss of life. According to reports, more than 400 mm of rain fell in 
less than three hours, causing the Esino, Cesano, and Misa Rivers to flood7. The flood claimed 
the lives of 13 people and caused damages estimated in the billions of euros.  

Flooding remains a significant threat, particularly in coastal and riverine areas where urban 
development has expanded into flood-prone zones. The increasing intensity of extreme 

                                                   
3 https://thinkhazard.org/en/report/1625-italy-marche/EQ 

4https://www.ingentaconnect.com/contentone/cog/gat/2020/00000004/00000003/art00001?crawler=true&mimetype=applic
ation%2Fpdf 

5https://storymaps.arcgis.com/stories/2b53ae1dbde44cd19dae9ed3a22b8aed 

6 https://www.theguardian.com/world/2022/sep/19/i-lost-everything-italians-count-cost-of-deadly-flood-in-marche 

7 https://www.mdpi.com/2674-0494/4/1/3#:~:text=Abstract,caused%20the%20recorded%20extreme%20precipitation. 
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weather events linked to climate change exacerbates these risks. Similarly, seismic activity 
continues to pose a severe threat, necessitating ongoing efforts in retrofitting buildings and 
improving early warning systems. 

Landslides: The combination of the region's geological composition and steep slopes makes 
Marche susceptible to landslides, particularly during periods of intense rainfall or seismic 
activity. A study published in Nature 8emphasizes that landslides are among the most 
frequent and widespread natural hazards in Italy, causing numerous fatalities and extensive 
damage to urban areas. The September 2022 extreme rainfall event triggered widespread 
floods and landslides, leading to significant damage to structures and infrastructure.  

Landslides are a growing concern, as climate change-induced extreme rainfall and 
deforestation contribute to increasing instability in hilly and mountainous areas. Wildfires, 
while less frequent than in southern Italy, have become a rising threat due to prolonged 
summer droughts. 

The Municipality of Cagli is exposed to multiple natural hazards, which collectively 
challenge the resilience of its infrastructure and population. These include hydraulic risk 
(flooding of rivers and creeks), hydrogeological and gravitational risks (landslides and soil 
instability), seismic activity, and adverse meteorological events (heavy snow, strong winds, 
thunderstorms). Each of these events may trigger disruptions in transport, communications, 
essential services, and access to emergency facilities. 

Hydraulic risk remains one of the most prominent threats, especially in flood-prone areas 
such as Smirra – Monte Martello and Ponte Ca’Rio, where infrastructure is vulnerable. 
Frequent intense rainfall events are increasing soil erosion and gravitational instability, 
raising the probability of landslides. Seismic risk poses a serious hazard to public buildings 
and densely populated zones. Adverse meteorological conditions, including heavy snow and 
storms, can isolate communities and hinder emergency response operations.  

There is a confirmed rising trend in average annual temperatures, with increases of 
approximately +0.2°C per decade since 1980. Local analyses show more intense warming in 
mountainous and hill areas. Heatwaves and droughts have become more frequent, 
especially in the summer and late spring. 

The Marche region in central Italy is highly vulnerable to natural hazards due to its diverse 
topography and Mediterranean-continental climate. The region faces a range of threats, 
including earthquakes, floods, landslides, and wildfires. The Apennine mountain range, 
which runs through Marche, is seismically active, with historical and recent earthquakes 
highlighting ongoing seismic risks, such as the January 2017 Central Italy earthquakes. 
Flooding is another significant risk, exacerbated by the region's hilly terrain and river valleys. 
The severe flooding in September 2022, caused by intense rainfall, resulted in fatalities and 

                                                   
8 https://www.nature.com/articles/s41597-023-02336-3 
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major damage. Landslides are frequent, particularly in steep, rainfall-prone areas, and are 
further intensified by climate change, deforestation, and seismic activity. Wildfires, while less 
common than in southern Italy, have become a growing concern during prolonged summer 
droughts. In the Municipality of Cagli, multiple hazards, including hydraulic risks (flooding), 
landslides, seismic activity, and extreme weather events, pose significant challenges to 
infrastructure and the population, requiring improved disaster preparedness and resilience 
strategies. 

 

Molise Region 

Molise is a region in southern Italy, characterized by a mix of mountains and plains. Despite 
being one of the least populated and least urbanized regions, Molise is not exempt from 
climate hazards. Molise is prone to several natural hazards, such as wildfires, landslides and 
floods. 
 
Like many Italian regions, Molise is vulnerable to summer fires. The forest vegetation, 
consisting mainly of oaks, chestnut trees and pines, is easily ignited in dry periods. 
Mountainous areas, particularly those in the Molise Apennines, are the most exposed. Flames 
can cause damage to both ecosystems and rural homes and infrastructure. Molise's 
mountainous and hilly geography, with its steep clay soils, makes it particularly vulnerable 
to landslides and mudslides, especially during heavy rains. The areas most at risk are the 
Apennines, where soil erosion and malfunctioning drainage infrastructure can cause 
considerable damage.  
 
Although Molise is not among the regions most affected by flooding like the Po Valley or 
Veneto, some rivers in the region, such as the Biferno and Trigno, can cause flooding during 
particularly heavy rain events. The areas surrounding these rivers, as well as lower plain areas, 
are the most vulnerable to flooding. 
 
Floods: The territory of the GAL Molise is a hilly area crossed by the basins of the Trigno, 
Biferno and Fortore rivers. There are no large areas exposed to the risk of flooding, but rather 
localized areas with a risk of flooding of minor streams. The classification of these areas is by 
the District Authority of the Southern Apennines. 
 
Wildfire: The entire territory of the GAL Molise  is exposed to the risk of forest fires due to the 
presence of extensive wooded areas characterized by conifers and broad-leaved trees. In 
addition, the typical Mediterranean vegetation is widely spread, particularly exposed to the 
risk of forest fires. Particularly vulnerable are inhabited centers and infrastructures as a result 
of interface fires, urban-forsta. The abandonment of the territories has increased the 
presence of vegetation within houses and inhabited centers.  
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Landslide: the entire territory of the GAL Molise is particularly exposed to the risk of 
landslides, mostly localized and small in size given the nature of the lithologies present, 
characterized by flishioid soils and clays. Locally it is also possible to find large landslides that 
have compromised the stability of entire slopes, such as the area block of 
Civitacampomarano, where we have the presence of a large landslide that has affected part 
of the town, and has produced evacuation orders since March 2017. 
 
The area of the GAL Molise is located in an area defined as climatic tension between the 
Mediterranean climate and the more continental one. As a result of climate change, the 
citizens are witnessing the contraction of the seasons with a warming trend and therefore 
the increase in temperatures in periods typically characterized by cold winters. For some 
years now, there have been recording an increase in average summer and winter 
temperatures, a decrease in the amount of rain and a concentration of events in a few days 
or hours and no longer as in the past, distributed throughout the year. The average 
precipitation varies between 2000mm/year in the mountainous part to just over 1000/year 
for the mid-hilly part. 
 
 
Krapinsko-Zagorska County 
 
Krapina-Zagorje County (Krapinsko-zagorska županija) is a county located in northern 
Croatia, bordering Slovenia. It encompasses most of the historic region known as Hrvatsko 
Zagorje. The county covers an area of approximately 1,229 square kilometers and, as of the 
2011 census, has a population of around 132,892 residents. The administrative center is the 
town of Krapina. he region is renowned for its picturesque landscapes, characterized by 
green rolling hills, thermal spas, and medieval castles. These features contribute to its appeal 
as a tourist destination.  

Krapina-Zagorje County comprises seven towns and 25 municipalities, each offering unique 
cultural and historical attractions. 
 
Floods are most common in spring, especially along the Sutla and Krapina rivers, where 
heavy rainfall and melting snow can cause water levels to rise rapidly. Although flood 
protection measures exist, sudden and prolonged precipitation increases the risk of local 
flooding. 
 
Flash floods are a particular concern due to the region’s hilly terrain, where intense rainfall 
can cause flash flooding in smaller streams and urban areas. 
 
Landslides and rock falls occur frequently, especially in areas with unstable soil and steep 
slopes. Heavy rainfall contributes to soil erosion, leading to infrastructure damage. 
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Wildfires are not a major threat, but rising summer temperatures and prolonged dry periods 
increase the risk of small-scale fires, often caused by uncontrolled agricultural burning (e.g., 
burning of crop residues). 
 
The region is also seismically active, though earthquakes are infrequent. Older buildings and 
infrastructure may be vulnerable to structural damage in the event of a significant tremor. 
 
Natural disasters can have a profound impact on the environment and society. They disrupt 
ecosystems, causing habitat loss and threatening plant and animal species, while also 
contributing to soil erosion and degradation, which reduces agricultural productivity and 
heightens the risk of desertification. Floods can contaminate water sources, posing health 
risks to humans and aquatic life. Displacement of people due to disasters leads to social and 
economic disruption. Disruptions to transportation and infrastructure from landslides and 
flash floods. Earthquake-prone structures posing safety risks. 
 

Cetinje 
 
The territory of the Capital Cetinje covers an area of 910 km2, i.e. 6.6% of the entire area of 
Montenegro. When it comes to the city itself, it is located on an area of 6 km2. The borders of 
the territory of the Capital Cetinje include, among other things, two national parks ("Lovćen" 
and "Skadarsko jezero"). The territory of the Capital City of Cetinje is divided into two parts - 
the shores of Lake Skadar with the surrounding area (Riječka nahija) and the karst, hilly and 
mountainous area (Katunska nahija). 

In Cetinje, the main wildfires that occur are on the mountain Lovćen and northern part of the 
municipality (Katunska nahija). 

The climate of Cetinje, the Old Royal Capital, is a combination of continental and 
Mediterranean, resulting in chilly, rainy winters and hot dry summers. These weather 
patterns enhance the likelihood of flooding in the winter because of snowmelt and strong 
rainfall, while they also contribute to summer droughts and wildfires.  

Flooding is still a major concern, especially in riverine and coastal regions where urbanization 
has spread into flood-prone areas. These dangers are made worse by the intensifying 
extreme weather occurrences associated with climate change. Flooding also represents one 
of the main theats because the Old Royal Capital Cetinje represents the most rainiest city in 
Europe with an average yearly rainfall of 4.500 mm per square meter.  

Similar to this, seismic activity still poses a serious risk, requiring constant work to upgrade 
early warning systems and modify buildings.  
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The Old Royal Capital Cetinje is situated between the Mediterranean and continental 
climates. We are increasingly seeing the seasons contract with a warming trend due to 
climate change, which also causes temperatures to rise during times that are normally 
marked by chilly winters. Average summer and winter temperatures have been rising for a 
few years, rainfall has been decreasing, and events are increasingly concentrated in a few 
days or hours rather than being spread out over the course of the year as they used to be. 
 

Cetinje, with its unique geographical and climatic characteristics, faces a range of natural 
hazards, including flooding, wildfires, and seismic activity. The combination of its high 
rainfall, Mediterranean-continental climate, and climate change impacts exacerbates these 
risks, highlighting the need for enhanced disaster preparedness, resilient infrastructure, and 
effective early warning systems. As the region experiences more extreme weather events 
and rising temperatures, it is crucial to continue adapting to these challenges to safeguard 
both the environment and the population. 

 

Dibër  
 
The Municipality of Dibër is located in north east of Albania, which is very susceptible to 
climate changes. The main consequences are noted in the vast rise of summer temperatures 
and of the average annual temperature, as well as in the challenging and wild  winter.  For 
now, the average precipitation amount is still normal, but the singular rain pours are more 
concentrated and severe and are not as evenly distributed as they used to be. This also results 
in longer and more drastically draught periods that have a strong impact on the 
environment. Dibër Municipality is located on the bank of Black Drin in northeastern Albania 
adjacent to the border with North Macedonia. The Korab Mountain is the highest mountain 
in Albania and forms alongside the Deshat Mountain the eastern of border of Dibër 
Municipality. Lurë-Dejë National Park sprawls in the remote mountainous west of the area 
with Korab-Koritnik Nature Park extending in the east. 
 
Floods - The area of Dibër is mountain terrain, ant it is not  exposed to floods, especially not 
classical, river flooding. The area is more submit to flash floods (storm water flooding), that 
arise annually in spring and autumn time, when the amount of rain is much higher than in 
other periods of year. The areas that are prone to this kind of floods are mostly located near 
water streams. The urban areas are affected when the amounts of rain are really above 
average. Several rivers in the region pose flooding risks to various areas. The Black Drin River, 
flowing through Maqellarë to the Bridge of Doda, causes flooding of agricultural land in 
Maqellarë, Luzni, Muhurr, Arras, Fushë-Çidhën, and Zall-Dardhë during heavy rainfall. The 
Kusar River in Katundi Ri, Luzni, is torrential and threatens 15-20 houses. The Bellovë River in 
Melan blocks roads connecting four villages, as the roads pass through its riverbed. The 
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Dohoshisht River in Tomin threatens houses built along its riverbed, while the Kishavë River 
in Kastriot poses a risk to houses adjacent to its riverbed. The Grama River in Fushë-Çidhën 
threatens the protective embankment, the administrative building of the 9-year-old school, 
and the village of Dipjakë in Sllovë. The Veleshicë River threatens villages in Sllovë and Kala 
e Dodës, including Zall-Kalis, Lugje, Shullan, Bithuq, and Çernievë. The Lashkizë River in Zall-
Dardhë blocks the road connecting two administrative units when flowing. Finally, the 
Murrës River threatens bridges that connect villages in Muhurr. 
 
Wildfires - The forest coverage in Municipality of Dibër is above 70%, of which 50% is 
considered at very high and high fire risk. There are two types of forests, the upper forest 
plateu is covered in highland forests, which is not very prone to wildfires, however, the lower 
part of the Municipality area is covered in lower forest, dushk and shkurre. This area is much 
more susceptible to potential wildfires and some locations are very steep and hard to access 
in case of interventions and also for implementing prevention measures. Another problem 
arises from the strict environmental legislation basis as it restricts the establishment of fire 
protection infrastructure in protected areas. The most problematic areas for fires within the 
jurisdiction of Dibër Municipality include Selishtë, Luzni, Zall-Dardhë, Zall-Reç, and Lura 
(National Park). Similarly, the ADZM jurisdiction faces significant fire risks, particularly in Lurë, 
Selishtë, Luzni, the Korab-Koritnik trail (part of the White Mountain), and Maqellara. To 
manage fire-related situations, the PPECK Directorate, MZSH Directorate, and the Municipal 
Forestry Sector have developed action plans, work programs, and coordinated operational 
plans for intervention, monitoring, and signaling. The Forestry Sector has established 
specialized teams, including monitors, to address these challenges effectively. 
 
Earthquakes - The territory of Dibër Municipality is at the center of the seismic zone 
concerning earthquakes. The most problematic areas are on both sides of the Black 
Drin basin. However, it should be noted that around 70-75% of the houses in the area 
are old and deteriorated due to age and lack of maintenance. 
The "November Earthquake" crosses the whole country, including our municipality, with 
some risks for citizens. However, this part of the municipality is not very densely populated 
and is covered mostly in forests. The other areas of municipality are less susceptible for this 
kind of danger as they are located mostly in the lower area, where the geological structure 
of the soil is less sensitive to the project-induced ground accelerations.  

Landslides have been observed in several areas within the region. In the administrative unit 
of Tomin, landslides have affected the villages of Ushtelenxë, Brezhdan, Çetush, Dohoshisht, 
Selanë, and Zimur-Shimçan. In Kala e Dodës, landslides have occurred below the Preshi 
pastures toward Tejs and Ujmirë, threatening the water supply to Peshkopia. In the 
administrative unit of Kastriot, landslides have been observed in the village of Vrenjt, while 
in Sllovë, they are affecting the village of Dipjakë. The Llasen area in Peshkopia faces 
landslides that threaten the national road Peshkopia-Tirana. In Melan, landslides have been 
observed north of the village of Cerjan, and in Zall-Reç, landslides are affecting the village of 
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Krej-Reç. Lastly, landslides have been observed in Renx, within the administrative unit of 
Fushë-Çidhën. 

 
The Municipality of Dibër in northeastern Albania faces significant challenges due to climate 
change, with rising summer temperatures, more concentrated and severe rainfall, and 
prolonged droughts impacting the environment. Although the area is less prone to 
traditional river flooding, flash floods remain a risk, particularly in spring and autumn. The 
region’s extensive forest coverage is at high risk for wildfires, especially in the lower forested 
areas, while strict environmental regulations complicate prevention and intervention efforts. 
Earthquake risks also exist, though the sparsely populated and forested landscape reduces 
the overall vulnerability. Moving forward, it is crucial for Dibër to invest in climate adaptation 
strategies, improve disaster preparedness, and address the increasing threats of flooding, 
wildfires, and seismic activity. 
 
Serbia 
 
Serbia is experiencing a consistent increase in average temperatures. The annual mean 
temperature has risen by approximately 1.2–1.5°C over the last century. The warming trend 
has accelerated in recent decades, particularly during summer and winter months. By the 
end of the 21st century, under a high-emissions scenario, Serbia could see an increase of 2.5–
4.5°C in mean annual temperatures. Heatwaves are expected to become more frequent, 
longer, and more intense, particularly in southern and central Serbia. "Annual precipitation 
has shown a slight decrease in some regions, particularly in southern Serbia. Rainfall patterns 
have become more erratic, with increased intensity in shorter periods, leading to flash floods. 
Seasonal Variations in winter and summer respectively are Slight increases in precipitation 
in northern Serbia; Decreasing rainfall, contributing to droughts, particularly in Vojvodina 
and southern areas. Overall, precipitation is expected to decline by 5–15% annually, especially 
in summer and autumn, worsening drought conditions." "Droughts are becoming more 
frequent and severe due to reduced summer rainfall and higher temperatures. Major 
droughts were recorded in 2000, 2012, and 2017, with significant impacts on agriculture, 
especially in Vojvodina. Droughts heavily affect Serbia’s agricultural sector, which 
contributes significantly to the economy, leading to reduced crop yields and economic 
losses. Drought frequency is expected to increase, with longer periods of water scarcity in 
southern and eastern Serbia." 
Serbia is a landlocked country, so it is not directly affected by sea level rise. However, sea level 
rise in the Adriatic Sea may affect Serbia indirectly by influencing regional climate patterns, 
trade routes, and migration from coastal areas. The number of frost days and snowfall events 
has decreased significantly, especially in lowland areas. There is an increasing frequency of 
heatwaves, intense storms, and heavy rainfall, leading to flash floods and infrastructure 
damage. 
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Floods are the most common natural disaster in Serbia. The country experiences frequent 
flooding due to heavy rainfall, snowmelt, and the overflow of major rivers like the Danube, 
Sava, Tisa, and Velika Morava, but also smaller rivers around Serbia. Significant floods 
occurred in 2014, when extreme rainfall caused widespread damage, affecting over 1.6 
million people and causing economic losses estimated at €1.5 billion. Seasonal floods, 
particularly in spring, are a recurring issue in some regions, especially in river basins and areas 
with inadequate flood defenses. Key Areas are central and northern Serbia, particularly 
around river basins. 
 
Wildfires are less frequent than floods but have become more common in recent years, 
particularly during hot, dry summers. Most wildfires are small-scale, but severe incidents 
occur during prolonged heatwaves and droughts, exacerbated by climate change. Forested 
areas in southern and western Serbia are most vulnerable. Key Factors are human activities, 
such as agricultural burning, often contribute to wildfire outbreaks. 
 
Earthquakes in Serbia are relatively infrequent but not uncommon, as the country lies near 
the Adriatic-Ionian seismic zone and the Balkan Peninsula's complex tectonic structures.
 Most earthquakes are of low to moderate magnitude, causing minor damage. 
Significant earthquakes in Serbia’s history include the Kopaonik earthquake (1980) with a 
magnitude of 5.9, which caused damage in the southern region. Key Areas are the southern 
and western parts of the country, particularly near the Kopaonik mountain range. 
 
Landslides occur frequently, particularly in hilly and mountainous areas. Landslides are often 
triggered by heavy rainfall, snowmelt, or deforestation. They can lead to significant damage 
to infrastructure and settlements in affected regions. Key Areas are southern, western, 
and central Serbia, especially in regions with unstable soil and steep terrain. Key Areas are 
southern, western, and central Serbia, especially in regions with unstable soil and steep 
terrain. 
 
Serbia is facing significant climate challenges, with rising temperatures, more frequent 
heatwaves, and decreasing precipitation contributing to droughts and flash floods. These 
changes are having a serious impact on agriculture, particularly in regions like Vojvodina, 
and are also increasing the frequency of severe weather events such as intense storms and 
wildfires. Flooding remains the most common natural disaster, particularly in river basins, 
while wildfires and landslides are becoming more frequent due to climate change and 
human activity. Earthquake risks persist, especially in the southern and western parts of the 
country. As climate change continues to intensify these natural hazards, Serbia will need to 
invest in resilience measures, including improved flood defenses, wildfire management, and 
better infrastructure to mitigate these growing risks. 
Ajdovščina 
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Out of 212 Slovenian municipalities, the Municipality of Ajdovščina (MA) is the 18th largest 
municipality by its surface, which is 245,2 km², and 20th largest by its population, which is 
19.727. The 34 % of the population lives in the town Ajdovščina, whereas the 66% lives in 
settlements in the rural area. There are approximately 4500 commuters that travel to work 
outside the municipality area and approximately 3700 commuters from outside the area 
that come to work here. The average annual number of tourists is about 20500. 

The health services are covered by the local Health centre, which operates in two 
municipalities, Ajdovščina and Vipava and offers basic health services for approximately 
24.000 people. The services are performed on four locations in MA, including the elderly 
programme, special needs programme, physical therapy and basic medical services. There 
is also an EMS facility at the main premises of the Health centre in Ajdovščina with the 
availability of remote ambulance vehicles. The nearest hospital is located in nearby town 
Šempeter pri Gorici, which is approximately 23 km away. In the near future, we are planning 
to build a new, sophisticated and well-equipped Healthcare centre, and we are planning to 
invest in new remote ambulance vehicles. There is also a facility for elderly people located in 
the town of Ajdovščina, which offers accommodation for 149 people. There are two types of 
facilities for people with disabilities, a day-care centre and a primary school programme. We 
have two organizations that are involved with socioeconomically disadvantaged groups, 
Karitas and Red Cross organization, and a specific organization, Hiša Malorca, that keeps 
track and takes care of homeless people. Above that, there is also the Inter-Municipal 
Association of Friends of Youth that takes care of the empowerment and advocacy for 
children in general. There are six primary schools with many smaller branches, and one high 
school. 

The Municipality of Ajdovščina is the economic, educational and cultural centre of the Vipava 
Valley. Fertile soil, strong influences of the Mediterranean climate, rich water resources and 
a favourable traffic position have created ideal conditions for the development of 
agribusiness, industry and entrepreneurship (high tech innovations and developments). One 
of the characteristics of the Vipava Valley is its northeast wind called the bora that drives 
away clouds and cleans the air, so the valley has the highest number of sunny days per year 
in Slovenia and a two-month longer vegetation period than the inland of Slovenia. Because 
of all these favourable natural conditions, many indigenous vines grow as well as cherries, 
apricots, peaches, etc.             

The Municipality of Ajdovščina is located in the Goriška region, namely in the upper Vipava 
Valley. The climate is mostly Mediterranean, which is very susceptible to climate changes. 
The main consequences are noted in the vast rise of summer temperatures and of the 
average annual temperature, as well as in the changing of timing of the seasons. For now, 
the average precipitation amount is still normal, however, the singular rain pours are more 
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locally concentrated and severe and are not as evenly distributed as they used to be. This 
also results in longer and extreme drought periods that have a strong impact on the 
environment. 

The area is very rugged. The lower, central part of the valley is flat, while on the east-northern 
part there are Nanos, Hrušica and Trnovo plateaus with high steep slopes, and, on the south 
part there are Vipava hills, that are lower than northern plateaus and due to the idyllic 
location and fertile soil more densely populated. 

The Municipality of Ajdovščina is located in the Mediterranean area, which is very susceptible 
to climate changes. The main consequences are noted in the vast rise of summer 
temperatures and of the average annual temperature, as well as in the changing in timing 
of the seasons.  For now, the average precipitation amount is still normal, but the singular 
rain pours are more concentrated and severe and are not as evenly distributed as they used 
to be. This also results in longer and more drastically draught periods that have a strong 
impact on the environment.  

The most common and severe risks are the flooding, earthquakes, forest fires. 

Floods - The area of MA is not drastically exposed to floods, especially not classical, river 
flooding. The area is more subject to flash floods (stormwater flooding), that arise annually in 
spring and autumn time, when the amount of rain is much higher than in other periods of 
year. 

The areas that are prone to this kind of floods are mostly located near water streams. The 
urban areas are affected when the amounts of rain are significantly above average. 

Wildfires - The forest coverage in Municipality of Ajdovščina is above 65%, of which 54% is 
considered at very high and high fire risk. There are two types of forests, the upper Trnovo 
plateau is covered in beech forests, which is not very prone to wildfires, however, the lower 
part of the Municipality area is covered in mediterranean vegetation, of which pine trees, 
downy oak, manna ash, hop-hornbeam, and others. This area is much more susceptible to 
potential wildfires and some locations are very steep and hard to access in case of 
interventions and also for implementing prevention measures. Another problem arises from 
the strict environmental legislation basis as it restricts the establishment of fire protection 
infrastructure in protected areas. 

Landslides - Due to the geomechanical structure of the slopes, the area is very prone to 
landslides. As the slopes are very steep and the composition of the soil is mostly flesh mixed 
with layers of sediment, the high amounts of rain can trigger landslides. We have more than 
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100 registered landslides in the area, of which one is bigger and needed very specific and 
sophisticated measures for its remediation, and it has been monitored ever since. The others 
are of minor threat to urban areas and civil infrastructure.    

Wind - The area is known for very strong northern-east wind, called Bora. All the buildings 
and other infrastructures need to be adapted to this natural phenomenon, in order to reduce 
the damage from the wind. The main problem in the rural area is the wind erosion of fertile 
soil that occurs mostly in the lower part of the Municipality area, where many farms are 
located. The wind causes problems also in the roads as it can tip over the vehicles. In order 
to prevent this kind of accidents, the local roads are usually closed for specific types of 
vehicles or definitely, when the wind reaches its maximum. 

Earthquakes - The "Idrija Fault" crosses the north-east part of the municipality, so this area 
is more prone to earthquakes. However, this area is not very densely populated and is 
covered mostly in forests. The other areas are less susceptible for this kind of danger as they 
are located mostly in the lower area, where the geological structure of the soil is less sensitive 
to the project-induced ground accelerations. 

The Municipality of Ajdovščina faces several climate-related challenges, particularly due to its 
Mediterranean climate and the effects of climate change, such as rising summer 
temperatures, changing seasonal patterns, and more extreme droughts. Flash floods are a 
recurring risk, especially during periods of heavy rainfall, while wildfires are becoming more 
frequent due to high fire risk in certain forested areas, exacerbated by climate conditions. 
The municipality is also prone to landslides, particularly in areas with steep slopes and 
unstable soil, and the strong bora wind poses threats to infrastructure and agriculture, 
including soil erosion and road safety issues. Earthquake risks, while less frequent, are 
present in the northeastern part of the municipality, near the Idrija Fault. These natural 
hazards require continuous investment in prevention measures, infrastructure adaptation, 
and disaster preparedness to ensure the safety and sustainability of the municipality. 

 
Polog Region and Municipality of Gostivar 
 
The Polog Valley is positioned rather northwest and is influenced by a modified 
Mediterranean and continental climate. Thus, the climate is characterized by very cold 
winters, since the valley is surrounded by high mountains on all sides, which have a great 
influence on the regime of the same in the region. According to data from the network of 
meteorological stations of the Hydro-Meteorological Works Administration, the average 
annual temperature in the area is 11.0°C (Tetovo) and 10.4°C (Gostivar). The coldest month is 



 
 

 
»BEALERT is co-funded by the European Union through the Interreg IPA ADRION programme«e« 

35 
 
 

 

 

January, with an average monthly temperature of -0.7°C (Tetovo) and - 1.3°C (Gostivar). The 
warmest month is July, with an average monthly temperature of 23.2°C. The average 
summer temperature is 20.1°C. 

Frost occurs very often in the valley. The average ice period lasts 168 days, starting from 
October-November and lasting until April or May. 

The Polog Valley is one of the rainiest valleys in the country. The average annual precipitation 
is 784 mm. During the year, precipitation is unevenly distributed. The main maximum is in 
November with an average monthly amount of 103 mm or 13% of the average annual 
amount. The main minimum is in August, with an average of 38 mm or 5% of the average 
annual amount. By seasons, the rainiest is winter with an average seasonal amount of 248 
mm, and the least rain is summer, with an average of 117 mm. Most of the annual wet period 
consists mainly of rain and a very small amount of snow. Snow periods are mainly limited to 
the winter period, but they can occur from October to April. During this period, there are an 
average of 43 days under snow cover, on December 9, January 15, February 12, and the 
remaining seven days are in March, April and November. The maximum snow depth was 
recorded on February 9, 1954, with the longest duration being 94 days. 

The territory of the Municipality of Gostivar is located in the upper section of the Polog 
Valley, at the southernmost part of the Gostivar Plain. As part of the Polog Region, this area 
is characterized by a risk and hazard profile that is typical both for the region and for the 
Republic of North Macedonia as a whole. It covers an area of 655 km² (or 65,500 hectares) 
and has a population of 81,042 residents spread across the city of Gostivar and 34 
surrounding settlements (villages). It ranks among the most densely populated 
municipalities in the country. The geographical position of the Municipality of Gostivar is a 
key determining factor in its vulnerability and exposure to risks. When combined with other 
contributing elements, this positioning significantly influences the presence and intensity of 
risks and hazards specific to this geographic area. 

The Municipality of Gostivar is home to 27,946 hectares of forest, the vast majority of which—
27,557 hectares—are broadleaf forests, while only 391 hectares consist of coniferous trees. 
Deciduous species such as oak, hornbeam (black and white), chestnut, and beech are 
predominant, whereas evergreen species like pine, fir, and spruce, along with mixed beech 
forests, occupy significantly smaller areas. 

Forest ecosystems in the region are distributed across distinct elevation zones. Oak forests 
dominate the lowland and hilly areas up to 1,100 meters above sea level. Beech forests are 
found between 1,100 and 1,700 meters, and the subalpine zone—from 1,700 to 2,100 meters—
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represents the highest forest belt, characterized by a mix of species. Dry grassland areas are 
also present, mainly in the lower and hilly elevations between 60 and 1,200 meters. 

The planned annual timber yield stands at 308,331 cubic meters. However, illegal logging 
remains a serious concern, with its frequency increasing each year. As a result, the 
municipality is considered one of the most severely affected areas in terms of forest 
degradation and unsustainable exploitation.9 

Floods: Flooding is a recurring hazard, particularly in low-lying areas and river basins. The 
frequency of flooding is higher in the northwestern region (Upper Vardar River Basin or 
Polog region) than anywhere else in the country where damages and losses caused by floods 
have been on the rise over the past few years. Such magnitude of consequences of recent 
floods in Polog area, but also nation-wide, is a result of incomplete, missing or poorly 
maintained structural measures in combination with poor policies and legislation, 
institutional and inter-agency coordination deficiencies, unclear communication 
mechanisms in time of crisis and limited community awareness. Flash floods have also 
caused significant damage in the Polog Region areas, leading to deaths, destruction of 
infrastructure and crops. 
 
Landslides and Erosion: Soil erosion in the Polog Region and Municipality of Gostivar is 
influenced by factors such as deforestation, unsustainable agricultural practices, and intense 
rainfall. This erosion contributes to increased flood risks and sedimentation in rivers. The Drin 
River Basin, encompassing parts of the region, faces significant erosion challenges, leading 
to heightened flood risks. In the Polog area, the total annual amount of eroded sediments is 
1,020,042 (m3/year), while the amount of intercepted sediments is 604,885 (m3/year). The 
percentage of intercepted sediments is 59.3% According to the Threat Assessment for the 
Municipality of Gostivar (document by the regional Crisis Management Center – CMC), 
landslides and major soil erosion are classified as posing a Level Two threat to safety, which 
corresponds to a Low Risk. This classification indicates a generally stable situation, with such 
hazards occurring infrequently and posing limited immediate danger. 
 
Wildfires: In 2024, wildfires ravaged parts of the country, including the Polog region and 
Municipality of Gostivar. These fires caused considerable damage to forests, with emergency 
response efforts strained by the intense heat and dry conditions. In the territory of the 

                                                   
9 
https://idscs.org.mk/mk/2022/03/23/%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B5%D1%88%D0%
BA%D0%B8-%D0%BF%D0%BB%D0%B0%D0%BD-%D0%B7%D0%B0-
%D0%BD%D0%B0%D0%BC%D0%B0%D0%BB%D1%83%D0%B2%D0%B0%D1%9A%D0%B5-
%D0%BD%D0%B0-%D1%80%D0%B8%D0%B7%D0%B8%D1%86/  

https://idscs.org.mk/mk/2022/03/23/%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B5%D1%88%D0%BA%D0%B8-%D0%BF%D0%BB%D0%B0%D0%BD-%D0%B7%D0%B0-%D0%BD%D0%B0%D0%BC%D0%B0%D0%BB%D1%83%D0%B2%D0%B0%D1%9A%D0%B5-%D0%BD%D0%B0-%D1%80%D0%B8%D0%B7%D0%B8%D1%86/
https://idscs.org.mk/mk/2022/03/23/%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B5%D1%88%D0%BA%D0%B8-%D0%BF%D0%BB%D0%B0%D0%BD-%D0%B7%D0%B0-%D0%BD%D0%B0%D0%BC%D0%B0%D0%BB%D1%83%D0%B2%D0%B0%D1%9A%D0%B5-%D0%BD%D0%B0-%D1%80%D0%B8%D0%B7%D0%B8%D1%86/
https://idscs.org.mk/mk/2022/03/23/%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B5%D1%88%D0%BA%D0%B8-%D0%BF%D0%BB%D0%B0%D0%BD-%D0%B7%D0%B0-%D0%BD%D0%B0%D0%BC%D0%B0%D0%BB%D1%83%D0%B2%D0%B0%D1%9A%D0%B5-%D0%BD%D0%B0-%D1%80%D0%B8%D0%B7%D0%B8%D1%86/
https://idscs.org.mk/mk/2022/03/23/%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B5%D1%88%D0%BA%D0%B8-%D0%BF%D0%BB%D0%B0%D0%BD-%D0%B7%D0%B0-%D0%BD%D0%B0%D0%BC%D0%B0%D0%BB%D1%83%D0%B2%D0%B0%D1%9A%D0%B5-%D0%BD%D0%B0-%D1%80%D0%B8%D0%B7%D0%B8%D1%86/
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Municipality of Gostivar, open fires—particularly wildfires—and structural fires are the most 
common types of fire-related incidents, with wildfires occurring more frequently and 
causing the most severe impacts. The predominant cause of these fires is human activity. 
The wildfires typically occur in the Shar Mountain area, affecting the surroundings of the 
villages of Rečane, Raven, Vrutok, Gorno and Dolno Jelovce, Zdunje, Duf, and Debreshe; on 
Suva Gora Mountain, near the villages of Korito, Belovište, Kunovo, Lakavica, Železna Reka, 
Strajane, and Trnovo; and on Bukovi Mountain, affecting areas near Gorna Banjica, Dolna 
Djonovica, Mitrovi Krsti, and Sushica. These fires are often high in intensity due to the region’s 
rugged terrain and dense forest cover. 
 
The most critical periods for wildfires are March–April and July–September, typically linked 
to the seasonal burning of agricultural stubble and field borders adjacent to forested areas, 
particularly during spring and autumn. 
 
Structural fires, both within and outside populated areas, occur regularly—around 10 to 20 
incidents annually. The risk is especially elevated during the winter months (November to 
March) due to the widespread use of wood for heating. 
 
 

The Municipality of Gostivar faces a range of disaster and climate-related risks, as outlined in 
key DRR documents of the Municipality of Gostivar, or more precisely as highlighted in the 
municipal Risk and Hazard Assessment. The most prominent threats include extreme 
weather events, floods, forest fires, landslides, and erosion. Additional risks—though less 
frequent—comprise environmental pollution, earthquakes, traffic accidents, and challenges 
linked to migration flows and public health emergencies. 

Historical disasters such as floods (2010), wildfires (2017, 2019), severe storms with hail (2006–
2012), and landslides (2010–2013) illustrate the area’s vulnerability. These and recent hazards 
are expected to increase in frequency and intensity due to environmental degradation and 
the growing impact of climate change, placing more people and infrastructure at risk. 

 
 
 
 
The environmental and climate risk assessment across the BEALERT project regions reveals 
a clear pattern of escalating hazards driven by both natural phenomena and long-term 
climate shifts. The most prevalent risks in these regions include floods, wildfires, landslides, 
and earthquakes, with each territory demonstrating distinct vulnerability profiles. 
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Flooding is a recurring issue across many regions, with significant historical impacts in places 
like Serbia, Croatia, and Macedonia. Flash floods, driven by sudden intense rainfall events, are 
a particular concern, often exacerbating infrastructure damage and posing threats to 
agricultural productivity. In contrast, areas such as Dibër in Albania and parts of Molise in 
Italy are more prone to localized flash floods rather than riverine flooding. Wildfires are also 
a major risk, particularly in areas with Mediterranean vegetation like Croatia, Serbia, 
Macedonia and parts of the Ajdovščina region in Slovenia, which have experienced 
increasingly severe fire seasons due to rising temperatures and prolonged drought 
conditions. 

Landslides, often triggered by heavy rainfall and soil erosion, are prominent in hilly and 
mountainous areas, with significant risks in regions like Serbia and Macedonia, where steep 
terrain and deforestation have compounded vulnerability. Earthquakes, while less frequent, 
remain a concern, particularly in areas like Albania and Macedonia, where seismic activity 
has caused significant damage in the past. 

The long-term climate changes observed in these regions include rising temperatures, 
altered precipitation patterns, and more extreme weather events. These trends are shifting 
seasonal patterns, with warmer winters and hotter summers becoming the norm, as seen in 
Molise, Cetinje, and Polog. Additionally, there is a notable reduction in average rainfall, with 
rainfall events becoming more intense and concentrated in shorter periods, leading to 
increased risks of both floods and droughts. These climatic shifts, combined with the 
growing frequency and intensity of natural hazards, underscore the urgent need for 
comprehensive risk management strategies. 

In light of these findings, it is clear that the historical impacts of these risks have already 
caused substantial environmental, economic, and social disruption. Moving forward, 
understanding these long-term trends and their implications will be crucial in formulating 
adaptive strategies to protect both communities and ecosystems from future climate-
induced disasters. Enhanced preparedness, better infrastructure resilience, and targeted 
interventions to address the most pressing hazards will be essential to mitigate the long-
term consequences of climate change and safeguard vulnerable populations in the region. 

 
Infrastructure  
 

Infrastructure risks will be assessed by evaluating the resilience of critical infrastructure, such 
as Location and condition of roads, bridges, hospitals, schools, and utilities, as well as the 
availability and suitability of shelter facilities, to ensure communities are adequately 
prepared and supported during emergencies. 
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Marche Region - Cagli 

Infrastructure in Marche is highly dependent on key transport routes such as the A14 
highway and the Adriatic railway, both of which are crucial for regional connectivity. Many 
inland communities still rely on older, less resilient infrastructure, making them particularly 
vulnerable to seismic events and extreme weather conditions. 

The infrastructure in the municipality of Cagli is increasingly strained, with many key 
structures, such as bridges and roads, showing signs of aging and vulnerability to natural 
hazards. This is especially evident in the mountainous areas of Catria-Petrano-Nerone, where 
hydrogeological instability, including landslides and soil erosion, frequently affects 
transportation networks. During winter, snow accumulation further exacerbates the 
situation, significantly hampering access to both urban and rural areas. These infrastructure 
challenges not only disrupt daily life but also pose considerable risks to emergency logistics, 
making it difficult for first responders to reach affected areas promptly during natural 
disasters. 

The presence of small and scattered settlements across the territory adds another layer of 
complexity to service delivery, particularly in the event of emergencies. The dispersed nature 
of these communities makes it challenging to ensure that essential services, such as 
healthcare, utilities, and emergency response, are effectively provided to all residents, 
particularly the elderly and vulnerable populations in remote areas. 

Additionally, some of the municipality’s designated emergency shelter areas are no longer 
sufficient to meet the current needs of the population. This is partly due to outdated urban 
planning and the suboptimal structural conditions of many of these facilities, which were not 
designed to withstand modern challenges or higher population densities. The lack of 
adequate shelter infrastructure could pose serious risks in the event of a disaster, particularly 
when there is a sudden influx of displaced individuals or families. Given these concerns, there 
is an urgent need for a comprehensive reassessment of the distribution and capacity of 
emergency shelters. Rebuilding and retrofitting existing shelters, along with ensuring that 
they are strategically located to cover the most vulnerable and remote areas, will be critical 
to improving disaster preparedness and response capabilities in Cagli.\ 

 
Molise 
 
The existing infrastructures are mostly old and in poor condition. There are roads at the 
bottom of the valley that connect the mountain part with the coast. The regional hospital 
network is characterized by a main hospital, that of Campobasso, and other secondary ones, 
located in smaller cities such as Isernia and Termoli. There is a network for the management 
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of health emergencies (118). The railway communication network is currently under 
maintenance and therefore cannot be used. 
 
Each municipality of the GAL Molise has a civil protection plan (not always updated) but with 
the identification of areas intended for the assembly of tent cities. There are no emergency 
shelter facilities to accommodate the population ready 
 

Krapinsko-Zagorska County 
 
Krapinsko-Zagorska County has a total road length of around 4,100 km. The more isolated 
areas are accessed by narrower, poorly maintained roads, some of which are unpaved, while 
the main roads are relatively well-maintained and provide good connectivity between larger 
towns. There are no major bridges in the region, but significant bridges on important roads 
have been recently renovated, while many others are quite old and will require future 
renovation. The county has viaducts only on the highway, which are relatively new.   
In Krapinsko-Zagorska County, there are a total of 6 regional healthcare institutions, 1 private 
hospital, 1 private sanatorium, 1 regional pharmacy with 4 pharmacy units, and 13 private 
pharmacies with a total of 34 pharmacy units. Additionally, there are 4 private providers 
offering home healthcare services. Hospitals are located in Zabok, Krapinske Toplice, and 
Stubičke Toplice, and they are in good condition. There are 35 primary schools, 54 branch 
schools, and 9 secondary schools across the county. Secondary schools are located in 
regional centers, with most schools well-maintained. However, the branch schools, which are 
mostly housed in old buildings, are often inadequately maintained or renovated.  
 
The entire area is well-covered with electricity, and both gas and water supply networks are 
widespread throughout the county, ensuring essential services are available to residents. 
 
In Krapinsko-Zagorska County, there are 16 shelters available for emergency use, though 
many are abandoned or not properly maintained. The shelters include public and protection 
shelters, with a total capacity ranging from 50 to 200 people per location. These shelters are 
located in various towns. In addition to these shelters, emergency accommodation and food 
preparation can be provided in facilities like schools, sports halls, restaurants, and homes, all 
of which are equipped with kitchens.  
 

Cetinje 
 
In Cetinje, the existing infrastructure, including roads, hospitals, and utilities, is generally 
considered to be at a satisfactory level. The road network is well-maintained, allowing for 
efficient connectivity within the city and to surrounding areas, although occasional 
challenges may arise due to extreme weather conditions, such as heavy rainfall or snow. The 
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healthcare infrastructure, represented by local hospitals and clinics, is adequately equipped 
to meet the healthcare needs of the population, though there may be occasional pressure 
during peak times or emergencies. Utility services such as water, electricity, and waste 
management are functioning well, ensuring that basic services are consistently available to 
residents. However, like many regions, there may still be room for improvement in terms of 
resilience to climate-related disruptions, such as floods or seismic activity, and in enhancing 
the capacity of infrastructure to handle extreme events in the future. 
 
Cetinje lacks designated emergency shelter facilities specifically prepared to accommodate 
the population in the event of a disaster. While there are general public spaces that could 
potentially be used as temporary shelters, they are not equipped with the necessary 
infrastructure or resources to support large numbers of people during an emergency. This 
gap in emergency shelter provision poses a challenge, particularly in the face of natural 
disasters like floods or earthquakes, where quick and organized shelter is critical for ensuring 
the safety and well-being of affected individuals. To address this issue, there is a clear need 
for the development of dedicated emergency shelters, equipped with essential supplies, and 
designed to withstand extreme weather conditions or other crises. 
 
Dibër 
 
The Municipality of Dibër is situated in a predominantly mountainous region, which makes 
the development of infrastructure particularly challenging. While urban villages are 
equipped with basic road infrastructure, more remote villages face significant difficulties in 
accessing well-maintained roads, leading to isolated communities with limited connectivity. 
This lack of infrastructure in the rural areas hampers mobility, especially during adverse 
weather conditions, making it harder for residents to access essential services. In terms of 
healthcare, Dibër is served by a regional hospital that offers a range of medical services, while 
each village is equipped with a health center to address basic healthcare needs. However, 
the rural health centers may be limited in terms of resources and medical staff, making it 
difficult to handle more complex medical situations, especially in emergency scenarios. 
There is an emergency shelter in the Municipality of Dibër, providing a critical resource for 
the community during times of crisis. 
 
Serbia 
 
Serbia's road network is a mix of well-maintained highways (autoput) and deteriorating 
regional roads. Highways such as E75 (Belgrade-Niš-Skopje) and E763 (Belgrade-South 
Adriatic) are in good condition. Many local and rural roads require urgent maintenance due 
to cracks, potholes, and inadequate drainage. Serbia is improving connectivity through 
investments in modern highways, such as the Miloš Veliki highway and the planned Morava 
Corridor. Critical bridges like the Pupin Bridge and Gazela Bridge in Belgrade connect key 
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regions. Includes important structures like the Ada Bridge and Old Sava Bridge. While major 
bridges are maintained, many smaller or older bridges are vulnerable to floods and heavy 
usage. Aging infrastructure, particularly in rural areas, requires retrofitting or replacement. 

Hospitals are concentrated in urban centers like Belgrade, Niš, Novi sad and Kragujevac. 
Rural areas often have limited access to advanced medical care. Many hospitals face 
challenges such as outdated equipment and insufficient capacity. Some newer facilities, like 
Belgrade's University Clinical Center and Nis's University Clinical Center, offer state-of-the-art 
care. Investments in digital health and telemedicine can address gaps in rural healthcare. 
Schools are evenly distributed but vary in quality between urban and rural areas. Urban 
schools often have better infrastructure, while rural schools lack modern facilities like 
internet access and heating. Many buildings require repairs, as they were built during the 
mid-20th century.  EU funding programs support educational modernization, including 
building energy-efficient schools. 

Urban areas have reliable access to water supplies, but rural areas face issues with water 
quality and supply interruptions. Pollution of rivers like the Danube and Sava affects water 
resources. Serbia relies heavily on coal-powered plants, with hydropower as a secondary 
source. The grid is stable but requires modernization for energy efficiency and renewable 
integration. Serbia depends on imports for natural gas, primarily from Russia. Recent 
investments in pipeline infrastructure, like the Balkan Stream, aim to improve supply 
security. Aging infrastructure across all utility sectors increases vulnerability to outages and 
inefficiency. 

Emergency shelters are an essential component of Serbia's disaster management system, 
particularly in light of the country's vulnerability to natural hazards such as floods, landslides, 
wildfires, and earthquakes. Emergency shelters in Serbia are primarily located in urban areas, 
such as Belgrade, Niš and Novi Sad,, where population density is higher. In rural areas, 
schools, community centers, and sports halls are often repurposed as temporary shelters 
during disasters. The number of officially designated emergency shelters is limited, 
especially in rural and remote regions. Many shelters are not purpose-built for emergencies 
but are instead adapted from existing structures, leading to limitations in capacity and 
functionality. Urban areas generally have better-equipped shelters compared to rural areas. 
Emergency shelters often lack adequate facilities, such as heating, sanitation, and bedding, 
particularly in older buildings. Many shelters fail to meet accessibility standards for persons 
with disabilities or the elderly. With increasing climate risks and Serbia's aspiration to align 
with EU disaster preparedness standards, there is significant potential for improving the 
emergency shelter system. Investments in resilient infrastructure, combined with better 
planning and community engagement, can strengthen the country's capacity to protect its 
population during disasters. 
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Ajdovščina 
 
The Municipality of Ajdovščina is located on a very transitional spot in our country, therefore 
the infrastructure is very well planned. The infrastructure is in good shape and is constantly 
renovated.  

The road connections are good. There is no railway connection for people, just for industry 
purposes, but in case of emergencies it could be potentially used.  The airports are located in 
Ljubljana, Trieste and Venice. There is one small airport in Ajdovščina as well, but it is used for 
sport and testing aircrafts, and there are two small airports in Portorož and Gorizia (IT), which 
are also used just for local use. 

There are six primary schools with many smaller branches, and one high school. There is also 
one health care centre.  There is one public shelter for 200 people, and there are also several 
other local shelters in different public institutions across the municipal area.  
 
Polog Region and Municipality of Gostivar 
 
Road infrastructure is one of the most important segments for socio-economic 
development at the regional and national levels. Roads are divided according to their 
importance and management into state roads (A-highways, main roads, expressways; R1 
regional first category; R2 regional second category) and municipal roads. Of great 
importance for the Polog region is the fact that the European Corridor VIII passes through it. 
According to data from the State Statistical Office for 2019, the largest length (1,575 km) of 
the local road network, i.e. 16.1% of the total local road network at the national level, is located 
in the Polog region.  

Gostivar is strategically located along the Pan-European Corridor VIII (East–West), which 
grants the municipality significant importance in terms of transportation and regional 
connectivity. The main road axis M-4 (Skopje–Ohrid) forms the backbone of Gostivar’s road 
network and that of the entire Polog Region. Several secondary roads branch off from the M-
4, including Gostivar–Gradec, Gostivar–Srbino, and Gostivar–Čegrane, along with fourth-
category roads that connect all settlements within the municipality and beyond. All 
inhabited areas are connected to each other and the city through asphalt-paved roads. The 
Vardar River is crossed by five bridges, all of which are in solid condition. 

There is one railway, 66.6 km, line located in the Polog region, Skopje – Tetovo – Gostivar- 
Kichevo, which is part of Corridor VIII. The railway network in the Polog region has a lower 
density compared to the average density at the national level. The services offered in railway 
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transport are of low quality. The problems that arise in this type of transport are outdated 
rolling stock, low transport speed,insufficient investment and maintenance of the 
infrastructure. The municipality is served by the Skopje–Tetovo–Gostivar–Kičevo railway line, 
which runs through Gostivar over a stretch of 27.455 km, including 6.855 km of station tracks, 
with a standard gauge rail line. 

Gostivar has good telecommunications coverage. All major mobile phone operators are 
active in the area, and internet access is widely available via fixed-line, cable, fiber-optic, and 
mobile networks. 

In the Polog region, regarding energy infrastructure, the Mavrovo Hydroelectric Power 
Plant System10 is located between the Mavrovska River and the Gorna Radika River. This 
system accounts for 42% of the total installed hydropower capacity in the country. 

All settlements within the municipality are connected to the electrical grid, supplied by EVN 
KEC Gostivar through the Gostivar 110/10 kV substation. The area hosts two out of three 
hydroelectric power plants of the Mavrovo Hydroelectric Power Plant System: 

● HPP Vrutok, a diversion-storage hydro plant located near the village of Vrutok 
(southwest of Gostivar), with an installed capacity of 37.5 MW. 
 

● HPP Raven, a run-of-the-river plant situated near the village of Raven (approximately 
2 km downstream from HPP Vrutok), with an installed capacity of 6.4 MW. 

 
The Polog region has 52 primary schools and 90 local district schools with an average of 197 
students per school. Infrastructure as well as visual aids and aids for implementing modern 
teaching are significantly better in the primary schools than in the local community schools. 
The Polog region has 19 high-schools. There are two universities operating in Tetovo: State 
University of Tetovo and South East European University. 

The assessment of infrastructure and essential services across various regions reveals a 
significant disparity in preparedness for climate risks and disaster response. While urban 
areas tend to have better-maintained roads, healthcare facilities, schools, and utilities, rural 
and remote regions often face infrastructure challenges, including poor road conditions, 
limited healthcare access, and outdated utility networks. These deficiencies, compounded 
by the increasing frequency of climate-related events, highlight the vulnerability of rural 
communities, especially in mountainous or isolated areas. The lack of sufficient and properly 
                                                   
10 The Mavrovo Hydroelectric Power Plant System with its three power plants: Vrutok Hydroelectric Power Plant, 
Raven Hydroelectric Power Plant, and Vrben Hydroelectric Power Plant, with a total storage capacity of 
277,000,000 m3 of water, is one of the largest and most complex in the Macedonian power system.  
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equipped emergency shelters exacerbates the risks, leaving many regions ill-prepared for 
mass evacuations and large-scale disaster response. To mitigate these vulnerabilities, there 
is a clear need for targeted investments in infrastructure resilience, enhanced emergency 
shelter facilities, and comprehensive disaster preparedness plans. Strengthening these areas 
will be critical in ensuring effective response capabilities and protecting communities from 
the growing threats posed by climate change and other natural disasters. 

 
Demographics 

The demographics of the BEALERT regions are assessed, focusing on population density and 
the distribution of vulnerable groups. Understanding the breakdown of urban, rural, and 
remote populations is crucial for assessing the varying levels of risk exposure across different 
areas. Additionally, the distribution of vulnerable groups—including children, the elderly, 
persons with disabilities, and socioeconomically disadvantaged individuals—will be 
examined to better understand how these populations are impacted by natural hazards and 
climate change. This demographic review provides valuable insights into the specific needs 
and challenges faced by these communities. 

Marche Region - Cagli 

Population density is highest in coastal cities such as Ancona, Pesaro, and Civitanova Marche, 
where economic activity is concentrated. Inland rural areas, however, have faced 
depopulation over recent decades, leaving smaller towns more vulnerable to natural 
disasters due to aging infrastructure and reduced emergency response capacity. 

The municipality of Cagli has been grappling with a steady population decline over the last 
30 years, with approximately 1,600 fewer inhabitants, largely due to outmigration and a low 
birth rate, particularly among the younger population. This demographic trend, marked by 
a shrinking youth population and a rising number of elderly individuals, presents significant 
challenges, especially in rural areas and remote hamlets where depopulation is most 
pronounced. The aging population, with a significant proportion over 80 years old, is 
increasingly concentrated in these less accessible areas, further complicating the provision 
of essential services, including healthcare, social assistance, and emergency response. The 
demographic shift is also affecting the local workforce, as fewer young people remain to 
contribute to the economy, which poses risks for the long-term sustainability of public 
services, particularly during crises or emergencies. Additionally, the municipality faces 
difficulties in accurately identifying individuals with disabilities due to a lack of accessible 
and up-to-date data from health and social services. This lack of information hinders effective 
planning for disaster preparedness, social care, and targeted interventions. The scattered 
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nature of settlements across the municipality adds another layer of complexity, making it 
harder to ensure that all residents, particularly the elderly and those with disabilities, receive 
timely support and outreach in emergencies. The combination of demographic decline, an 
aging population, and insufficient registries on vulnerable groups underscores the need for 
comprehensive planning, improved data collection, and tailored services to ensure the 
municipality can effectively address the needs of its residents, particularly in times of crisis. 

 
Molise 
 
The GAL area in the central part of the Molise region, Italy, is predominantly rural and 
characterized by a relatively low population density of 81,128 inhabitants. This area, while not 
heavily urbanized, holds significant cultural and historical value. The demographic structure 
of the GAL area reflects an aging population, with 12.9% of residents aged 75 and older, which 
is slightly above the national average of 11.7%. This growing elderly population poses specific 
challenges in terms of healthcare, social services, and infrastructure development. 

Additionally, the GAL Molise area has a notable population of younger residents, with 
approximately 20,000 children aged 0-10 years old. This distribution highlights the potential 
need for educational infrastructure, childcare facilities, and support systems for young 
families. The mix of an aging population and a relatively young demographic suggests a 
dynamic community structure, with distinct needs for both elder care and child-oriented 
services. 

The rural nature of the region means that much of the local economy is tied to agriculture, 
small-scale industries, and traditional sectors. This provides a foundation for tourism, local 
crafts, and rural development initiatives. However, the rural setting also means that the area 
might face challenges related to accessibility, economic opportunities, and ensuring 
equitable development for all age groups. 

 

Krapina-Zagorje County  

According to the preliminary results of the 2021 census, Krapina-Zagorje County in Croatia 
has a population of 120,942 inhabitants, with an average population density of approximately 
98.4 people per square kilometer. A significant portion of this population, 83,995 individuals, 
resides in rural areas, reflecting the region’s predominantly rural character. The county is 
home to 20,133 children under the age of 18 and 25,076 elderly individuals aged 65 and over, 
highlighting the demographic challenges associated with an aging population. 
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In terms of disability, as of September 4, 2023, Krapina-Zagorje County has 24,179 individuals 
with disabilities, representing 20% of the total population. Among these, 12,915 are male 
(53.4%) and 11,264 are female (46.6%). Notably, the elderly population is disproportionately 
affected by disabilities, with 47.8% (11,560 individuals) of those with disabilities being aged 65 
and older. However, disability affects all age groups, with 10% of children aged 0-19 years also 
living with disabilities, emphasizing the widespread nature of this issue. 

The county also has 10,690 individuals who are beneficiaries of social welfare, underscoring 
the prevalence of socioeconomic vulnerability in the region. The high number of people 
receiving social assistance reflects the economic challenges faced by a significant portion of 
the population, particularly in rural and less-developed areas. This combination of an aging 
population, high disability rates across all age groups, and the substantial number of 
individuals relying on social welfare services indicates a pressing need for targeted social 
policies and comprehensive support systems to address the needs of these vulnerable 
groups in Krapina-Zagorje County. 

Cetinje 

Cetinje, the historical capital of Montenegro, has a population of approximately 12,460 in the 
town itself, with the broader municipality housing around 14,494 residents. The population 
is distributed between urban areas, like the town of Cetinje, and rural areas, which have 
about 2,005 inhabitants. The elderly population is a significant focus, as data reveals that a 
portion of individuals aged 65 and older are receiving social protection services.  

Socioeconomic challenges in the region include child poverty, with around one-third of 
children in Montenegro at risk of poverty, especially in rural areas like Cetinje. This highlights 
the disparities in living conditions, with the northern parts of the country, including Cetinje, 
experiencing higher poverty rates compared to other regions. This socio-economic situation, 
combined with the distribution of vulnerable groups such as the elderly, children, and 
socioeconomically disadvantaged populations, underscores the need for targeted social 
policies and services to address these disparities. 

Dibër 

The Municipality of Dibër, located in northern Albania, has a population of nearly 51,000 
inhabitants, based on the 2023 census. Approximately 70% of the population lives in rural 
areas, while the remaining 30% resides in urban centers, contributing to a rural-urban divide 
that can affect access to services and resources. This rural majority faces particular 
challenges, such as limited access to healthcare, education, and social services, which are 
typically concentrated in urban areas. 
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The municipality has made efforts to address the needs of its vulnerable populations, 
particularly the elderly and children with disabilities. There is one facility dedicated to elderly 
care, providing essential services for the aging population. In addition, the municipality 
operates a day care center for the elderly, offering a supportive environment for senior 
residents who require daily assistance. For children with disabilities, there is a specialized day 
center that caters to their unique needs, offering care, therapy, and support. 

Several civil society organizations (CSOs) are actively working in the municipality, focusing 
on the welfare of children and women. Notable organizations, such as Aritra Vizion and 
World Vision Albania, play a crucial role in providing services, raising awareness, and 
advocating for the rights and needs of these vulnerable groups. These organizations are vital 
in addressing gaps in public services and helping to improve the living conditions of 
marginalized populations in Dibër. 

Despite these efforts, challenges remain in terms of expanding and improving the 
accessibility and quality of services, particularly for the rural population. Strengthening local 
support systems, enhancing infrastructure, and fostering collaboration between local 
authorities and civil society groups will be key to ensuring the well-being of all residents, 
particularly the elderly, children with disabilities, and other vulnerable communities in Dibër. 

Serbia 

Approximately 59% of Serbia's population lives in urban areas. Key Urban Centers are 
Belgrade - The capital and largest city, with over 1.6 million residents, Novi Sad -  Serbia's 
second-largest city, with approximately 300,000 residents, Niš - A major city in southern 
Serbia, with a population of around 280,000, and Kragujevac - big city in central Serbia with 
about 180.000 residents. Urban areas have better access to healthcare, education, and 
infrastructure. Rapid urbanization has led to challenges such as overcrowding, traffic 
congestion, and pollution. 

Around 41% of Serbia's population resides in rural areas. Rural areas are characterized by 
aging populations due to urban migration. Many rural communities depend on agriculture 
as their primary source of income. Access to healthcare, education, and modern 
infrastructure is limited compared to urban areas. Some of characteristic challenges are: 
Depopulation due to youth migration to cities or abroad; Poor road networks and limited 
access to utilities; Vulnerability to natural hazards like floods and landslides. 

Remote populations refer to communities located in isolated, hard-to-reach regions, often 
in mountainous or underdeveloped areas. Key Regions are southwestern Serbia (Areas like 
Zlatibor and Pešter Plateau have sparse populations) and Eastern Serbia (Regions near the 
Carpathian Mountains are remote and underdeveloped). These areas experience the most 
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significant socio-economic challenges, limited access to public services, such as schools and 
healthcare facilities, as well as poor communication and transportation infrastructure." 

Approximately 15-18% of Serbia's population are children under the age of 18. Key challenges 
are high rates of poverty among children, especially in rural areas and Roma communities, 
limited access to quality education in remote regions, child labor remains an issue in certain 
disadvantaged populations, as well as vulnerability to exploitation and trafficking, 
particularly among refugee and migrant children. Rural areas and underdeveloped 
municipalities often have higher child poverty rates compared to urban centers like 
Belgrade, Nis and Novi Sad. 

About 20% of Serbia's population is over the age of 65, making it one of the fastest-aging 
populations in Europe. Key Challenges are many elderly people live in rural areas, where 
access to healthcare and social services is limited, pension inadequacy and poverty are 
widespread, particularly for those without family support, social isolation is common in rural 
and remote areas due to depopulation. Rural areas have a disproportionately high 
concentration of elderly residents due to youth migration to urban areas. 

Around 8-10% of Serbia's population lives with some form of disability. The basic 
characteristics of this group are limited access to healthcare, rehabilitation, and assistive 
technologies, high unemployment rates among persons with disabilities, many public 
buildings, transportation systems, and schools lack accessibility, as well as social stigma and 
discrimination remain significant barriers to integration. Urban centers have better 
resources and services for persons with disabilities compared to rural areas. 

Roma communities, refugees, migrants, and people living in poverty compose 
socioeconomically disadvantaged groups. The Roma population, which constitutes around 
2% of Serbia's population, faces severe socio-economic exclusion, with high rates of illiteracy, 
unemployment, and inadequate housing. Refugees and migrants, particularly from the 
1990s conflicts and more recent migration waves, often live in temporary or inadequate 
housing. Many socioeconomically disadvantaged individuals struggle with access to 
healthcare, education, and stable employment. High concentrations of disadvantaged 
groups are found in southern and eastern Serbia and informal settlements in urban areas. 

Ajdovščina 

The Municipality of Ajdovščina, located in Slovenia, has a population of nearly 20,000 
inhabitants. Approximately 7,000 people live in the urban area of Ajdovščina, while the 
remaining 13,000 reside in the surrounding rural areas. The municipality sees significant 
commuter movement, with around 4,500 residents working outside the area, while 
approximately 3,700 commuters from neighboring regions come to work within the 
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municipality. Additionally, the area attracts around 20,500 tourists annually, contributing to 
the local economy and highlighting the potential for tourism-related development. 

The population is predominantly concentrated in the urban center of Ajdovščina, as it offers 
more job opportunities due to the presence of industrial and entrepreneurial facilities. The 
urban area serves as the hub for employment, commerce, and services. In contrast, the rural 
areas, particularly those with fertile land, are densely populated, supporting agriculture as a 
key economic activity. The northeastern part of the municipality, characterized by high, 
steep slopes and covered in forests, is sparsely populated. This area has a lower population 
density, with some small settlements scattered across the landscape. 

Ajdovščina is committed to supporting its vulnerable populations. It has one facility 
dedicated to elderly care, providing essential services for senior citizens. The municipality 
also operates a day care center specifically for people with disabilities, ensuring that 
individuals with special needs receive the support they require. Furthermore, a primary 
school program for children with disabilities is available, offering inclusive education and 
fostering equal opportunities for all children. 

Several organizations play a vital role in supporting socioeconomically disadvantaged groups 
in the area. Karitas and the Red Cross are actively involved in providing assistance to 
vulnerable individuals and families. Additionally, Hiša Malorca, a specific organization 
dedicated to the homeless population, ensures that homeless people are cared for and 
supported. These organizations work together to address the social needs of the community 
and provide essential services for those facing economic hardship, health issues, or housing 
instability. 

Despite these efforts, challenges remain in ensuring that all residents, particularly those in 
rural and remote areas, have access to necessary services. The municipality continues to rely 
on local organizations, as well as government support, to improve the quality of life for 
vulnerable groups and enhance the social infrastructure in both urban and rural settings. 

Polog Region and Municipality of Gostivar 

At the state level, the Polog region is one of the eight regions, consisting of the following nine 
municipalities: Tetovo, Gostivar, Mavrovo and Rostuše, Zelino, Tearce, Bogovinje, Vrapčishte, 
Jegunovce and Brvenica. There are 184 settlements in this territory, with a population of 
304,125. The gender distribution is almost balanced, with males constituting around 50.36% 
and females 49.64%. In terms of age, 22.47% of the population is between 0-19 years old, 
62.76% falls within the 20-59 age group, and 14.77% are 60 years and older. Vulnerable groups 
within the region include individuals with disabilities, who represent a significant portion of 
the population. Additionally, the elderly population (aged 60 and over) can be considered 
vulnerable, given their specific health and social needs. Moreover, ethnic minorities, 
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particularly the Roma and other marginalized communities, may face socio-economic 
challenges that place them at risk. These groups, along with the disabled and elderly, often 
require focused social, economic, and healthcare support to improve their quality of life. The 
Polog region ranks third in the country with 15.7 social assistance beneficiaries per 1,000 
population. In absolute numbers, the most poor people are in the Polog region, almost 119 
thousand. 

The total area of the region is 2,416 km2, the region has 9 municipalities and 184 settlements, 
of which 182 are rural settlements and 2 urban settlements (Tetovo and Gostivar). The 
population density is very high - 126 inhabitants/km2 and significantly above the national 
average, but within the region it is characterized by huge differences, ranging from 331 
inhabitants/km2 (Tetovo) to 13 inhabitants/km2 (Mavrovo and Rostuše). The Polog region is 
characterized by the fact that seven out of nine municipalities are rural.The municipality of 
Mavrovo and Rostuše is the largest municipality by area, while the municipality of Tetovo is 
the largest by population, and is the most densely populated in the Polog region. 
Additionally, almost half of the population in the region is settled in the large municipalities 
of Tetovo and Gostivar. 

According to the 2021 Census, the Municipality of Gostivar has a total resident population of 
59,770, comprising 29,321 males and 30,449 females. The age distribution is as follows: 10,134 
individuals are aged 0-14 years, 40,919 are between 15-64 years, and 8,717 are 65 years and 
older. 11 

Ethnically, the population includes 33,076 Albanians (55.34%), 12,807 Macedonians (21.43%), 
7,597 Turks (12.71%), 2,273 Roma (3.8%), and smaller numbers of Serbs, Bosniaks, Vlachs, and 
others. In terms of mother tongue, 33,204 residents speak Albanian (55.6%), 14,313 speak 
Macedonian (24.0%), 7,576 speak Turkish (12.7%), 1,087 speak Romani (1.8%), with the 
remainder speaking other languages.  

Regarding religious affiliation, 43,459 individuals identify as Muslim, 8,823 as Orthodox, 4,032 
as other Christian, and a small number adhere to other religions or are non-religious.  

The municipality encompasses both urban and rural populations, with 32,814 residents living 
in urban areas and 26,956 in rural areas. 

The demographic data from the BEALERT regions highlights significant disparities in risk 
exposure, particularly among vulnerable groups living in rural and remote areas. In Krapina-

                                                   
11 State Statistical Office of the Republic of North Macedonia. (2022). Census of Population, 
Households and Dwellings in the Republic of North Macedonia, 2021 – Book XIII: Population by 
activity status, age, and sex, by settlement. Skopje: SSO. Available at: 
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf  

https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
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Zagorje County, with 83,995 rural inhabitants, and Dibër, where 70% of the population lives 
in rural areas, the elderly and individuals with disabilities are at heightened risk, with 25,076 
elderly individuals and 24,179 people with disabilities in Krapina-Zagorje, and 51,000 
inhabitants in Dibër. In Serbia, where 41% of the population lives in rural areas, the elderly, 
who make up 20% of the population, face difficulties in accessing healthcare and social 
services. Furthermore, the 8-10% of Serbia’s population living with disabilities also face 
substantial barriers, especially in rural regions. In Ajdovščina, rural areas comprise 13,000 of 
the 20,000 total inhabitants, highlighting the challenges posed by limited services for 
vulnerable groups. The demographic data from the Polog Region highlights significant 
vulnerabilities, especially among rural and remote populations. With a population of around 
304,125, 14.77% are aged 60 and over, while 22.47% are under 19 years old. Although specific 
data for individuals with disabilities in Polog is not readily available, 5.1% of North Macedonia’s 
population lives with disabilities, totaling 94,412 people. These groups, along with rural 
residents, face challenges in accessing healthcare and services, emphasizing the need for 
disaster preparedness strategies that address the needs of the elderly, children, disabled, and 
rural populations in the region. 

 
Economic factors 
 

The economic factors influencing the resilience of communities in the BEALERT regions are 
explored, particularly focusing on livelihoods and insurance coverage. Understanding the 
economic dependencies of these regions is crucial for assessing how vulnerable local 
economies are to disruptions caused by climate change. Additionally, we examine the 
availability and penetration of insurance coverage, which plays a key role in helping 
businesses and property owners manage the financial impacts of disasters. By assessing 
these economic factors, we gain a clearer understanding of the potential risks and the 
capacity for recovery in the face of climate-related challenges. 

Marche Region - Cagli 

The economy of Cagli is primarily driven by agriculture and small-scale industry, both of 
which face significant vulnerabilities due to the region's topography and environmental 
conditions. The local agricultural sector is characterized by small, often fragmented plots of 
land, making it particularly susceptible to the impacts of climate extremes such as droughts, 
floods, and unpredictable weather patterns. These climate-related challenges, compounded 
by ongoing depopulation, threaten the sustainability of local farming practices, as fewer 
younger people remain in the area to continue agricultural activities. The municipality's 
mountainous terrain further complicates the situation by limiting opportunities for industrial 
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and service sector development, which could otherwise offer alternative economic growth 
avenues. 

Additionally, many businesses in Cagli are located in areas that are particularly vulnerable to 
natural hazards, such as landslides and floods. This geographical vulnerability significantly 
impacts the area's resilience, especially during emergencies. Natural disasters can disrupt 
vital supply chains, halt production, and damage critical infrastructure, which would delay 
recovery efforts and exacerbate the economic strain on local communities. Transport and 
infrastructure disruptions, common in areas prone to landslides and floods, further hinder 
the movement of goods and people, making it even more challenging for businesses to 
recover in the aftermath of disasters. 

As a result, the municipality faces a precarious balance between maintaining its traditional 
agricultural practices and adapting to modern economic demands in a challenging 
environmental context. Strengthening resilience through improved infrastructure, disaster 
preparedness, and diversifying economic activities is crucial to ensuring the long-term 
sustainability and prosperity of Cagli. 

In the Municipality of Cagli, there is limited insurance coverage for flood and earthquake-
related damages, leaving many residents and small businesses vulnerable to the financial 
impacts of natural disasters. The lack of adequate insurance options exposes individuals and 
local businesses to significant risks, especially in a region prone to flooding, landslides, and 
seismic activity. Many residents, particularly those in rural areas, do not have comprehensive 
insurance policies, increasing their vulnerability during emergencies. Small businesses, 
which are crucial to the local economy, also face challenges in securing appropriate 
coverage, making it difficult for them to recover from damage caused by disasters. 

Additionally, there is a lack of awareness among residents, especially small farmers and those 
living in rural areas, about the insurance instruments available to protect them against 
climate-related risks. Many do not fully understand the insurance products designed to 
mitigate the financial effects of events such as floods, earthquakes, or other climate-related 
incidents. This knowledge gap contributes to underinsurance and leaves communities 
exposed to the full brunt of environmental disasters without the safety net that insurance 
could provide. 

Molise  

The soil of Molise is not very fertile, therefore agriculture does not represent a particularly 
important item in the economic framework of the region. Cereals and vegetables are grown 
and, on the hills, olive groves and vineyards are widespread. Much more important are fishing 
and sheep farming, although the latter is in decline compared to the past. The lack of raw 
materials has greatly hindered the industry which, even today, is underdeveloped. The most 
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important industries are concentrated in the Termoli area, although the fulcrum of the 
secondary sector is traditional craftsmanship; developed by small and medium-sized 
companies, it is often family-run such as, for example, oil mills and pasta factories. Tourism, 
both seaside and mountainous, is growing thanks to the numerous natural and 
archaeological beauties. 

The insurance policies available in our country can cover many different things, depending 
on what the owner wants to insure and how much money is ready to spend on the insurance. 
There are some measures on the national level in agricultural areas that cover the damage 
caused by environmental causes like floods, drought, hail, etc. 

Krapinsko-Zagorska County 

Agricultural activity in Krapinsko-Zagorska County is limited by hilly terrain, fragmented and 
scattered plots, and unfavorable natural conditions. The average farm size is 2.24 hectares, 
with the majority of farms (80%) operating on less than 3 hectares. Arable land (52.9%) and 
meadows (30.79%) dominate, while orchards and vineyards are key subsectors. 

The hilly terrain and uneven water distribution make the sector vulnerable to extreme 
weather events like heavy rainfall, droughts, and soil erosion. Small, fragmented plots further 
hinder adaptive strategies, as they limit scalability and the adoption of climate-resilient 
practices. Aging farm populations and reliance on traditional methods slow the transition to 
modern, sustainable approaches. 

Insurance for properties and businesses in Krapinsko-Zagorska County is available and 
essential for mitigating risks associated with climate change and natural disasters. Given the 
increasing frequency of extreme weather events such as floods, landslides, and droughts, 
insurance provides protection against damages caused by these events. In rural areas with 
small-scale farms and businesses, insurance is already present. 

The high cost of insurance premiums, particularly for small-scale farms and businesses, is a 
significant barrier to adoption. Many people in rural areas also lack awareness about the 
importance and benefits of insurance, which further limits its uptake. Additionally, existing 
insurance products may not be well-tailored to the specific risks faced by these communities, 
such as floods, landslides, and droughts, leading to low penetration rates. 
 
Cetinje 

Cetinje has rich cultural and historical significance, as it was the former royal capital of 
Montenegro. It is known for its historical buildings, museums, and proximity to natural 
beauty, which attract both domestic and international visitors. This makes tourism a primary 
driver of economic activity in the region, providing jobs and stimulating local businesses 
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such as hotels, restaurants, tour guides, and souvenir shops. On the other hand, agriculture 
in Cetinje is still developing. While agriculture has traditionally been a part of the region’s 
economy, it may not be as advanced as tourism at this moment.  

As for the insurance industry, Cetinje currently offers two types of insurance: one for 
individuals (likely health, life, or personal accident insurance) and another for real estate 
(possibly property or home insurance). This indicates that, while Cetinje is still developing in 
certain sectors like agriculture, it is also moving toward offering financial services that cater 
to individuals and property owners.  

Dibër 

Dibër has a strong agricultural base that forms the backbone of its economy. Agriculture in 
this area is crucial not only for providing livelihoods but also for sustaining the local culture 
and way of life. This agricultural activity is vital to the local economy and social structure, 
supporting both small-scale family farms and larger agribusinesses. In addition to traditional 
agriculture, agri-tourism is an increasingly important sector for Dibër. Agri-tourism allows 
visitors to experience rural life, agricultural activities, and local traditions. It has become an 
important complement to the agricultural sector by offering tourists the chance to stay on 
working farms, enjoy organic produce, and take part in activities like picking fruits, making 
traditional foods, or learning about farming techniques. This sector helps diversify the local 
economy, creates jobs, and promotes sustainable farming practices. 

In Albania, insurance policies cover a wide range of needs, allowing owners to tailor coverage 
based on what they wish to protect and their budget. This flexibility is crucial for businesses, 
farmers, and homeowners, as it allows them to safeguard against potential losses that might 
arise in their specific circumstances. There are measures in place to support the agricultural 
sector in the event of environmental damage. These measures are designed to mitigate the 
financial impact of climate-related disasters such as floods, droughts, and hailstorms, which 
are becoming more frequent due to climate change. However, these insurance programs 
are often tied to Albania's Gross Domestic Product (GDP), with a fixed percentage of the GDP 
allocated to fund agricultural insurance. This means that the amount of financial support 
available for agricultural insurance may vary depending on the country's economic 
performance, which can sometimes limit the resources available to farmers. 

Serbia 

Agriculture contributes around 6% of GDP and employs approximately 20% of the workforce. 
Key agricultural exports include grains (wheat, corn), fruits (raspberries, plums), vegetables, 
and livestock products. Tourism contributes approximately 2.5% of GDP, with growth 
potential in eco-tourism and cultural tourism. Popular destinations include Belgrade, Nis, 
Novi Sad, spa towns (e.g., Vrnjačka Banja and Sokobanja), and national parks (e.g., Tara, 
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Kopaonik). Energy Sector is closely linked to climate risks. Hydropower provides about 30% 
of Serbia's electricity, making it vulnerable to droughts that reduce water flow in rivers like 
the Danube. Dependence on coal-fired plants exposes Serbia to global decarbonization 
pressures, while extreme heat can reduce plant efficiency. Forests cover about 30% of Serbia 
and are a vital resource for the timber industry and biodiversity. While not as directly tied to 
climate risks, extreme weather events can disrupt supply chains, infrastructure, and 
production in industries like food processing, which heavily relies on agriculture. 

Insurance for properties and businesses in Serbia is available but remains underdeveloped 
compared to Western European standards. The sector has been growing, but challenges 
persist in terms of penetration rates, public awareness, and accessibility. The insurance 
market in Serbia is relatively small, contributing about 2% of GDP. 

Non-life insurance (e.g., property, car, health) dominates the market, making up about 75-
80% of total premiums. Property insurance is available for residential, commercial, and 
industrial properties but is not widely adopted. Insurance penetration in Serbia is low, with 
property insurance coverage estimated at less than 10% of households. Many small and 
medium-sized businesses (SMEs) do not have adequate coverage for risks such as natural 
disasters, theft, or business interruption. 

Basic Policies are coverage for fire, flooding, theft, and other standard risks, and also 
comprehensive policies such as additional protection, including earthquake insurance and 
business interruption insurance. For example the 2014 floods caused damages exceeding 
€1.5 billion, highlighting the low insurance coverage among affected individuals and 
businesses. Earthquake risks in parts of Serbia remain underinsured, with many properties 
lacking adequate coverage. Such events have started to raise awareness about the need for 
disaster insurance, but significant gaps remain. 

Ajdovščina  

The main economic sector is industry, however, tourism and agriculture are also very 
important in the area and the diminution of these two sectors would make a very important 
impact on the local economical and social development.  

The insurance policies available in our country can cover many different things, depending 
on what the owner wants to insure and how much money is ready to spend on the insurance. 
There are some measures on the national level in agricultural areas that cover the damage 
caused by environmental causes like floods, drought, hail, etc., however, they are directly 
linked to GDP (a fixed percentage of the amount over the actual GDP).    
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Polog Region and Municipality of Gostivar 

Wholesale and retail trade and repair of motor vehicles and motorcycles is the most 
represented sector of activity in the Polog planning region, with a total of 1,611 registered 
business entities and a 22 percent share in the total economy. The second sector is the 
processing industry with a total of 905 registered business entities and a 12.4 percent 
economic share and construction as a sector with 651 business entities and 8.9 percent share. 
With this data, the most significant economic sectors are selected, such as production of 
construction materials, processing and production of final wood products, food industry, 
processing of plastics, processing of aluminum and production of textile products.  

The Polog planning region is a tourist pearl that abounds in natural beauties, historical and 
cultural monuments. Tourism as an economic sector is not sufficiently developed in the 
Polog planning region, but there is a large number of untapped potentials that represent an 
opportunity for investments, and with their use, to make the region one of the largest tourist 
destinations both in the country and in Europe. The already existing ski centers “Mavrovo” 
and “Popova Shapka” offer an opportunity to upgrade the development of ski tourism and 
the opportunity to promote and visit the other natural beauties that this region possesses. 

Climate change is likely to significantly impact key economic sectors in the Polog Region. 
Agriculture-dependent industries, such as food processing and timber production, are 
vulnerable to changes in temperature, rainfall, and extreme weather events, which can 
disrupt crop yields and timber availability. The construction sector may face challenges due 
to the increased demand for resilient infrastructure and the effects of extreme weather, such 
as floods or heatwaves, on building materials and timelines. Additionally, the processing 
industries, including plastics, aluminum, and textiles, could be indirectly affected by 
disruptions in supply chains and shifting regulations toward sustainability. The region's ski 
centers, such as "Mavrovo" and "Popova Shapka," are vulnerable to warmer temperatures, 
which can shorten the ski season and reduce snow coverage. If temperatures rise, snow 
reliability could decline, leading to fewer visitors during the winter months. Overall, these 
sectors will need to adapt by investing in climate-resilient practices and infrastructure to 
mitigate the risks posed by climate change. 

Regarding insurance, while policies are available for property and business, their penetration 
remains low, particularly in rural and agricultural areas. Many small-scale farmers and 
businesses are either unaware of or unable to afford insurance, leaving them exposed to 
climate-related risks. Though the government offers some agricultural risk compensation, it 
is often insufficient. Expanding access to affordable insurance and increasing awareness in 
vulnerable sectors could help mitigate these risks, ensuring greater economic resilience in 
the face of climate change. 
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The Municipality of Gostivar, situated within the economically dynamic Polog Planning 
Region, is influenced by both its sectoral structure and growing exposure to climate-related 
risks. Like the broader region, Gostivar has a strong presence of wholesale and retail trade, 
vehicle repair, processing industries, and construction. These sectors form the backbone of 
the local economy, with the production of construction materials, wood and textile products, 
and the food industry among the most significant contributors to employment and income. 

The Municipality of Gostivar features a diverse economic structure, with agriculture being 
the most prevalent sector. Among industrial activities, key branches include wood 
processing (furniture, carpentry, packaging), textiles (garment production), food processing, 
construction, and micro-scale metal and electrical industries. Employment is spread across 
local government institutions, ministries' regional offices, public enterprises, and private 
companies operating in the area. Socio-economic indicators reveal structural challenges: the 
municipality has 10,181 employed individuals, 9,450 unemployed, and 38,309 economically 
inactive residents. In the broader Polog Region, the employment rate is 32.3%, 
unemployment rate 26.4%, and the labor force participation rate is approximately 43.9%.12 

However, several economic factors contribute to the municipality's vulnerability to disaster 
risks. High levels of unemployment, particularly among youth and rural populations, 
constrain household resilience and community-wide disaster preparedness. Additionally, a 
considerable portion of economic activity is informal, limiting the reach of regulatory 
protections and post-disaster recovery mechanisms such as insurance or state aid. The 
informal nature of many businesses means they are rarely insured, and lack contingency 
planning for natural hazards. 

The agricultural sector, although not the most dominant in terms of business entities, 
remains crucial for rural livelihoods in Gostivar. It is increasingly affected by climate 
variability—floods, droughts, hail, and erosion threaten productivity and income. This in turn 
weakens linked industries such as food processing and timber production. The limited use 
of modern irrigation, coupled with a lack of crop insurance or financial reserves, exacerbates 
the impact of even moderate weather anomalies. 

Migration and remittances also play a complex role. While remittances contribute to 
household incomes and local consumption, economic migration has led to aging 
populations in many rural settlements of Gostivar, reducing the labor force available for risk 

                                                   
12 State Statistical Office of the Republic of North Macedonia. (2022). Census of Population, 
Households and Dwellings in the Republic of North Macedonia, 2021 – Book XIII: Population by 
activity status, age, and sex, by settlement. Skopje: SSO. Available at: 
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf  

https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
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mitigation activities such as forest and land management. In some cases, abandoned or 
poorly maintained properties increase fire and landslide risks. 

Tourism, as with the Polog Region overall, holds untapped potential in Gostivar but is not yet 
a major contributor to economic resilience. Proximity to natural and cultural attractions 
offers possibilities for sustainable tourism development. However, existing infrastructure and 
services remain insufficient, and the sector itself is highly sensitive to climate change—
especially winter tourism assets like the nearby Mavrovo ski center, which is vulnerable to 
rising temperatures and unreliable snowfall. 

From an institutional perspective, the local government of Gostivar faces budgetary and 
capacity constraints. Limited public investment in early warning systems, resilient 
infrastructure, and community-based disaster preparedness continues to hinder effective 
risk reduction. Insurance coverage—especially for agriculture and small businesses—is 
minimal, and awareness of available mechanisms remains low. 

To strengthen disaster resilience, the economic sectors in Gostivar must adapt to emerging 
risks. This includes increasing investment in resilient infrastructure, promoting sustainable 
agricultural practices, improving access to insurance, and expanding climate-conscious 
tourism initiatives. Coordinated action at the regional level, leveraging the commonalities 
across the Polog Region, could enhance the economic sustainability and safety of 
communities in the face of evolving disaster risks. 

The economic resilience of communities in the BEALERT regions is intricately linked to their 
exposure to climate-related risks, with agriculture and tourism emerging as the most 
vulnerable sectors. Across many of these areas, agricultural activities form the backbone of 
local economies, and any disruptions caused by extreme weather events, such as droughts, 
floods, or temperature extremes, can have severe economic consequences. In the Polog 
Region/Municipality of Gostivar, climate change poses a significant threat. Rising 
temperatures and unpredictable rainfall patterns are jeopardizing crop yields, making 
farming increasingly unsustainable for many local farmers. Similarly, in regions with small-
scale farming, like parts of Krapinsko-Zagorska County and Dibër, fragmented plots and 
limited access to modern farming practices make it difficult to adapt to these changing 
conditions. This not only threatens crop yields but also impacts the livelihoods of local 
farmers who depend on the land for their income. Additionally, Serbia’s agricultural sector, 
which contributes significantly to its economy, is highly susceptible to disruptions from 
extreme weather events like heavy rainfall, droughts, and soil erosion. 

Tourism, a vital sector in areas like Cetinje also faces significant risks due to climate change. 
In regions where tourism relies heavily on natural resources—such as lakes, beaches, or 
mountainous landscapes—the degradation of these environments due to extreme weather 
events, pollution, or ecosystem changes can drastically reduce visitor numbers. The resulting 
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downturn in local businesses, from hotels to tour guides, leads to direct and indirect 
economic losses, leaving communities with fewer financial resources to recover and adapt. 
Moreover, the dependence on tourism in these areas makes them highly vulnerable to both 
short-term disruptions from individual climate events and long-term shifts in climate 
patterns, which can affect the region’s overall attractiveness. 

Industrial sectors in regions like Molise and Ajdovščina are similarly susceptible to the 
impacts of climate change, particularly through disruptions to supply chains or 
infrastructure damage caused by storms, landslides, or other extreme weather events. Many 
of these areas are home to small and medium-sized enterprises that, while crucial to the 
local economy, are often ill-equipped to handle the financial fallout from such disruptions. 
Without adequate insurance coverage, businesses and property owners face the risk of 
significant losses, and the inability to quickly recover can prolong the economic downturn in 
affected areas. 

Despite the importance of insurance in mitigating financial losses during disasters, many of 
these regions suffer from low insurance penetration rates. High premiums and limited 
awareness of available policies further hinder the adoption of insurance, especially in rural 
and agricultural communities. This leaves large segments of the population exposed to risks 
such as property damage, crop failure, and business interruptions due to climate events. The 
lack of tailored insurance products, particularly for agriculture and small businesses, 
exacerbates the vulnerability of these communities, making it harder for them to rebuild 
after a disaster. 
 

 

Existing Risk Management Tools 
 

This chapter explores the existing risk management tools in the partner countries/regions 
focusing on two key aspects: Early Warning Systems and Emergency Response Plans. It 
examines the types of early warning systems in place, their coverage, and their effectiveness 
in detecting and mitigating climate-related risks and natural disasters. Additionally, the local 
and regional disaster response protocols and the coordination of emergency drills are 
explored, assessing how well these plans prepare communities for potential crises. The goal 
is to evaluate the adequacy of these systems and plans in safeguarding lives, properties, and 
the economy against climate change impacts and other environmental hazards. 

Marche Region - Cagli 
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While regional early warning systems such as Rete MIR and SIRMIP are active in the 
Municipality of Cagli, there remains a significant challenge in local capacity to manage and 
respond swiftly to alerts, particularly in dispersed or mountainous areas. The municipality's 
challenging geography, with steep slopes and isolated settlements, makes it difficult to 
efficiently disseminate warnings and coordinate responses in a timely manner. Although 
emergency plans are in place, their effectiveness is hindered by the limited resources 
available and the degradation of infrastructure, which impairs the ability to respond 
effectively during crises. 

The Municipality of Cagli has made efforts to update its Municipal Emergency Plan to better 
reflect current structural, demographic, and territorial changes. This includes re-evaluating 
designated emergency areas, some of which have been found to be unsuitable due to their 
steep terrain, urban encroachment, or flood risk, as identified in the Municipal Risk Plan (PAI). 
These findings highlight the need for continuous updates to ensure that emergency zones 
remain accessible and relevant to current realities. 

Despite the existence of these plans, the municipality faces significant logistical challenges 
due to difficult terrain and the widespread dispersion of settlements, particularly in the more 
rural and mountainous areas. These factors complicate emergency response operations, 
delaying aid delivery, and increasing the risk of inadequate support for isolated communities 
during emergencies. Therefore, there is a critical need for ongoing reassessment and 
improvement of infrastructure, as well as the development of more localized emergency 
response strategies that can address the unique challenges posed by the region’s 
geography. This would ensure a more timely and effective response in the face of natural 
disasters or emergencies. 

Molise  

The Civil Protection Service of the Molise Region operates a multi-risk regional 
monitoring system to enhance preparedness and response to various hazards in the region. 
According to a Law, each municipality is required to have a comprehensive protection, 
rescue, and assistance plan tailored to address the specific risks that could threaten its 
communities. These plans are designed to mitigate the impacts of natural disasters by 
establishing clear protocols and assigning roles and responsibilities to local authorities, 
emergency services, and the community. The system also includes monitoring and early 
warning mechanisms to ensure timely alerts and interventions during potential disasters. 

The Municipality of GAL Molise  has developed specific Emergency Response Plans to 
address a range of potential hazards. These plans cover a variety of risks, including wildfires, 
earthquakes, floods, landslides, avalanches, windstorms, and minor risks. Each plan 
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outlines the necessary actions to protect lives, minimize damage, and ensure rapid recovery 
in the event of a disaster. 

Krapinsko-Zagorska County 

Sirens in Krapinsko-Zagorska County are activated by fire brigades, while the SRUUK (Early 
Warning and Crisis Management System) is used by Civil Protection to send SMS messages 
to every mobile device in areas affected by the threat. Additionally, information about 
potential dangers is broadcast via radio and television, ensuring broader access to warnings 
and timely responses from the population. 

Krapinsko-Zagorska County has a Civil Protection Action Plan that outlines local and regional 
disaster response protocols. The plan covers all aspects of crisis management, including 
coordination with relevant services, procedures for rapid response in the event of natural 
disasters, and strategies for evacuation and the care of affected populations. Regular drills 
and simulations are conducted as part of the plan, allowing all involved parties to prepare for 
different scenarios and improve their effectiveness in crisis situations. 

Cetinje 

In Cetinje, there is currently no fully developed early warning system that is used 
consistently across all institutions. While the government and local authorities have 
established various emergency protocols, the lack of an integrated early warning system 
limits the efficiency of disaster response and the timely communication of risks to the public. 
However, local municipalities, including Cetinje, are legally required to have a protection, 
rescue, and assistance plan tailored to address specific hazards that could threaten the 
area. These plans are designed to ensure coordinated and effective responses to 
emergencies, though their implementation can sometimes be hampered by limited 
infrastructure or resources. 

Cetinje's emergency response plans focus primarily on the risks of wildfires, earthquakes, 
and floods, which are the most pressing natural hazards for the region. Wildfires are 
particularly concerning during the dry summer months, as the surrounding mountainous 
areas are highly susceptible to fire. The municipality has set procedures in place to respond 
to the threat of earthquakes, considering Montenegro's location within a seismically active 
zone. Additionally, flooding is a recurring risk due to Cetinje's geographical position, with 
heavy rainfall during the winter months causing potential damage to infrastructure and 
residential areas. While these plans are crucial, the absence of a comprehensive, integrated 
early warning system means that the effectiveness of these plans can vary depending on the 
speed and accuracy of hazard detection, potentially leaving the population at risk if early 
alerts are not adequately communicated or acted upon. 
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Dibër 

In the Municipality of Dibër, there is a strong focus on disaster preparedness and emergency 
response, supported by a holistic video monitoring system designed for the early detection 
of forest fires. This system is particularly important in Dibër, given its forested areas and the 
high risk of wildfires during the dry summer months. The monitoring system consists of 
three cameras strategically placed to constantly monitor areas designated as high and very 
high fire risk zones. These cameras provide real-time data, helping authorities detect 
potential wildfires early and enabling swift response efforts to mitigate damage. While this 
system is an important tool for wildfire prevention, its integration with other emergency 
response plans is essential for maximizing its effectiveness. 

By law, local municipalities like Dibër are required to have protection, rescue, and 
assistance plans tailored to address the specific hazards that may threaten their 
communities. Dibër’s Emergency Response Plans include protocols for several key risks: 
wildfires, earthquakes, floods, dangerous substances, and landslides. These plans outline 
the necessary steps to protect lives and property, ensure a coordinated response from 
emergency services, and assist in the recovery process. Dibër’s mountainous and riverine 
landscape makes it particularly vulnerable to landslides and floods, while earthquakes are 
a concern due to the region's proximity to seismic fault lines. The municipality’s wildfire 
plans are reinforced by the video monitoring system, and there are established procedures 
for handling incidents involving dangerous substances, ensuring that both natural and 
man-made hazards are covered in the region’s disaster management strategy. Regular drills 
and training ensure that local authorities, emergency responders, and citizens are well-
prepared to act when disaster strikes. 

Serbia 

Serbia has established various early warning systems (EWS) to monitor and mitigate the 
impact of natural disasters, such as floods, droughts, earthquakes, and extreme weather 
events. These systems aim to provide timely alerts to communities and authorities, enabling 
better preparedness and response. The several types of the warning systems work in Serbia: 

Flood Warning Systems that are operated by the Republic Hydrometeorological Service of 
Serbia (RHMSS). It also monitors water levels and flow rates in rivers such as the Danube, 
Sava, Morava, and Tisa. Real-time data is collected through a network of hydrological stations 
using meteorological and hydrological data to predict potential flooding. Alerts are issued 
several hours to days in advance, depending on the river basin. 

Meteorological Warning Systems that includes Weather Alerts. The RHMSS provides 
warnings for extreme weather conditions, including storms, heatwaves, heavy rainfall, and 
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snow. Alerts are issued using a color-coded warning system and disseminated via television, 
radio, mobile apps, and social media. 

Seismic Monitoring and Earthquake Warning that is conducted by the Seismological Survey 
of Serbia, which monitors seismic activity across the country. While there is no immediate 
earthquake warning system (due to the unpredictability of earthquakes), real-time data and 
post-event analysis are available. 

Drought Monitoring and Early Warnings, monitored by RHMSS and other agricultural 
institutions, which indicators include precipitation deficits, soil moisture levels, and 
temperature trends. Warnings are aimed primarily at farmers and agricultural stakeholders. 

Landslide Monitoring exists with limited coverage for landslide-prone areas. Landslide 
warnings are primarily reactive, issued after heavy rainfall or seismic events. Flood and 
meteorological warning systems cover the entire country, with a focus on major river basins 
and urban centers. Seismic monitoring stations are distributed nationwide but are primarily 
for data collection rather than public warnings. Localized flood warning systems are 
operational in some high-risk areas, such as flood-prone regions near the Danube and Sava 
Rivers. However, many rural and remote areas lack adequate coverage or timely warnings." 

Serbia has established frameworks for disaster management and emergency response at 
both the national and regional levels. The country’s emergency response plans are managed 
by multiple agencies and coordinated under the Law on Disaster Risk Reduction and 
Emergency Management, ensuring a structured approach to managing various hazards like 
floods, wildfires, earthquakes, and other emergencies. In the national framework the Sector 
for Emergency Management (SEM) under the Ministry of Internal Affairs (MUP) is the primary 
agency for disaster management. It oversees disaster risk reduction, preparedness, response, 
and recovery. Serbia has a centralized National Emergency Operations Center, which 
coordinates actions during disasters and emergencies and operates 24/7 and integrates 
communication among national, regional, and local stakeholders. The National Strategy for 
Disaster Risk Reduction and Protection (2019–2030) provides a long-term vision for reducing 
disaster risks. The Civil Protection Law outlines the responsibilities of municipalities and 
regional authorities in emergency situations. 

At the local and regional level there are two ways to response to disasters. Every municipality 
in Serbia is required to establish a local crisis management team. Their responsibilities 
include risk assessment and planning, organizing drills and training for local responders as 
well as evacuation planning for residents. Municipalities with high flood or landslide risks 
often have specific protocols tailored to these hazards. Also, local authorities frequently 
coordinate with volunteer fire brigades, Red Cross Serbia, and local NGOs to enhance 
response capacity. On the other hand, Serbia is divided into 24 regional emergency 
management districts, each with its own command structure. These units respond to larger-
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scale disasters affecting multiple municipalities. Regional protocols encourage cooperation 
between neighboring municipalities for resource sharing (e.g., firefighting equipment, 
shelters). 

Ajdovščina 

In the Municipality of Ajdovščina, Slovenia, a holistic video monitoring system is in place for 
the early detection of forest fires, which are a significant risk due to the region’s forested 
areas and dry summers. The system consists of three cameras that continuously monitor the 
areas identified as high and very high fire risk zones. These cameras help detect wildfires 
early, enabling a rapid response from local authorities to prevent the spread of fires and 
minimize damage to both the environment and property. This technology plays a key role in 
enhancing the municipality’s overall risk management strategy for wildfire prevention. 

By law, municipalities in Slovenia, including Ajdovščina, are required to have a protection, 
rescue, and assistance plan based on the specific hazards that may threaten their 
communities. The Emergency Response Plans for the Municipality of Ajdovščina cover 
several critical risks, including wildfires, earthquakes, floods, dangerous substances, and 
landslides. These plans outline procedures to protect lives, minimize damage, and ensure 
coordinated responses during an emergency. For example, the wildfire plans are reinforced 
by the video monitoring system, while the municipality’s earthquake and flood response 
strategies are designed to address the region’s vulnerability to seismic activity and heavy 
rainfall. Additionally, the municipality is prepared to handle incidents involving dangerous 
substances and landslides, which are concerns due to the area's mountainous terrain and 
industrial activities. Regular drills and training are conducted to ensure the readiness of local 
authorities, emergency responders, and citizens, ensuring a well-prepared community in the 
face of natural and man-made disasters. 

Polog Region and Municipality of Gostivar 

Nine local self-government units (LSGUs) in the Polog Region, including Municipality of 
Gostivar, are the key civil protection stakeholders in all stages of the DRM continuum. LSGUs 
have competences in performing activities of public interest and local significance in their 
areas, including activities for crisis management and protection and rescue, primarily related 
to the lives and health of the citizens and the material goods on the territory of the 
municipality, space arrangement, utilities and other services.  

As in the case of floods, but also for other emergencies and disasters, the Polog Region’s 
municipalities establish the municipality headquarter (HQs) for protection and rescue on ad-
hoc basis, according to the Art.34 and 35 of the Law on Protection and Rescue. Upon the 
decision of the Commandant of the HQ of Protection and Rescue (mayor) and once the 
municipality is not able to deal with emergency or disaster, the responsibility of municipality 
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to deal with emergencies and disasters is transferred to local HQ of the Protection and 
Rescue Directorate, as envisaged in the art. 22 of the Law on Protection and Rescue. As result, 
as many other LSGUs, the Municipality of Gostivar and other municipalities in the Polog 
Region, do not provide a budget for dealing with mid-scale disasters and they are using the 
operative capacities and assistance by other LSGUs and PRD and financial support from the 
Government. It also refers to implementation of DRR structural measures for flood and 
landslide protection where there is need for more significant financial assistance. 

In Polog Region the flood management plans are developed for each municipality, including 
Municipality of Gostivar, providing a comprehensive assessment of the municipalities’ flood 
risks and vulnerabilities. It begins with a profile of each municipality, detailing its geographic, 
demographic, and infrastructural characteristics. The document highlights areas with 
significant flood risk, supported by a history of past flood events, which serve as a foundation 
for understanding the current situation. The effectiveness of the early warning systems is 
limited by challenges in providing accurate forecasts in time and reaching the isolated 
groups. There are challenges in obtaining real-time data, making rapid response difficult and 
limiting the system’s ability to effectively manage flood risks during peak seasons. The 
meteorological warning system in North Macedonia provides nationwide coverage, offering 
alerts for extreme weather events such as storms, heatwaves, and cold waves based on real-
time data. While this system is generally effective for short-term predictions, gaps in 
communication, particularly in more remote and rural areas, limit its reach and the 
effectiveness of the warnings.  

The existing risk management tools in the partner countries and regions show a mix of 
strengths and weaknesses in addressing climate-related and natural disaster risks. Early 
Warning Systems (EWS) and Emergency Response Plans are in place, but the effectiveness 
and coverage of these systems vary significantly across the regions. 

In regions like Molise, Dibër, and Ajdovščina, there are strong monitoring systems for specific 
hazards, such as wildfires and floods, supported by video surveillance and data-driven alerts. 
However, the effectiveness of these systems can be limited by challenges in real-time data 
availability and communication in remote areas. For example, Macedonia’s flood and wildfire 
warning systems face difficulties in delivering timely and accurate information, especially in 
rural areas, which can reduce the effectiveness of early interventions. In Cetinje, the absence 
of a fully integrated early warning system poses a significant gap, making it difficult to ensure 
efficient disaster response. 

On the preparedness front, most regions have comprehensive emergency response plans 
tailored to their specific risks, such as wildfires, floods, earthquakes, and landslides. However, 
these plans often suffer from limitations due to inadequate resources, infrastructure, or 
integration between local, regional, and national actors. For instance, while Serbia has a well-
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structured national disaster management framework, there is a notable gap in coverage for 
rural and remote areas, especially for landslides and localized floods. 

The coordination among stakeholders, including local authorities, emergency responders, 
and the community, varies in its effectiveness. In some regions like Serbia and Krapinsko-
Zagorska County, regular drills and training sessions ensure better preparedness. In contrast, 
in areas like Cetinje and Polog Region, where coordination and infrastructure are weaker, 
there is a need for more integrated approaches and enhanced communication to improve 
response times. 

To improve these systems, there is a need for better integration of early warning tools, 
especially in rural areas, more real-time data sharing, and greater inter-agency cooperation. 
Strengthening the communication infrastructure and increasing the resources available for 
disaster preparedness at the local level will help ensure that these systems function more 
effectively in safeguarding lives, property, and the economy from climate-related and natural 
disaster risks. 

 

Geographic Features 
 

This chapter explores the geographic features of each country/region, focusing on its diverse 
topography and land use patterns. Additionally, the chapter examines land use, highlighting 
the trends in urbanization, the extent of agricultural land, and the distribution of forested 
areas, which all play crucial roles in the country’s/region’s development and environmental 
management. 

Marche Region - Cagli  
 

Marche's topography includes coastal plains, rolling hills, and the mountainous inland terrain 
of the Apennines, with elevations exceeding 2,400 meters in the Sibillini Mountains. This 
diversity results in localized vulnerabilities to different natural hazards. 

Cagli is a municipality characterized by its complex and diverse topography, which includes 
rugged mountainous ridges, steep valleys, and isolated hamlets. While this 
geomorphological structure enhances the region's scenic beauty, it also presents significant 
challenges, particularly when it comes to access during emergencies. The terrain's steep 
gradients and isolation complicate emergency response efforts, making it difficult to reach 
certain areas, especially in the event of natural disasters. 
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The municipality's landscape includes both mountainous and lowland regions, each with its 
own set of risks. The mountainous areas are particularly prone to landslides and flooding, 
exacerbated by heavy rainfall or rapid snowmelt. In the lowland areas, flood risks are 
heightened, and the harsh winter weather, including heavy snowfall, often creates additional 
barriers to accessibility, further complicating efforts to manage emergencies. 

Land use in Cagli is diverse, encompassing industrial zones (such as Smirra and Ponte Alto), 
agricultural lands, and extensive forests. However, the spread of human settlements into 
hillside zones has increased the exposure to natural hazards such as landslides and wildfires. 
Urban expansion has not always taken into account the hydrogeological constraints of the 
area, with urbanization sometimes overlapping with regions classified as high-risk areas in 
the regional hydrogeological plan. This overlap increases vulnerability to natural hazards, 
particularly in situations where heavy rainfall or other extreme weather events occur. 

The hilly and mountainous terrain significantly limits the potential for agricultural 
productivity, as the steep slopes make it challenging to cultivate crops effectively. In addition, 
the physical characteristics of the land increase the risk of soil erosion, particularly in areas 
where land use practices have not been carefully managed. As a result, the region faces a 
combination of challenges that affect both its natural environment and its ability to respond 
to and recover from emergencies. Overall, the region's geography and past urbanization 
practices have increased its vulnerability to a range of natural hazards, including flooding, 
landslides, and wildfires, highlighting the need for careful planning and disaster 
preparedness strategies. 

Molise 

The territory of the GAL Molise  can be divided into two main macro areas: the inland, 
predominantly mountainous region, and the hilly area that slopes down toward the coast. 
The inland region is home to the Matese Mountains, including Monte Miletto (2,050 meters 
above sea level), and the Frentani Mountains. The hilly area, characterized by clayey soil, is 
prone to landslides and is marked by deep gullies. The watercourses in the region are 
generally short and fast-flowing, especially in the spring. Key rivers include the Biferno, 
Trigno, and Fortore, while the two most significant lakes are Lake Occhito and Lake 
Guardialfiera. The coastline is primarily low and sandy. 

GAL Molise  territory is rich in protected natural areas, with 11 such zones, two of which are 
officially recognized by the Ministry of the Environment (the LIPU Bosco di Casacalenda Oasis 
and the WWF Oasis of Guardiaregia-Campochiaro). Historically, the area was once covered 
by vast forests, and today, around 30% of its surface remains woodland. These forests are 
primarily found in the mountainous and hilly areas, contributing to the region's growing 
tourism sector, with well-equipped trails, rest areas, protected flora and fauna, and facilities 
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for education and accommodation. Notable forested areas include the Bosco del Barone in 
Montagano, spanning 127 hectares, which serves as a Regional State Forest and a protected 
natural area. The Mazzocca Wood near Riccia, covering 450 hectares, is home to a variety of 
tree species and features areas for outdoor activities and a network of trails leading to nearby 
lakes and forests. The Bosco di Monte Vairano, rich in biodiversity, consists of a mix of 
broadleaf and coniferous trees, and it has recently been enhanced with a naturalistic 
archaeological park that offers accommodation and sports facilities, further promoting its 
role in the region's tourism. 

Krapinsko-Zagorska County  

Krapinsko-Zagorska County has three main types of terrain: alluvial plains, hilly areas, and 
mountain massifs. The alluvial plain of the Krapina River covers large areas. The hilly regions 
include slopes on the southern sides, such as the foothills of Macelj, Strahinjčica, Ivančica, and 
Cesargradske Gore. The mountain massifs, including Macelj, Ivančica, Strahinjčica, and 
Medvednica, form a significant part of the county, with higher elevations and sources of 
drinking water. 

Krapinsko-Zagorska County has a diverse landscape with a mix of agricultural land, 
urbanized areas, and forests. Approximately 35% of the county's area is still covered by forests, 
despite past deforestation. The most forested regions are the mountain areas of Macelj, 
Strahinjčica, and Ivančica, as well as the northern slopes of Medvednica. Almost all of the hills 
in the county are forested. 

The county's agricultural land is mainly used for crop production, with fertile soil in the valleys 
supporting the cultivation of corn, wheat, and, to a lesser extent, potatoes. Higher elevations 
are ideal for vineyards and orchards, particularly for growing apples and plums. 

The local centers and largest settlements in Krapinsko-Zagorska County are located in the 
valleys along the rivers, where the main transportation routes also pass. These areas are more 
urbanized, with significant infrastructure, and serve as the focal points for economic, social, 
and cultural activities in the region. 

Cetinje 

The territory of the Old Royal Capital Cetinje spans 910 km², accounting for 6.6% of 
Montenegro's total area, with the city itself covering just 6 km². It ranks among the largest 
local self-government units in Montenegro. The borders of Cetinje include two significant 
national parks, Lovćen and Skadarsko jezero. The region is divided into two distinct areas: the 
shores of Lake Skadar and the surrounding Riječka nahija, and the karst, hilly, and 
mountainous terrain of Katunska nahija. 
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The Lovćen mountain massif is a stunning natural formation, home to various karst 
landscapes, including craters, sinkholes, pits, and two notable fields—Cetinjsko and 
Njeguško. The climate in the area is moderately continental and mountainous, with 
Mediterranean influences, resulting in significant annual precipitation, ranging from 2,500 to 
3,600 liters per square meter. Lake Skadar, the largest lake in the Balkans, is a crypto-
depression that varies in size depending on water levels, spanning from 370 km² in the 
summer to 540 km² in the winter, with an average area of 475 km². The lake’s average depth 
is 5 meters, and its maximum depth reaches 60 meters. The Morača River, along with its 
tributaries, supplies more than 62% of the lake’s water, while other smaller rivers contribute 
as well. Approximately 20% of the lake’s water is lost to evaporation, particularly in the 
summer, while the remaining water flows into the Bojana River. The lake is also home to 
sublacustrian sources, known as "eyes," with the deepest, Raduško oko, reaching depths of 
about 60 meters. 

Dibër 

Topographically, the county is dominated by mountainous and high terrain, with a great 
variety of natural features including valleys, canyons, gorges, rivers, glacial lakes and dense 
forests. Various mountains ranging between 1,500 and 2,700 metres (4,921 and 8,858 ft) 
meters above sea level run the length of the county from north to south, including the Korab 
mountains in the east with Mali i Gramës and Korab at an altitude of 2,764 metres (9,068 ft) 
being the highest mountain in the county and as well as in Albania. The Dejë mountain 2,245 
metres (7,365 ft) rises in the center, while in the east the county is dominatet by the Lura 
mountains. The Skanderbeg mountains on the west separates the Central Mountain Range 
with the Western Lowlands. The county, marked by a significant biological diversity, is water-
rich with a dense river network, a rich aquifer system, and significant karst underground 
watercourses. It is home to the source of the river Mat which rises in Martanesh. Besides the 
Mat, the Drin river is an important waterway in the region. 

Beautiful Dibër is surrounded by Deshat-Korab and Lure-Selishtë mountain ranges. With 21 
glacial lakes, two national parks and its well-known thermal baths, Dibër has high potential 
to support a vibrant tourism industry. The mountains are covered by forest, menawhile Drin 
Valley is used for agriculture. 

Serbia 

Serbia's geography is diverse, featuring a mix of mountains, plains, and river valleys, though 
it lacks a coastline as it is a landlocked country. The terrain significantly influences the 
country’s climate, natural hazards, and economic activities. 

Mountains dominate the southern, eastern, and western parts of Serbia, covering nearly two-
thirds of the country. The Dinaric Alps stretch across western Serbia, while the Carpathians 
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and Balkan Mountains occupy the eastern regions. The southern part is characterized by the 
Šar Mountains and Kopaonik Range, which are part of the Rhodope Mountain system. The 
most higher peaks are Midžor (2,169 m), located in the Balkan Mountains on the border with 
Bulgaria, it is one of the highest peaks in Serbia; Pančić's Peak (2,017 m) as a part of the 
Kopaonik Mountain range, known for its ski resort and biodiversity; Šar Mountains that 
contain a number of peaks above 2,000 meters and are vital for Serbia’s water resources. 
Forested slopes and rocky peaks dominate the mountainous areas. Many rivers, such as the 
Drina, originate in or flow through mountainous regions. These areas are prone to landslides 
and erosion, especially after heavy rainfall. 

Northern Serbia is characterized by vast lowlands, particularly the Pannonian Plain in the 
province of Vojvodina. This region is part of the larger Central European plains system and 
features fertile soil. Vojvodina Plain is the breadbasket of Serbia, known for its agriculture, 
with flat terrain and rich chernozem (black) soil. Srem and Mačva Plains: Located between 
the Sava and Drina rivers, these areas are also agricultural hubs. The plains are highly fertile 
and are the center of Serbia’s agricultural activities, producing grains, fruits, and vegetables. 
This flat terrain is more prone to flooding, particularly in the river basins. 

Serbia's extensive river network includes major rivers like the Danube, Sava, and Drina, which 
create fertile valleys. The Morava River Valley (Great and South Morava) is a significant 
geographic feature, running through central Serbia. The Morava Valley acts as a natural 
corridor for transportation and trade, connecting northern and southern Europe. River 
valleys are prone to flooding, especially during heavy rains or snowmelt. 

Although Serbia does not have a natural coastline, it has several artificial and natural lakes: 
Đerdap Lake (Iron Gate): A large artificial lake formed by a dam on the Danube, located in 
eastern Serbia; Palić Lake: Located in the northern Vojvodina region, popular for tourism and 
recreation. Wetlands, particularly along the Danube and Tisza rivers, provide critical habitats 
for wildlife and are vital for Serbia's biodiversity." 

Serbia’s urbanization is shaped by historical, social, and economic factors. The country has a 
mix of urban centers, rural settlements, and transitioning areas. About 60% of Serbia’s 
population lives in urban areas. Urbanization is concentrated around major cities such as 
Belgrade (the capital), Novi Sad, and Niš. Belgrade is the largest city and economic hub, 
hosting over 1.6 million people in its metropolitan area. There is significant migration from 
rural to urban areas due to economic opportunities, particularly among younger 
populations. Rural depopulation has led to abandoned villages and aging rural communities. 

Agriculture plays a vital role in Serbia’s economy, with significant portions of land dedicated 
to farming. Over 58% of Serbia’s total land area is agricultural land, primarily in the northern 
Pannonian Plain (Vojvodina region), known for its fertile chernozem soils. Key crops include 
wheat, corn, sunflower, sugar beet, and fruits such as raspberries and plums as well as 
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Irrigation and Mechanization. Most agricultural activities rely on natural rainfall, with limited 
irrigation systems in place. 

Small-scale, family-run farms dominate the sector, although mechanization is gradually 
increasing. 

Serbia’s forests are vital for biodiversity, carbon storage, and natural resource management. 
Forests cover approximately 31% of Serbia’s land area (around 2.2 million hectares). The 
majority of forests are located in the mountainous regions of western, eastern, and southern 
Serbia. Predominantly deciduous forests, with species like oak, beech, and ash. Coniferous 
forests, such as pine, are found in higher-altitude regions. Illegal logging, land conversion for 
agriculture, and urban expansion are major causes of forest loss. Forest fires, exacerbated by 
climate change, threaten ecosystems in dry summers. 

Serbia has implemented reforestation programs and designated protected areas, such as 
national parks (Tara, Kopaonik, and Đerdap), to preserve forest biodiversity. 

Forests are an important resource for eco-tourism, especially in mountainous regions. 
Forests support timber production, non-timber forest products (e.g., mushrooms, herbs), and 
renewable energy (e.g., biomass). 

Ajdovščina 

The region is characterized by rugged terrain, with a flat central valley surrounded by diverse 
topographical features. To the northeast, the Nanos, Hrušica, and Trnovo plateaus dominate 
the landscape, with steep slopes and dramatic elevation changes. In the southern part of the 
area, the Vipava Hills rise, lower than the Trnovo plateau but more densely populated. The 
urban area is the most densely populated, largely due to the concentration of industrial 
facilities that provide numerous job opportunities. The fertile, lower rural areas are also fairly 
densely populated, as they offer prime agricultural land. In contrast, the high, steep slopes to 
the northeast of the municipality are predominantly covered in forests. While there are some 
settlements in this region, the population density is the lowest in these more rugged areas. 

Polog Region and Municipality of Gostivar 
 

The Polog planning region is located in the northwestern part of Macedonia, with an area of 
2,416 km2. It covers the Polog Valley, the Mavrovo Plateau, the Bistra mountain range and 
the Radika River valley. It encompasses the Polog Valley, the Shar Mountain massif, the 
Bukovic and Krasta karst terrains, the Suva Gora mountain range, and others. The region has 
great natural and artificial wealth. The Polog planning region is rich in mineral resources that 
have been found throughout its territory. Of great economic importance are the ore deposits 
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for gray marble in Gostivar and the dolomites in Jegunovce and Chajle. Other ores and 
minerals present in the region are: manganese, molybdenum, copper, arsenic, lead, 
chromium and marble. 

The nature in the Polog region is characterized by representative protected areas with high 
natural value, but also areas that are under strong pressure from infrastructure and energy 
projects. The territory of the Polog region includes the Mavrovo National Park, as well as the 
Shar Planina National Park. From a geomorphological perspective, the Polog region is 
characterized by: rocky sections, dominant peaks, gorges, waterfalls, cascades, cirques, 
moraine deposits, periglacial relief, grassy terraces, ravines, karst fields, sinkholes and caves. 

The Polog planning region has 170,310 ha of agricultural land, of which 41,876 ha is arable 
land and 128,433 ha are pastures. Of the total arable land, 30,565 ha are arable land and 
gardens, 10,244 ha are meadows, 1,023 ha are orchards and only 44 ha are vineyards. The 
majority of the agricultural area, or even 75 percent, in the Polog planning region is 
pastureland, the remaining 25 percent is arable land. The region does not allow for intensive 
development of agricultural production, but it is known for products such as Tetovo apples, 
Tetovo beans, cheese and yellow cheese, which open up prospects for nurturing and 
promoting the products, which would increase exports. Out of a total of 18 agricultural 
enterprises, 1,223 hectares are cultivated, while 21,198 individual agricultural producers 
cultivate 26,856 hectares. Accordingly, the average size of the cultivated land by agricultural 
enterprises is about 69 hectares. Individual agricultural producers cultivate an average of 1.27 
hectares, which indicates a small average size, which is below the national average (1.75 
hectares). 

 

The geographic features of various regions, including mountains, rivers, valleys, and forests, 
significantly influence the development and the risks these areas face. These landscapes 
heavily influence land use patterns, agricultural activities, urbanization, and the potential 
risks faced by each region. In Molise, Italy, the mix of mountainous and hilly areas, along with 
short and fast-flowing rivers, makes the region prone to landslides, particularly in clayey soil 
areas. Additionally, flooding risks exist due to river valleys, although protected natural areas 
and forests help mitigate some of these concerns. Krapinsko-Zagorska County in Croatia has 
a combination of alluvial plains, hills, and mountain massifs. The region faces erosion and 
land degradation, particularly in areas where poor agricultural practices and deforestation 
have taken place, increasing vulnerability to flooding and other natural hazards. Cetinje, 
Montenegro, located in karst and mountainous terrain, is at risk of water-related challenges, 
especially from fluctuating water levels in Lake Skadar and its reliance on river systems. The 
region’s diverse climate, including both continental and Mediterranean influences, makes it 
susceptible to flooding and water scarcity. Dibër in Albania, with its high mountains, glacial 



 
 

 
»BEALERT is co-funded by the European Union through the Interreg IPA ADRION programme«e« 

74 
 
 

 

 

lakes, and rich biodiversity, faces risks associated with steep slopes and land erosion, 
particularly in areas where agricultural activities intersect with fragile ecosystems. The region 
also deals with water management concerns due to its river systems. In Serbia, the varied 
terrain—ranging from mountainous regions to fertile plains—creates distinct environmental 
challenges. The country is at risk of flooding, especially in river valleys like the Morava Valley 
and the Pannonian Plain, which are prone to overflow during heavy rainfall or snowmelt. 
Erosion and landslides are also significant risks in the mountainous areas, and deforestation, 
particularly in southern and western Serbia, exacerbates these problems. Macedonia, with 
its dominant mountainous terrain and fertile valleys, faces risks related to soil erosion and 
flooding, especially in the Vardar River valley. Forest loss due to illegal logging and 
deforestation in mountainous areas further contributes to increased vulnerability, 
particularly during heavy rains or snowmelt. 

 

Health and Safety 

This chapter explores key aspects of health and safety within the countries/regions, focusing 
on both public health infrastructure and environmental hazards. It examines the capacity of 
healthcare facilities, including the availability and accessibility of emergency medical 
services, to ensure the well-being of residents. Additionally, the chapter delves into the 
exposure to environmental risks, including hazardous materials, industrial facilities, and 
pollution hotspots, which can pose significant threats to public health and safety. 
Understanding these factors is crucial for improving the region's overall health and 
safeguarding its population from potential risks. 

Marche Region - Cagli 

Cagli faces several challenges in its healthcare infrastructure, which are compounded by its 
geographic and environmental conditions. The old hospital structures located on Via Atanagi 
are no longer fully operational, and as a result, healthcare services have been partially 
decentralized. This decentralization can create difficulties in providing timely and efficient 
healthcare, particularly for residents living in remote and isolated areas. Access to healthcare 
remains a critical issue, especially during the winter months when harsh weather conditions 
make travel to medical facilities even more challenging. 

To address this, coordination with regional health services is essential to maintain the 
capacity for emergency medical responses. However, hospital services in Cagli have been 
downsized in recent years, with specialized care being concentrated in the nearby town of 
Urbino. The current local health structure, while functional, provides only limited services, 
creating gaps in healthcare availability for the local population. 
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In addition to these healthcare challenges, Cagli also faces various environmental risks that 
threaten both public health and safety. Wildfires, particularly in the forested and rural-urban 
interface areas, represent a significant risk. According to data from the SIFR (Sistema 
Informativo Forestale Regionale) and CORINE Land Cover, Cagli is categorized as having 
moderate to high wildfire hazard in areas such as Pian di Rose, Smirra, and Monte Petrano. 
The presence of dense forests and the expanding rural-urban interface increase the 
vulnerability to wildfires, particularly during the summer months. Seasonal droughts 
exacerbate this risk by drying out vegetation, making it more susceptible to ignition. 

While heavy industry is limited in the area, there are still environmental risks associated with 
illegal dumping, forest fires, and the transportation of hazardous materials through the 
region's road networks. These risks require careful management and increased vigilance to 
mitigate the potential impact on the environment and the local community. Effective 
response strategies to these environmental hazards, combined with robust healthcare and 
emergency response systems, are crucial to improving the resilience of Cagli in the face of 
these ongoing challenges. 

Molise 

The emergency network in Molise is managed by 118 Molise Emergenza, which coordinates 
emergency medical services across the region. The healthcare system is a blend of both 
public and private facilities, providing comprehensive care to the population. Public 
institutions such as the Cardarelli Hospital in Campobasso, alongside private healthcare 
providers like the Cattolica-Gemelli Hospital in Campobasso, contribute to a diverse and 
accessible healthcare network, ensuring that emergency and routine medical services are 
readily available to residents and visitors alike. 

Krapinsko-Zagorska County 

Krapinsko-Zagorska County has a well-structured healthcare system, featuring six hospitals 
and specialized facilities for rehabilitation, cardiovascular, and orthopedic care. The county 
boasts a higher-than-average availability of hospital beds, with approximately 9 beds per 
1,000 inhabitants, supported by 115 general medical ordinances. Primary healthcare includes 
a wide range of services across general medicine, dentistry, pediatrics, and gynecology, 
complemented by accessible laboratories, pharmacies, and palliative care services, including 
mobile teams and specialized hospital beds. 

Emergency medical services (EMS) are robust, with seven units strategically distributed to 
ensure effective coverage across urban and rural areas. The EMS workforce density is 8.3 
personnel per 1,000 residents, surpassing national averages and enabling timely responses. 
Integration with primary and secondary healthcare is continually enhanced through 
investments in training and equipment. 
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Krapinsko-Zagorska County is predominantly rural and has a low risk of exposure to 
significant industrial hazards or pollution. The region’s limited heavy industrial activity 
reduces the likelihood of major incidents. However, localized risks may arise from the 
transport and storage of hazardous materials. 

Cetinje 

The Old Royal Capital Cetinje is equipped with a health center and a hospital, ensuring 
essential healthcare services for its residents. Additionally, the Clinical Center of Montenegro, 
located in Podgorica, is just a half-hour drive away, providing access to more specialized 
medical care. In terms of environmental hazards, the primary concern in the region is 
pollution hotspots. In 2018, Cetinje successfully rehabilitated its largest landfill, significantly 
improving the local environmental situation. However, there remain a few smaller pollution 
hotspots that still require attention and remediation to further enhance the area’s 
environmental health. 

Dibër  

The Regional Hospital "Rrahim Xhika" in Dibër has a total of 295 beds, and the city is also 
home to five additional health centers, all of which were constructed before 2005. Across the 
municipality, there are 162 medical centers (excluding those with beds), 1 polyclinic, 15 health 
centers, and 15 maternal consultation offices. The regional hospital is spread across three 
buildings, providing essential healthcare services to the local population. Agriculture and 
agritourism are the primary sources of income in the area, though there are ongoing efforts 
to explore industrial potential, particularly with the plaster (gypsum) resources found in the 
Korab Mountain region, which could offer new economic opportunities in the future. 

Serbia 

Serbia has a mixed healthcare system composed of public and private facilities. The public 
sector dominates, but private healthcare is increasingly supplementing public services. 
Number of Hospitals: Serbia has approximately 125 hospitals, including general, specialized, 
and clinical centers. Primary Healthcare Centers: Over 150 primary healthcare centers (Dom 
Zdravlja) provide outpatient and preventive services. Beds Per Capita: Serbia has about 4.2 
hospital beds per 1,000 people, which is above the EU average. Physicians: Around 300 
physicians per 100,000 people, slightly lower than EU standards., but Serbia faces a shortage 
of nurses, with a ratio of about 600 nurses per 100,000 people. 

Belgrade: Hosts the largest hospitals, including the Clinical Center of Serbia, one of the 
largest hospital complexes in the Balkans, with advanced medical services and a high 
capacity for patients. The Clinical Center of Vojvodina provides tertiary healthcare for the 
northern region. The Clinical Center of Niš serves southern Serbia and includes emergency 
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services, specialized units, and a modern medical school. Kragujevac hosts a large regional 
medical center and teaching hospital. Serbia’s Emergency Medical Services (Hitna Pomoć) 
are publicly funded and provide pre-hospital care and ambulance services. EMS operates 
through regional emergency centers connected to hospitals and healthcare centers. 
Belgrade and other major cities have well-equipped EMS centers, but rural areas face limited 
coverage. Serbia operates a national emergency hotline (194) for urgent medical assistance. 
The ambulance fleet is aging, with many vehicles requiring upgrades. Response times vary 
significantly between urban and rural areas, with delays more common in remote locations 
due to poor road infrastructure and long travel distances. Serbia has a helicopter-based 
emergency service, particularly for hard-to-reach areas. However, its capacity is limited and 
relies on external partnerships." 

Serbia has a significant number of industrial facilities, energy plants, and chemical 
processing units, which contribute to the risk of exposure to hazardous materials. 
Concentrated in areas such as Pančevo (near Belgrade), home to the Pančevo Oil Refinery 
and petrochemical complex. These facilities pose risks of accidental spills, leaks, and 
chemical explosions. Mining for coal, copper, and other minerals is prevalent in regions like 
Bor, Majdanpek, and Kolubara Basin. Tailings dams and waste from mining can release toxic 
substances, including heavy metals, into the environment. Coal-fired power plants, 
particularly in Obrenovac and Kostolac, release pollutants like sulfur dioxide (SO₂), nitrogen 
oxides (NOx), and particulate matter, contributing to air pollution and acid rain. Serbia 
generates significant quantities of hazardous waste, including industrial byproducts and 
medical waste. The country lacks sufficient hazardous waste treatment facilities, leading to 
unsafe disposal and contamination of soil and water. 

Certain areas in Serbia face heightened exposure to environmental pollutants due to 
industrial activities, traffic, and inadequate waste management. Belgrade, Bor, and Pančevo 
are among the most polluted cities. Coal power plants, industrial emissions, vehicle exhaust, 
and residential heating using wood and low-quality coal. High levels of fine particulate 
matter (PM2.5 and PM10) are linked to respiratory and cardiovascular diseases. 

Rivers such as the Danube, Sava, and Morava are contaminated by untreated industrial 
effluents, agricultural runoff, and municipal waste. Mining areas (e.g., Bor and Majdanpek) 
contribute to heavy metal pollution, particularly arsenic and copper, in nearby water bodies. 
Serbia lacks sufficient wastewater treatment facilities, with over 80% of wastewater 
discharged untreated. Hazardous waste from industrial sites and illegal dumps contributes 
to soil contamination. Pančevo and Bor are notable for soil pollution from petrochemical and 
mining industries. Agricultural areas suffer from pesticide and fertilizer overuse, affecting soil 
health and nearby ecosystems. 
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Serbia faces challenges with solid waste management, including insufficient recycling and 
the presence of illegal landfills. Landfill Fires: These emit toxic gases, adding to air pollution 
risks. 

Known for its petrochemical industry, this city has high levels of air, soil, and water pollution. 
Past industrial accidents (e.g., chemical leaks) highlight the risk of hazardous material 
exposure. Copper mining and smelting have caused severe air and water contamination, 
with visible environmental degradation and health impacts on local communities. The 
location of major coal-fired power plants, contributing to air pollution and ash disposal issues. 
Open-pit coal mining has degraded land and caused environmental damage. 

Ajdovščina  

The Health Center of Ajdovščina serves the combined area of two municipalities, Ajdovščina 
and Vipava, with a population of approximately 24,000 people (just under 20,000 in 
Ajdovščina) across 352 km². The center provides essential healthcare services at four locations 
within Ajdovščina, including programs for the elderly, individuals with special needs, physical 
therapy, and general medical care. Emergency medical services (EMS) are available 24/7, 
with remote ambulances ensuring rapid response times. The nearest hospital is located in 
the nearby town of Šempeter pri Gorici, about 23 km away. The region's economy is primarily 
driven by industry, which, while providing significant economic benefits, also brings 
potential risks. Some local companies handle hazardous materials and substances in their 
production processes, and there are storage facilities for natural gas, posing environmental 
and safety concerns. 

Polog Region and Municipality of Gostivar 

Healthcare in Skopje is well-developed, with a comprehensive network of hospitals and 
clinics offering specialized care. The University Clinical Centre of Skopje provides advanced 
medical services, including trauma care, surgery, and various specialized treatments. 
However, in the Polog Region and Municipality of Gostivar, healthcare access is more limited. 
There are three larger public health institutions in the Polog region: General Hospital-
Gostivar, Clinical Hospital-Tetovo and Special Hospital for Chest Diseases and Tuberculosis-
Leshok, Tearce.  

In the Municipality of Gostivar, the healthcare system includes the Public Health Institution 
“General Hospital” – Gostivar, the Public Health Institution “Health Center” – Gostivar, and the 
Public Health Center Tetovo – Gostivar Unit. Additionally, private healthcare providers, dental 
clinics, and pharmacies operate in the municipality. 

While emergency medical services (EMS) are generally reliable in Skopje, response times can 
be slower in the Polog region, especially in the mountainous regions due to poor road 
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infrastructure and geographic isolation. In these areas, EMS teams may face challenges in 
reaching affected locations quickly, and some older ambulances may lack modern life-
saving equipment. During major natural disasters or large-scale emergencies, the EMS 
system can become overwhelmed by the surge in demand for urgent medical care. 

In the Polog region, one industrially contaminated locality has been identified - a "hotspot", 
namely the Silmak Ferro / Silicon Smelter (former HEK Jugohrom), with a total of 851,000 m3 
of waste deposited and covering an area of 80,000 m2 (when in operation). 

The healthcare systems across various regions face different challenges when it comes to 
disaster preparedness and response. In regions like Molise, Krapinsko-Zagorska County, and 
Serbia, the infrastructure for health services, including emergency medical services, is 
generally well-established, though there are areas where accessibility is limited, especially in 
rural or mountainous regions. These areas may face slower emergency response times due 
to poor road infrastructure, geographic isolation, or the aging ambulance fleets. 
Furthermore, the risk of environmental hazards is a major concern in many regions. 
Industrial activities in places like Serbia, Polog Region, and Krapinsko-Zagorska County 
contribute to pollution hotspots, posing long-term health risks to the population, which can 
worsen during or after natural disasters. These environmental hazards, including industrial 
accidents, chemical leaks, and mining activities, can create compound risks that complicate 
disaster response efforts, particularly in areas lacking sufficient hazardous waste treatment 
facilities or where air and water quality is poor. As a result, improving infrastructure, both in 
healthcare and communication systems, as well as addressing environmental risks, is crucial 
for mitigating the health-related impacts of disasters and ensuring swift recovery in affected 
areas. 
 

Accessibility 

This chapter will examine two key components of infrastructure crucial for effective 
emergency response: transportation networks and digital infrastructure. Transportation 
networks, including roads, airports, and railways, play a vital role in ensuring connectivity and 
reliability during emergencies, facilitating the rapid movement of both people and 
resources. The section will assess the state of these networks and their ability to withstand 
and respond to crises. Additionally, the chapter will explore digital infrastructure, focusing on 
access to communication tools, the internet, and mobile networks. In times of emergency, 
reliable digital connectivity is essential for coordinating responses, disseminating 
information, and supporting public safety efforts. Both elements are fundamental to 
enhancing resilience and ensuring effective crisis management. 
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Marche Region - Cagli 

Cagli’s transportation infrastructure consists of a network of regional, provincial, and local 
roads that serve the scattered settlements throughout the municipality. While these roads 
provide vital connections between communities, they face several challenges due to the 
municipality's complex topography, which includes hilly and mountainous terrain. Many 
roads in these areas are particularly vulnerable to natural hazards, such as landslides and 
snow-related closures, especially during the winter months. This vulnerability is exacerbated 
by the aging infrastructure of several key bridges, which further compromise road safety and 
accessibility. The absence of railways and airports within the territory limits transportation 
options and makes the region more dependent on its road network, which, as a result, 
increases the risks of isolation during extreme weather events or natural disasters. 

The poor accessibility of remote areas is a significant issue for residents, especially during 
harsh weather conditions, as road closures can leave communities cut off for extended 
periods. This is particularly problematic for rural hamlets and settlements located in more 
isolated parts of Cagli, where access to essential services, including healthcare and 
emergency response, becomes increasingly difficult. 

In terms of telecommunications, Cagli is served by 13 telecommunications stations, most of 
which are strategically located on mountain ridges such as Monte Petrano and Monte 
Paganuccio to provide coverage. While overall mobile and internet coverage is generally 
sufficient in urban and more populated areas, remote hamlets often suffer from patchy 
connectivity. This limited coverage can be especially critical during emergencies when 
reliable communication channels are essential for coordinating response efforts. The 
situation is further complicated by the digital divide, which particularly affects the elderly 
population who may struggle with the lack of access to modern communication 
technologies. 

Molise 

Molise lacks airports, and the train network is currently inactive due to ongoing 
maintenance. However, the region is well-connected by a road network that links all towns. 
While the road infrastructure provides essential connectivity, it faces challenges in certain 
areas, such as issues with vehicular traffic and landslides that can disrupt local access, 
particularly in more mountainous regions. In terms of digital infrastructure, Molise enjoys 
strong internet coverage, with optical fiber available in nearly all populated areas, ensuring 
reliable connectivity. Mobile network coverage is also excellent, with at least 4G service 
available across the region. In emergency situations, additional radio networks—both local 
and national—are utilized to support civil protection units, ensuring communication remains 
intact during crises. 
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Krapinsko-Zagorska County 

Krapinsko-Zagorska County boasts a well-developed transportation infrastructure, including 
an extensive network of roads and railways. The region is well-connected by both regional 
and local roads, providing easy access to surrounding areas. The rail network plays a crucial 
role in linking the county with both passenger and freight services, offering additional 
transportation options. The county is also conveniently located near Zagreb, where the 
nearest airport provides further connectivity. In terms of communication infrastructure, 
Krapinsko-Zagorska County enjoys reliable access to mobile networks, internet, and fixed-
line services. Major telecom providers offer dependable mobile coverage and high-speed 
internet in most urban areas. Mobile network coverage is generally strong, with 4G service 
available throughout the region, though some remote areas may still rely on 3G or 2G 
networks. Internet connectivity is steadily expanding, gradually reaching more rural areas 
and ensuring broader access for residents. 

Cetinje 

The transportation network in Cetinje is well-maintained, ensuring that most areas are 
easily accessible, particularly during emergencies. The infrastructure allows for efficient 
movement of resources and personnel when needed. 

In terms of communication, there is excellent internet coverage in nearly all populated areas, 
facilitating both personal and professional connectivity. Mobile network coverage is also 
robust, with 4G service available throughout the region. Additionally, local and national radio 
networks are in place, providing reliable communication channels for civil protection units 
during emergencies. 

Dibër 

Once the Rruga e Arbërit road is fully open, the distance from Peshkopi to Tirana will be 
reduced to just about 100 kilometers, with a journey time of approximately two hours. 
Previously, the route through Milot, Burrel, and Bulqizë added an extra 70 kilometers, taking 
about four hours. Buses to Dibër depart from the northern terminal in Tirana at 
approximately two-hour intervals, with direct connections also available to Peshkopi from 
Durrës and Elbasan. 

The new road to Kukës, which slightly veers east of the original route through the Black Drin 
Valley, offers a scenic drive through mountainous terrain. Although the road is in good 
condition, expect at least 1.5 hours of travel time. A bus service operates daily, departing from 
Kukës at 7:00 and from Peshkopi at 12:00. 
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In terms of connectivity, the area benefits from widespread internet coverage, including 
optical fiber in nearly all populated regions. Mobile network coverage is also excellent, with 
4G service available throughout. In the event of an emergency, additional radio networks—
both local and national—are in place to support civil protection units. 

Serbia 

Serbia’s road network plays a vital role in connectivity and serves as the primary mode of 
transportation for both people and goods. The country boasts a growing network of modern 
highways (autoputevi), including key corridors such as: E-75: Connecting Hungary to North 
Macedonia via Belgrade. E-70: Linking Croatia to Romania. The total road network spans 
approximately 45,000 km, with about 1,000 km classified as highways. While highways are 
generally well-maintained, rural and secondary roads often face challenges such as poor 
maintenance, potholes, and insufficient safety measures. 

The railway system in Serbia, while secondary to roads, remains crucial for freight and long-
distance travel. The network includes approximately 3,800 km of railway lines, with key 
routes such as: The Belgrade-Novi Sad-Subotica line, part of the Pan-European Corridor X. 
Connections to Hungary, Croatia, North Macedonia, and Romania. Significant investments 
are being made to modernize rail infrastructure, including the high-speed railway between 
Belgrade and Novi Sad, operational since 2022. 

Airports in Serbia are essential for both international and domestic connectivity, especially 
during emergencies requiring evacuation or the delivery of aid. Belgrade Nikola Tesla Airport: 
The largest and busiest, handling over 6 million passengers annually. Niš Constantine the 
Great Airport: A regional hub serving southern Serbia. Morava Airport (Kraljevo): Serving 
central Serbia, with both civilian and military operations. These airports are equipped to 
accommodate large aircraft, making them suitable for emergency aid logistics. 

Serbia’s extensive river network, including the Danube, Sava, and Tisa, provides an alternative 
mode of transport. Key river ports in Belgrade, Novi Sad, and Pančevo support freight and 
passenger movement. Rivers are particularly valuable for transporting goods and aid when 
road networks become inaccessible. Serbia boasts extensive mobile network coverage, with 
major providers ensuring reliable services across both urban and rural areas. The key 
providers include Telekom Srbija (MTS), A1 Serbia, and Yettel (formerly Telenor). 4G LTE is 
widely accessible, covering over 95% of the population, while 5G networks are in their early 
stages, with trials completed and limited deployment in major cities like Belgrade, Novi Sad, 
and Niš. 

Internet access is similarly widespread, with approximately 75% of households having fixed 
connections as of 2022. Fiber-optic networks are expanding rapidly in urban areas, while DSL 
and cable internet remain common in smaller towns and rural communities. Mobile 
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broadband via 4G LTE is frequently used, particularly in regions lacking fixed-line 
infrastructure. Mobile phone penetration exceeds 100%, with most individuals owning at 
least one device. Communication heavily relies on popular social media and messaging 
platforms, such as WhatsApp, Viber, and Facebook Messenger. For public safety, Serbia 
employs emergency broadcasts and SMS alert systems to disseminate critical 
announcements. The unified 112 emergency number connects citizens to police, fire, and 
ambulance services. However, the SMS-based public alert system needs enhancement to 
improve its coverage and reliability, particularly in remote regions. 

Ajdovščina 

The road network in the region is well-developed, ensuring smooth connectivity. While there 
is no passenger railway service, the existing railway infrastructure is used for industrial 
purposes and could potentially be utilized in emergencies. The nearest major airports are 
located in Ljubljana, Trieste, and Venice, providing access to international travel. Additionally, 
there is a small airport in Ajdovščina primarily used for sport and aircraft testing, as well as 
two small airports in Portorož and Gorizia (Italy), which are designated for local use only. 

Internet coverage is extensive, with optical fiber connections available in nearly all 
populated areas. The region also enjoys excellent mobile network coverage, with at least 4G 
service accessible across the area. In emergency situations, additional radio networks, both 
local and national, are available to support civil protection units, ensuring reliable 
communication during critical events. 

Polog Region and Municipality of Gostivar 

Transportation and digital infrastructure are fundamental components for effective 
emergency response and crisis management in the Polog Region, including the Municipality 
of Gostivar. The region boasts a diverse and expansive road network, with 1,575 km of local 
roads, representing 16.1% of the country’s total local road network. This includes essential 
national and international routes like State Road A2, which runs through the region, 
connecting key areas from the border with Bulgaria to Albania. Additionally, several regional 
roads, such as R1206 and R2233, intersect in the Municipality of Gostivar, facilitating access 
to neighboring countries like Albania and Kosovo (State Statistical Office of North Macedonia, 
2022).13 Despite the presence of these key transportation links, a significant portion of roads 
in the region (approximately 34%) still consist of unpaved or dirt roads, which may pose 
challenges for emergency services during adverse weather conditions. However, the 
majority of the road network (65.52%) is either asphalt or gravel, ensuring that most areas 

                                                   
13 State Statistical Office of North Macedonia. (2022). Census of Population, Households, and 
Dwellings in the Republic of North Macedonia, 2021 – Book XIII: Population by activity status, age, 
and sex, by settlement. Skopje: SSO. Available at 

https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
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remain accessible under normal conditions (State Statistical Office of North Macedonia, 
2022).14  The railway network in the Polog Region, although part of Corridor VIII, is limited to 
the Skopje-Tetovo-Gostivar-Kichevo line, covering just 66.6 km.15 The services offered on this 
line are suboptimal, with outdated rolling stock and insufficient infrastructure maintenance, 
which hinders its effectiveness for emergency transportation (State Statistical Office of North 
Macedonia, 2022).16 

In terms of digital infrastructure, mobile networks and internet services are readily available, 
particularly in urban areas like Gostivar, where 3G and 4G networks are provided by major 
operators such as Makedonski Telekom, A1, and VIP. These services enable timely 
communication and coordination during emergencies, ensuring that both residents and 
emergency services remain connected. However, expanding reliable digital access in more 
rural areas remains a challenge for the region, particularly during crises that may disrupt 
services or demand extensive coordination (State Statistical Office of North Macedonia, 
2022).17 

Ensuring the resilience and improvement of both transportation and digital infrastructure is 
crucial for enhancing the region’s preparedness for future emergencies and climate-related 
disasters. 

The infrastructure across various regions plays a crucial role in disaster response, with 
transportation networks and digital connectivity being essential for efficient crisis 
management. In Molise, the lack of airports and the inactive train network present 
challenges, though the road network and strong digital infrastructure ensure 
communication and movement are supported. Krapinsko-Zagorska County benefits from a 
well-developed road and rail network, along with reliable internet and mobile services, 
though some remote areas still face limited digital connectivity. Cetinje also boasts efficient 
transportation and strong communication systems, ensuring effective disaster 
management. Dibër's improved road access, along with widespread internet and mobile 
services, enhance connectivity during emergencies. Serbia’s road, rail, and air networks, 
complemented by its extensive river transport system, provide solid infrastructure for crisis 
response. However, rural and secondary roads in the country still face maintenance 
                                                   
14 State Statistical Office of North Macedonia. (2022). Census of Population, Households, and 
Dwellings in the Republic of North Macedonia, 2021 – Book XIII: Population by activity status, age, 
and sex, by settlement. Skopje: SSO. Available at 
15 European Commission - Transport. (2021). Trans-European Transport Network (TEN-T). Available at 
16 State Statistical Office of North Macedonia. (2022). Census of Population, Households, and 
Dwellings in the Republic of North Macedonia, 2021 – Book XIII: Population by activity status, age, 
and sex, by settlement. Skopje: SSO. Available at 
17 State Statistical Office of North Macedonia. (2022). Census of Population, Households, and 
Dwellings in the Republic of North Macedonia, 2021 – Book XIII: Population by activity status, age, 
and sex, by settlement. Skopje: SSO. Available at 

https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
https://ec.europa.eu/transport/themes/infrastructure/ten-t_en
https://ec.europa.eu/transport/themes/infrastructure/ten-t_en
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
https://www.stat.gov.mk/pdf/2022/2.1.22.10Popis-mk-en.pdf
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challenges. In Ajdovščina, the region's well-developed road network and access to nearby 
airports ensure good connectivity, supported by strong internet and mobile coverage. 
Conversely, in Polog Region, while urban areas benefit from good road, rail, and digital 
connectivity, rural and mountainous regions face road closures during winter that can hinder 
disaster response. The primary disaster risks in these regions include disruptions in 
transportation due to natural events like landslides, snowfall, and road maintenance issues, 
as well as potential gaps in digital connectivity in remote areas. In particular, limited mobile 
network coverage in isolated areas, outdated infrastructure, and poor maintenance of 
secondary roads increase the vulnerability of these regions during emergencies. 

Disaster Risk Reduction (DRR) and Disaster Risk 
Management (DRM) – Regulation on the countries/local 
level  
 

Italy  
 

In Italy, disaster risk reduction (DRR) and disaster risk management (DRM) are governed by 
a structured legal and organizational framework that operates at multiple levels: state, 
regional, and municipal. The Civil Protection Code Legislative Decree 1/2018 serves as the 
primary legislation guiding emergency planning and response . While at the territorial level, 
it is governed by D.G.R. No. 942/2024. Legislative Decree No. 1/2018 establishes a clear division 
of tasks among the various components of the national civil protection system. At the local 
level, D.G.R. No. 942/2024 provides municipalities with a clear allocation of responsibilities, 
including support functions for the Mayor in case of an emergency. 

The national, regional, and municipal levels of government have clearly defined roles and 
responsibilities, ensuring a coordinated approach to disaster management. 

The national and regional systems feature a well-defined alert framework, which includes an 
escalating series of warnings (green, yellow, orange, red) to notify the public of impending 
risks, facilitating preventive measures and timely emergency responses. Emergency plans 
are based on risk mapping and are designed to ensure collaboration across government 
levels and provide a holistic approach to preparedness, with forecasting incorporated, except 
for seismic risks. 

The legal framework also mandates the creation of emergency plans at the municipal level, 
with clear criteria for ensuring appropriate planning, resource mobilization, and community 
preparedness. These plans include detailed information on emergency management, such 
as designated waiting areas and helicopter pads, to ensure efficient disaster response. This 
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multi-tiered approach helps mitigate disaster impacts and ensures a well-coordinated 
response across different territorial levels. 

Marche Region 
 

The municipality of Cantiano currently holds the updated municipal civil protection plan, 
approved by municipal council resolution no. 23 of 28.08.2012. with determination no. 175 of 
15.06.2023, the Anci Umbria Prociv was commissioned to update the plan following the flood 
disaster that affected Cantiano in September 2022. Following the issuance of the new 
regional guidelines on municipal planning, approved by d.g.r. marche no. 942/2024, 
determination no. 349 of 25.09.2024 was issued to extend the previous assignment for 
compliance purposes. With official note no. 9331 of 12.12.2024, the contractor submitted the 
updated plan to the municipality of Cantiano, which was subsequently adopted by 
municipal executive resolution no. 82 of 30.12.2024, deferring final approval to the municipal 
council’s competence. 

The Municipality of Apecchio approved the new municipal civil protection emergency plan 
with Council Resolution No. 71 of 27.12.2025, drafted in accordance with the new regional 
guidelines on municipal planning, approved by D.G.R. Marche No. 942/2024. 

When the emergency is limited to the Municipality, the Mayor organizes the mobilization of 
human and instrumental resources for emergency management. When the emergency has 
a supra-municipal character, the Marche Region Civil Protection Service, through the SOUP, 
takes responsibility for the above. If the emergency is severe enough to require the 
declaration of a "state of emergency," the National Civil Protection Department assumes 
responsibility. 

The current new Municipal Civil Protection Emergency Plans, drafted in accordance with the 
new regional guidelines on municipal planning approved by D.G.R. Marche No. 942/2024, is 
based on risk analysis and mapping. 

In addition to traditional alert methods, which include verbal communication by Civil 
Protection volunteers and local police, the municipalities in Marche Region utilize their 
official websites and Facebook pages for emergency notifications. 

The areas provided for in the Civil Protection Plan, as indicated in D.G.R. Marche no. 942/2024, 
are as follows: 

n° 13 waiting areas (gathering points for the population); 

n° 2 staging areas (for vehicles and rescue personnel); 
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n° 2 civil protection areas (emergency areas); 

n° 1 tent assistance area; 

n° 1 assistance center (indoor shelter area). 

n° 1 temporary debris storage area 

n° 1 helipad - ZAE (Emergency Landing Zone) 

 

Molise region 
 
The GAL Molise, representing 59 municipalities, works directly with local authorities to ensure 
the effective implementation of emergency plans. These plans are developed based on risk 
assessments, including natural hazards, and provide a structured response mechanism with 
clear lines of authority. The local authority, such as the Mayor, can mobilize municipal 
resources, while the Prefect and the President of the Region have the authority to activate 
state and regional resources, respectively. Each territorial level must coincide between the 
upper and lower ones, The 3 levels are State, Provincial/supra-municipal, Municipal. The 
national and regional system has an alert system for foreseeable risks based on increasing 
alert levels (green, yellow, orange and red) and alert phases (attention, pre-alarm and alarm) 
for the preventive emergency activation of the responses or for the activation in case of 
emergency. 

 

Croatia 
 
DRR and DRM in Croatia are governed by a well-established legal and organizational 
framework that ensures effective coordination and response during emergencies at various 
government levels. The primary legal basis for civil protection and disaster management is 
the "Zakon o sustavu civilne zaštite" (Civil Protection System Act), which outlines the roles, 
responsibilities, and procedures for managing emergencies. The Act provides the framework 
for the coordination of civil protection activities across Croatia and sets out the general 
procedures for emergency planning, risk assessments, and activation of emergency 
response plans. 

In Croatia, civil protection planning takes place at multiple levels: national, regional (county), 
and municipal. Counties are responsible for preparing civil protection emergency plans, 
which apply to all municipalities within their jurisdiction. These plans include risk 
assessments and strategies for emergency management based on the potential hazards 



 
 

 
»BEALERT is co-funded by the European Union through the Interreg IPA ADRION programme«e« 

88 
 
 

 

 

present in the area. Local self-government units (municipalities, cities) also prepare risk 
assessments for major accidents and are required to incorporate them into their emergency 
planning. 

The Croatian Red Cross plays an essential, albeit indirect, role in disaster management. It is 
integrated into the local civil protection headquarters, with a representative from the Red 
Cross present in each local self-government unit. While the Croatian Red Cross does not 
directly manage civil protection planning, it is a key support entity during emergencies. In 
case of a disaster, the County Red Cross is activated by the County Prefect (Župan), who has 
the authority to mobilize local resources for the emergency response. The Croatian Red Cross 
provides humanitarian aid and disaster response based on the directives of the County and 
Croatian Red Cross. 

The legal framework establishes clear roles and responsibilities for various bodies involved in 
disaster management. The County Prefect is the authority responsible for mobilizing human 
and material resources for emergency management within the county. In cases where local 
resources are insufficient, national-level agencies, such as the Ministry of the Interior, military, 
and police, are activated to support the disaster response. The Croatian Red Cross is 
authorized to participate in national and international disaster response activities under the 
coordination of higher-level bodies, including the Croatian Red Cross and the central body 
of state administration for civil protection. If required, the Government of the Republic of 
Croatia can activate operational forces to provide international assistance, in line with the 
country's international obligations. 

Civil protection plans in Croatia are based on risk mapping and vulnerability assessments. 
The plans consider a wide range of risks, including natural hazards (e.g., floods, earthquakes), 
industrial accidents, and other major disasters. Risk assessments identify areas prone to 
specific threats, such as flood zones, seismic activity, and areas vulnerable to landslides. 
Vulnerability analysis ensures that the needs of vulnerable populations, such as children, 
elderly people, and individuals with disabilities, are taken into account. The emergency plans 
also incorporate Emergency Points of Interest (E-PoI), which include critical infrastructure, 
transport routes, medical facilities, shelters, and evacuation areas. These data are essential 
for coordinating response efforts and ensuring the continuity of services during disasters. 

The civil protection framework includes early warning systems for vulnerable populations. 
For example, the "SRUUK" (Early Warning and Crisis Management System) is used to send 
alerts to mobile devices in affected areas. These warnings are issued in Croatian and include 
a multi-language option for both residents and visitors. The system provides real-time 
updates and location-based notifications, ensuring that individuals in the affected area are 
informed about potential hazards and necessary actions to take. 
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The Croatian legal framework also includes provisions for intra-governmental cooperation 
during crises. The law requires local, regional, and national authorities to work together in 
response to disasters. The Civil Protection System Act ensures coordination between various 
government levels by establishing crisis management teams at state, regional, and local 
levels. These teams are responsible for managing specific responsibilities within their scope 
and coordinating their efforts during emergencies. When local resources are insufficient, the 
armed forces and police can be activated to support disaster response efforts, in coordination 
with state agencies. Additionally, local and regional governments share risk assessments, 
data, and resources to ensure effective disaster preparedness and response. 

The civil protection system emphasizes a holistic approach to disaster preparedness, 
including forecasting phenomena and early warning methods. The legal framework outlines 
mechanisms for gathering and sharing early warning information, such as meteorological, 
geological, and industrial data. These warnings help authorities and communities prepare 
for potential disasters and reduce their impact. Preparedness also involves raising 
awareness, educating the public, and preparing operational forces at all levels of 
government. 

The minimum information layers necessary for emergency planning include key territorial 
data, such as transport routes, medical facilities, evacuation sites, and critical infrastructure. 
This data ensures that emergency responders have the information they need to coordinate 
operations effectively. The legal framework mandates that these information layers be 
considered in the civil protection action plans, which include detailed maps of transport 
routes (roads, railways, waterways), evacuation areas, locations for medical treatment, 
shelters, and sites for hazardous waste disposal, among others. 

 

Krapinsko-Zagorska County 
 
At the local level, the obligation to develop a Civil Protection Action Plan is set out in the Civil 
Protection System Act (Official Gazette Nos. 82/15, 118/18, and 31/20), which defines the 
procedures for creating planning documents. The action plan must be developed in 
accordance with regulations such as the Regulation on the holders, content, and procedures 
for the creation of planning documents in civil protection (Official Gazette No. 49/17), which 
outlines the content and procedures for creating these plans. Other relevant regulations 
include the Regulation on mobilization, conditions, and procedures for the operation of 
operational forces in the civil protection system (Official Gazette No. 69/16), Regulation on the 
procedure for receiving and transmitting early warning notifications (Official Gazette No. 
67/17), and Regulation on alerting the population (Official Gazette No. 69/16), which govern 
the procedure for issuing warnings and activating emergency measures. 
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Montenegro  
 
At the national level, Montenegro has a well-structured civil protection system governed by 
the Civil Protection Code (Legislative Decree 1/2018) and national civil protection plans for 
key hazards, including earthquakes, wildfires, and floods. The legal framework outlines clear 
roles and responsibilities for various entities involved in disaster management, which include 
civil protection units, municipal protection and rescue services, specialist rescue units, 
voluntary units, enterprise units, and aerial firefighting units. 

The national civil protection system ensures that there is cooperation between different 
levels of government. The law guarantees intra-governmental collaboration, with a clear 
division between national and municipal roles. Municipal protection and rescue units are 
responsible for managing emergencies within their territory, while the national level 
coordinates larger-scale emergencies and ensures that resources are mobilized across the 
country. In particular, the national Directorate for Protection and Rescue coordinates 
activities between neighboring municipalities and can assist in resource mobilization when 
necessary. 

Risk management is holistic at the national level, and it includes forecasting for natural and 
industrial risks. However, seismic activity remains difficult to predict. National plans 
incorporate risk assessments for foreseeable disasters, such as floods and wildfires, and 
support the integration of early warning systems for these events. Early warnings are issued 
through the media, and messages are broadcast in local languages to ensure accessibility 
for the population. The national framework emphasizes a comprehensive approach to 
preparedness, integrating forecasting and mitigation strategies to reduce the impact of 
disasters. 

Cetinje 
 
Cetinje is directly involved in emergency and hazard planning within its territory. The 
authority in Cetinje responsible for managing emergency situations is the Mayor, who 
organizes municipal resources and coordinates all activities in collaboration with the 
Protection and Rescue Service of Cetinje. The Mayor can activate municipal resources in case 
of an emergency and mobilize necessary teams to handle different types of crises. 

At the municipal level, Cetinje has its own civil protection plans, which focus on earthquakes, 
wildfires, and floods. These plans are tailored to the specific risks faced by the municipality 
and ensure that local authorities are prepared to handle various types of disasters. The 
municipal civil protection plan includes critical territorial data layers that are essential for 
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emergency response, such as evacuation routes, waiting areas, and locations for helicopter 
pads and other critical infrastructure. 

Cetinje’s civil protection plans are aligned with the national framework, and the municipality 
ensures coordination with national authorities. While Cetinje primarily manages emergency 
situations within its jurisdiction, it can provide assistance to neighboring municipalities in 
times of need. However, the coordination of such assistance is typically handled through the 
national Directorate for Protection and Rescue of Montenegro. 

The municipality’s emergency management system ensures that risk mapping, geospatial 
data, and early warning systems are integrated into the planning process. Early warning 
notifications, including critical disaster information, are disseminated through the media to 
ensure that the population is informed and can act accordingly. Cetinje’s municipal plans are 
reviewed regularly, and the data is kept updated to reflect changes in infrastructure, risks, 
and emergency response capabilities. 
 

Albania 
 
Albania's civil protection system is primarily governed by the Law No. 45/2019 "On Civil 
Protection," which provides a comprehensive framework for emergency planning, risk 
management, and disaster response. This law delineates the roles and responsibilities of 
various levels of government and agencies involved in disaster management. The National 
Civil Protection Agency (NCPA), operating under the Ministry of Defense, is the central 
coordinating body, responsible for developing national policies, overseeing risk assessments, 
and providing guidance to regional and municipal authorities. 

The Albanian disaster management legal framework emphasizes a holistic approach to 
preparedness, integrating forecasting mechanisms, early warning systems, and risk 
assessments for both natural and man-made hazards. The law mandates the creation of 
early warning systems that issue timely and accessible alerts to the public, ensuring that all 
communities, including vulnerable populations, are informed in a language they can 
understand. The system uses various communication channels such as SMS, sirens, 
loudspeakers, and local media to broadcast warnings and provide instructions during 
emergencies. 

The law also emphasizes the importance of intra-governmental cooperation. The National 
Civil Protection Agency coordinates with regional authorities and local municipalities to 
ensure smooth disaster response. Local governments are responsible for implementing 
emergency plans within their jurisdiction, while regional authorities manage coordination 
across municipalities. The National Civil Emergency Plan provides a clear framework for 
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cooperation among different levels of government, ensuring an integrated response during 
disasters. 

The NCPA is responsible for ensuring that local municipalities adhere to national guidelines 
in preparing emergency response plans, performing risk assessments, and maintaining 
disaster preparedness. At the local level, municipalities, including Dibër, are expected to 
implement these plans, focusing on local risks and available resources. The national law 
facilitates collaboration between government institutions, local authorities, and other 
relevant entities, ensuring that every level of government is aligned in its approach to 
disaster management. 
 
Dibër  
 
Dibër Municipality is directly involved in emergency and hazard planning within its 
jurisdiction. As a local government entity, Dibër Municipality works to implement civil 
protection measures and coordinate with national and regional authorities during 
emergencies. Its responsibilities in emergency planning include risk assessment and 
preparedness, public awareness campaigns, resource management, and emergency 
response coordination. 

The municipality is responsible for identifying local hazards, including floods, landslides, and 
earthquakes, and developing emergency response plans tailored to these risks. Dibër works 
closely with the National Civil Protection Agency (NCPA) and other national institutions to 
ensure that local plans align with national guidelines. Additionally, Dibër allocates part of its 
budget to disaster risk reduction and civil protection efforts, as required by national 
legislation. Dibër is also involved in national simulation exercises, such as the 2024 civil 
protection simulation in Peshkopi, to enhance preparedness for natural disasters such as 
avalanches and landslides. 

The Directorate for Protection and Prevention of Emergency and Civil Protection (PPECK) in 
Dibër is the authority responsible for organizing the mobilization of human and instrumental 
resources during an emergency. This directorate ensures that the municipality is prepared 
to respond to natural and man-made disasters and coordinates efforts with regional and 
national agencies when necessary. 

Dibër's emergency planning is informed by risk mapping and vulnerability assessments. The 
municipality has identified various risk zones, such as the Black Drin Valley (for floods) and 
areas prone to extreme weather, snow, and fire. The municipality also conducts multi-hazard 
assessments to determine which communities, infrastructure, and services are most 
vulnerable to these hazards. Based on these assessments, Dibër's civil protection plans 
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outline preventive measures and response strategies to mitigate the impacts of potential 
disasters. 

In line with national guidelines, Dibër's civil protection plans also prioritize vulnerable 
populations, including children, the elderly, women, and people with disabilities. The 
municipality uses early warning systems such as SMS alerts, sirens, and broadcasts in 
multiple formats (audio, visual, braille, and sign language) to ensure that all residents, 
especially those with special needs, receive timely information during emergencies. Special 
protocols are also in place to assist people with mobility impairments, including designated 
shelters and transportation. 
 

Serbia 
 
Serbia's civil protection system is primarily governed by the Law on Emergency Situations 
(Zakon o vanrednim situacijama), which establishes the legal framework for emergency 
planning, risk management, and disaster response. The Sector for Emergency Management, 
operating under the Ministry of the Interior, is the central coordinating body responsible for 
overseeing national disaster response efforts, formulating policies, conducting risk 
assessments, and ensuring coordination between regional and municipal authorities. 

The national disaster management legal framework emphasizes a holistic approach to 
preparedness, integrating forecasting mechanisms, early warning systems, and risk 
assessments for both natural and man-made hazards. The Law on Emergency Situations 
mandates the establishment of early warning systems that issue timely alerts to the public, 
ensuring that vulnerable populations, such as children, the elderly, and people with 
disabilities, are informed through accessible communication channels. Warnings are 
disseminated through various media outlets, including SMS, sirens, radio, and TV broadcasts, 
to ensure that the population is adequately informed. 

The Law also prioritizes intra-governmental cooperation during emergencies. The Sector for 
Emergency Management coordinates efforts with regional authorities and local 
municipalities to ensure smooth disaster response. Local governments are responsible for 
implementing emergency plans within their jurisdictions, while regional authorities manage 
coordination across municipalities. The National Civil Emergency Plan provides a clear 
framework for cooperation across different levels of government to ensure an integrated, 
effective response during disasters. 

The Sector for Emergency Management ensures that local municipalities adhere to national 
guidelines for emergency preparedness and disaster risk reduction. Local governments are 
expected to perform risk assessments, create emergency plans, and allocate resources for 
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disaster management. Serbia also conducts national simulation exercises to enhance 
preparedness for a variety of natural and man-made disasters. 

 

 

 
Niš Municipality 
 

Niš Municipality is directly involved in emergency and hazard planning within its jurisdiction. 
As a local government entity, Niš Municipality is responsible for implementing civil 
protection measures, coordinating with national and regional authorities, and ensuring that 
the community is prepared for emergencies. This includes risk assessments, emergency 
response plans, public awareness initiatives, resource management, and coordination with 
national agencies during disasters. 

Niš Municipality is responsible for identifying local hazards, such as floods, earthquakes, and 
industrial accidents, and developing tailored emergency response plans. The municipality 
collaborates with the Sector for Emergency Management and other national institutions to 
ensure that its plans align with national guidelines. Niš also allocates part of its budget to 
civil protection efforts, as stipulated by national law. The municipality is involved in various 
national-level preparedness activities, including simulation exercises, to improve the 
response to natural disasters and industrial incidents. 

The Emergency Management Directorate in Niš is the authority responsible for organizing 
the mobilization of human and instrumental resources during emergencies. This directorate 
ensures that Niš is ready to respond to disasters, mobilizes resources when necessary, and 
coordinates efforts with national and regional agencies. The directorate is also tasked with 
maintaining local civil protection infrastructure, ensuring that all facilities are properly 
equipped and functional. 

Niš Municipality’s emergency plans are informed by risk mapping and vulnerability 
assessments. These assessments identify high-risk areas, such as those prone to flooding or 
industrial accidents, and guide the development of emergency response strategies. For 
example, Niš has identified areas along the Nišava River as prone to flooding, and special 
measures are in place for flood control and evacuation in those zones. Vulnerable 
populations, such as children, the elderly, and people with disabilities, are prioritized in the 
municipality’s plans. The municipality uses early warning systems like SMS alerts, sirens, and 
public broadcasts to ensure that residents receive timely information during emergencies. 
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In line with national guidelines, Niš Municipality’s civil protection plans also address the 
specific needs of vulnerable populations. Special protocols are in place for people with 
disabilities, ensuring that shelters and transportation options are accessible. Additionally, 
early warning messages are broadcast in multiple formats, including audio, visual, and sign 
language, to ensure accessibility for all residents. 

 

Slovenia 
 

Slovenia's civil protection system is primarily governed by the Uredba o vsebini in izdelavi 
načrtov zaščite in reševanja, a national regulation outlining the structure and responsibilities 
for protection, rescue, and assistance in emergencies. This framework mandates that 
protection and rescue plans be drawn up at various levels—national, regional, municipal, and 
organizational—and coordinated to ensure effective disaster management. The plans 
include detailed procedures for each type of disaster, specifying tasks and responsibilities for 
involved authorities, as well as provisions for public participation in the planning process. The 
plans also incorporate risk assessments and emergency points of interest (E-PoI) to identify 
vulnerable areas and optimize resource allocation. 

The national legal framework ensures a coordinated and systematic approach to disaster 
management, emphasizing preparedness, response, and recovery. It requires the 
integration of risk assessments, forecasting, and early warning systems, such as those 
implemented by the Slovenian Environment Agency (ARSO) and the Administration of the 
Republic of Slovenia for Civil Protection and Disaster Relief (URSZR), to effectively 
communicate disaster risks to the public. The framework mandates a collaborative approach 
across various levels of government, with the National Civil Protection Authority overseeing 
the coordination of plans and response efforts. 

In Slovenia, the integration of geospatial data and risk maps is central to disaster 
management. Protection, rescue, and assistance plans are based on risk maps and 
emergency points of interest (E-PoI), such as evacuation areas and shelter sites, to ensure 
timely and effective response during emergencies. These plans also include details on 
resources required for disaster response, ensuring that necessary equipment and personnel 
are mobilized in an organized manner. 
 
Ajdovščina 
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Ajdovščina plays an active role in emergency and hazard planning. The municipality is legally 
obligated to identify potential hazards and threats, including wildfires, earthquakes, floods, 
dangerous substances, and landslides, and to prepare corresponding protection, rescue, and 
assistance plans for each identified hazard. The municipality is required to harmonize its 
plans with neighboring municipalities if a disaster could affect multiple areas. This 
coordination ensures that responses are effective across jurisdictional boundaries. 

The municipality of Ajdovščina is responsible for the creation and implementation of civil 
protection measures within its jurisdiction. The Civil Protection Commander and the Civil 
Protection Headquarters provide expert operational management, ensuring that rescue and 
assistance efforts are executed according to the plans. These plans are guided by the risk 
assessment and are aligned with national policies, ensuring consistency and cooperation 
between different levels of government. 

In case of emergencies, Ajdovščina's Civil Protection operates in coordination with other local 
services, regional authorities, and national disaster management bodies, particularly in 
large-scale events that require inter-jurisdictional collaboration. While the municipality is 
primarily responsible for managing incidents within its own boundaries, it can provide 
assistance to neighboring areas in case of large-scale emergencies, following requests from 
regional or national authorities. 

The municipality also prepares its protection and rescue plans based on the municipality's 
risk assessment, which includes the consideration of emergency points of interest (E-PoI). 
These E-PoI include areas for the installation of emergency shelters, evacuation areas, and 
locations for the disposal of animal carcasses. Additionally, these plans account for the 
vulnerability of high-risk zones and ensure that response measures are not placed in areas 
prone to further hazards. 

Ajdovščina's civil protection system also focuses on the involvement of local populations, 
ensuring that the public is well-informed about emergency procedures through educational 
programs and awareness campaigns. The municipality actively engages in these processes, 
ensuring that preparedness is a shared responsibility between local government and the 
community. 

 

Macedonia 
 

North Macedonia is a small, mountainous country in Southeast Europe, with a population of 
around 1.86 million people. Due to its geography and climate, the country is vulnerable to a 
range of natural hazards, including floods, wildfires, storms, droughts, and landslides (State 
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Statistical Office, 2021). Disaster risk management (DRM) responsibilities are shared between 
local authorities—referred to as Local Self-Government Units (LSGUs)—and two main 
national agencies: the Protection and Rescue Directorate (PRD) and the Crisis Management 
Center (CMC). These agencies have headquarters in the capital and regional offices 
throughout the country. 

Disaster Risk Management (DRM) in North Macedonia, including in the Polog Region and 
Municipality of Gostivar, is shared between two key institutions: the Protection and Rescue 
Directorate (PRD) and the Crisis Management Center (CMC). Both operate through central 
and local offices, forming the backbone of the Protection and Rescue System (PRS) and the 
Crisis Management System (CMS). 

These systems are interconnected and complementary, and both include various ministries, 
Local Self-Government Units (LSGUs), public enterprises, and other national and local 
stakeholders. 

In the specific area of flood risk management, responsibilities are shared among multiple 
institutions, including: 

● Ministry of Environment and Physical Planning (MoEPP) 
 

● Ministry of Agriculture, Forestry and Water Economy (MAFWE) 
 

● Hydrometeorological Service (HMS) 
 

● JSC Water Economy 
 

● National Commission on Dams 
 

For forest fire management, the public enterprise “National Forests” is also a key actor. 

These institutions work together in line with the Law on Protection and Rescue (2004) and 
the Law on Crisis Management (2005) to develop and implement risk assessments, 
emergency plans, and response mechanisms. 

The CMC, established by the Law on Crisis Management (2005), coordinates crisis response 
involving multiple sectors or threats to national security. It collects risk data, provides early 
warnings, and supports the government in managing complex emergencies. CMC operates 
with clearly defined protocols and coordination mechanisms through a Steering Committee 
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and Assessment Group. It also serves as the central point for early warning systems (E-112 or 
195) and risk assessments, which inform local response planning. 

Both the PRD and CMC have regional branches that link central government and municipal 
authorities. These regional offices support local governments in developing plans, mobilizing 
resources, and responding to emergencies. They also contribute to the preparation of risk 
assessments and response strategies, helping ensure that local DRM is aligned with national 
standards (Law on Crisis Management, 2005; Law on Protection and Rescue, 2004).18 

 
Polog Region and Municipality of Gostivar 
 

The Polog Region’s disaster risk management (DRM) framework involves multiple 
institutions operating at national, regional, and local levels. Two key agencies responsible for 
implementing DRM measures are the Protection and Rescue Directorate (PRD) and the 
Crisis Management Center (CMC). Both have local offices in Tetovo and Gostivar, covering 
municipalities across the region. 

Municipalities have key responsibilities for DRM at the local level. According to the Law on 
Local Government (2002), they are responsible for civil protection, including emergency 
planning, risk assessments, and coordination of services such as local fire brigades and 
utilities. The mayor leads local crisis response, supported by ad hoc Protection and Rescue 
Headquarters established under Articles 34 and 35 of the Law on Protection and Rescue 
(2004). If the situation exceeds local capacity, the municipal headquarters can transfer 
authority to the regional PRD office (Art. 22, Law on Protection and Rescue, 2004). 

However, many LSGUs lack sufficient budgets and resources to manage mid- or large-scale 
disasters on their own. They rely on support from the PRD, other municipalities, and financial 
                                                   
18 Law on Local Government. (2002). Official Gazette of the Republic of North Macedonia. 
Law on Protection and Rescue. (2004). Official Gazette of the Republic of North Macedonia. 
Law on Crisis Management. (2005). Official Gazette of the Republic of North Macedonia. 
Decree on the Protection and Rescue Plans. (2006). Official Gazette of the Republic of North 
Macedonia. 
State Statistical Office. (2021). Population Census 2021. 
United Nations Office for Disaster Risk Reduction (UNDRR). (2020). Country Disaster Risk Profile: 
North Macedonia. 
Protection and Rescue Directorate (PRD). (2023). Annual Operational Report. 
Crisis Management Center (CMC). (2022). Strategic Plan and Operational Guidelines. 
UNDP North Macedonia. (2021). Flood Risk Reduction in the Polog Region. 
European Commission. (2019). Decision (EU) 2019/420 on the Union Civil Protection Mechanism. 
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aid from the central government (UNDRR, 2020). The PRD, created in 2005, is the national 
civil protection authority. It is responsible for prevention, preparedness, response, and 
recovery, including support for municipal risk assessments, organizing training and 
exercises, and deploying resources nationally or internationally (Law on Protection and 
Rescue, 2004). 

The PRD offices in Tetovo and Gostivar support municipalities with DRM activities, including 
risk assessments, preparedness, and coordinating protection and rescue operations. They 
are also responsible for mobilizing resources when local capacities are overwhelmed—
particularly during floods or wildfires, which frequently affect the region (PRD, 2023). 

The CMC maintains a regional office in Tetovo, with representation in Gostivar, focusing on 
hazard monitoring, data management, early warning systems, and crisis response 
coordination. It also assists in updating regional risk assessments and supports local 
authorities in decision-making (CMC, 2022). 

The Municipality of Gostivar, like other Local Self-Government Units (LSGUs), is the first 
responder during emergencies. Its Local Crisis Headquarters, led by the mayor, coordinates 
local emergency services such as fire brigades and public utilities. However, limited 
resources often mean Gostivar relies on support from PRD, CMC, and neighboring 
municipalities (Law on Local Government, 2002; Law on Protection and Rescue, 2004). 

Local emergency efforts in Gostivar are also supported by the Red Cross and volunteer 
organizations, especially during flood events. Public awareness and preparedness 
campaigns are often carried out in collaboration with national bodies or funded through 
international projects, such as those led by UNDP North Macedonia (UNDP, 2021). 

The Law on Local Government (2002), Law on Protection and Rescue (2004), and Law on 
Crisis Management (2005) define the role of municipalities like Gostivar in DRM. 
Municipalities must develop or adopt several planning documents, often in cooperation with 
central authorities, including (Articles and methodologies outlined in respective laws and 
decrees: Law on Crisis Management; Law on Waters; Decree, 2006): 

● Risk Assessment and Protection and Rescue Plan (PRD-approved) 
● Annual Crisis Management Program 
● Threat Assessment (based on regional input from CMC) 
● Flood Protection Operational Plan 

Flood Risk Management Plan, following the EU Floods Directive (2007/60/EC) 

These plans are developed using national methodologies or, where absent, adapted from EU 
standards. For example, flood risk planning in Gostivar follows methodologies from the EU 
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Water Framework Directive (2000) and Floods Directive (2007). The MoEPP and MAFWE 
prepare Programmes for Flood Protection as part of the broader River Basin Management 
Plans. 

Despite a well-defined framework, resource constraints, outdated equipment, and limited 
technical capacity continue to hinder effective DRM in the region. However, coordination 
with PRD, CMC, national ministries, and mechanisms like the EU Union Civil Protection 
Mechanism (UCPM) provides critical support to municipalities like Gostivar (Decision (EU) 
2019/420; DG ECHO, 2023). 

Stakeholder Mapping and Engagement 
 

The Stakeholder Mapping chapter provides an overview of the key stakeholders involved in 
the integrated disaster management process, highlighting their roles, expectations, and the 
plans for ensuring their engagement throughout the project implementation. Effective 
disaster management requires a collaborative approach, where multiple stakeholders 
contribute their expertise, resources, and efforts towards reducing risks and responding to 
emergencies. The stakeholders can be broadly categorized into seven key groups: 
government ministries, departments, and agencies; flood-prone communities; other basin 
communities; scientific institutions; registered NGOs; voluntary organizations; and the 
private sector. 

Each stakeholder group plays a vital role in ensuring the success of the disaster 
management plan. Local authorities, including municipal governments, are key decision-
makers responsible for emergency management and the coordination of disaster response 
activities. Civil society organizations (CSOs) and registered NGOs are instrumental in raising 
awareness, mobilizing resources, and supporting vulnerable groups during emergencies. 
Emergency responders, such as fire departments and rescue teams, provide critical on-the-
ground support during disasters, while community representatives offer valuable insights 
into local needs and conditions. 

The expectations of each stakeholder group are varied, ranging from the provision of real-
time data and better communication systems, to more funding and updated legislative 
frameworks. To ensure effective engagement, it is essential that all stakeholders are regularly 
consulted and actively involved in decision-making processes throughout the project. This 
chapter outlines how stakeholder engagement will be maintained, emphasizing continuous 
communication, feedback mechanisms, and collaboration to create a resilient disaster 
management strategy that addresses the needs and concerns of all involved parties. 
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Marche Region - Cagli 
 

In Marche region, various stakeholders play essential roles in disaster risk management, 
response, and recovery, each contributing to the overall resilience of the community. These 
stakeholders range from local authorities and civil society organizations to emergency 
responders, local communities, and national authorities. Their collective efforts are crucial for 
effective disaster preparedness and response in this geographically challenging area. 

Local Authorities, including towns such as Apecchio, Acqualagna, Cagli, Cantiano, Frontone, 
and Serra Sant'Abbondio, hold significant responsibility in managing civil protection plans, 
resource allocation, and coordinating local disaster responses. Their impact is high, as they 
directly implement policies and risk management strategies, ensuring that their 
communities are prepared for emergencies. However, they face challenges, such as limited 
funding and resources to fully implement disaster management plans, which hinder their 
ability to respond swiftly and effectively in times of crisis. Local authorities require support in 
enhancing their disaster management capacities, ensuring that they can mitigate risks and 
efficiently protect their populations. 

CSOs, including entities like Cagli Red Cross and Apecchio Rescue, play a critical role in 
disaster relief and humanitarian aid coordination. These organizations provide support to 
affected communities, manage emergency responses, and raise public awareness about 
disaster risks. The influence of CSOs is high, as they contribute significantly to immediate 
relief efforts and community engagement. However, their operations are constrained by 
limited volunteer resources and emergency supplies, which restrict their capacity to respond 
to large-scale emergencies. Collaboration with emergency services and improved access to 
resources are key needs for CSOs to enhance their effectiveness in disaster situations. 

Emergency Responders, such as the Volunteer Civil Protection teams from Acqualagna, 
Cagli, Cantiano, and Frontone, are instrumental in supporting the municipalities and 
coordinating with regional and national authorities, including the Carabinieri, Marche region 
civil protection, and firefighters. They are crucial to managing the logistics of disaster 
response. Their influence is high, as they are on the front lines of emergency operations, 
providing immediate assistance to affected communities. However, these responders face 
challenges related to the lack of infrastructure, such as inadequate logistics hubs for storing 
equipment, and limited support from local institutions during emergencies. Ensuring better 
coordination, access to safety devices, and dedicated storage spaces for emergency 
equipment are vital for enhancing their operational effectiveness. 

Local Communities, including citizens in risk-prone areas and vulnerable groups such as the 
elderly and those with disabilities, are at the heart of disaster response efforts. The local 
communities’ involvement is essential for the success of preparedness and recovery 
strategies. Their influence is medium, as they are directly impacted by disaster events and 
are critical in implementing safety measures at the grassroots level. However, local 
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communities often face difficulties in accessing timely information, especially in remote 
areas with limited connectivity. Their concerns revolve around the lack of awareness and 
preparedness for disasters, particularly in areas with limited access to emergency services 
and communication networks. Effective engagement and support to improve public 
awareness and disaster resilience in these communities are necessary for reducing 
vulnerability. 

Finally, National Authorities, particularly the Civil Protection at the national level, play a 
crucial governance role in disaster response, risk management, and public safety. Their 
influence is high due to their policy-making power, resource allocation, and ability to 
coordinate across all levels of government. The National Civil Protection Authority is 
responsible for providing data on potential risks, training in risk mitigation, and ensuring the 
effective communication of emergency alerts. However, one of the key concerns for national 
authorities is the low public awareness and resistance to safety measures, which can 
complicate disaster response efforts. Additionally, limited coordination between national, 
regional, and local levels, and insufficient resources for emergency preparedness, hinder 
their overall effectiveness. 

Below is the Table 3 for Stakeholder Analysis Matrix for Marche region. 

 

Table 3. Stakeholder Analysis Matrix - Marche Region 

Stakeholder 
Group 

Specific 
Stakeholder 

Role/Interest Impact/In
fluence 
(Low/Med
ium/High) 

Stakeholder Needs Stakeholder Concerns 

Local 
Authorities 

Town of  
Apecchio; 
Town of  
Acqualagna; 
Town of Cagli;  
Town of  Cantiano;  
Town of  
Frontone;  
Town of  Serra 
Sant'Abbondio;  

civil protection 
plans and 
resource 
allocation. 

High Support in policy 
implementation, risk 
management. 

Lack of funding and 
resources to implement 
disaster plans. 

Civil Society 
Organization
s (CSOs) 

Cagli Red Cross; 
Apecchio Rescue;  

Disaster relief, 
humanitarian aid 
coordination, 
support to 
affected 
communities, 
public 
awareness. 

High Collaboration with 
emergency services 
and real time 
system-sharing. 

Limited volunteer 
workforce and emergency 
stock. 
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Emergency 
Responders 

Volunteer Civil 
Protection 
Acqualagna;   
Volunteer Civil 
Protection Cagli; 
Volunteer Civil 
Protection 
Cantiano; 
Volunteer Civil 
Protection 
Frontone. 

To support the 
municipalities, 
Carabinieri, 
Marche regions, 
civil protection, 
firefighters 

High Instrumentation 
and safety devices 
Coordination from 
the CNMU at local 
level 
Logistics hub 
because at the 
moment they use 
municipal spaces 
but they would need 
their own hub to 
store material 

Lacks support from local 
institutions especially in 
emergency situations 

Local 
Communities 

- Citizens in risk-
prone areas 
- Vulnerable 
groups of Citizens 

    

National 
Authorities 

Civil Protection Governance, 
disaster 
response, risk 
management, 
public safety, 
and policy 
enforcement 

High Data on potential 
risks, training in risk 
mitigation, efficient 
communication 
systems, equipment, 
and trained staff. 

low public awareness and 
resistance to safety 
measures. 

 

Molise 
 

The stakeholder table for Molise region highlights key groups involved in disaster risk 
management, outlining their roles, needs, concerns, and impact/influence levels. Local 
authorities in 59 municipalities in the Molise area, play a significant role in emergency 
management. They are responsible for initiating information channels for the citizenry and 
managing emergencies based on guidance from regional and national civil defense 
departments. Their impact is high, and they require greater decentralization of decision-
making and management from the central to the local level, along with closer early warning 
systems tailored to local needs. A significant concern for these local authorities is the absence 
of a direct early warning system that is closer to the local communities, particularly those in 
inland areas. The civil protection department of the Molise region, a critical part of the civil 
defense system, is responsible for coordinating emergency operations, collecting data on 
hazards, and supporting municipalities in drafting emergency plans. They collaborate with 
scientific and technical bodies to ensure effective response strategies. Their influence is high, 
and they need improved coordination between local and central civil defense authorities. 
One major concern is the lack of coordination between local and national levels, which can 
delay the response to emergencies. 

Emergency responders, including fire departments and rescue teams, are on the front lines 
during crises, providing protection and rescue services. These responders are highly 
influential and require better equipment, training, and resources to enhance their capacity 
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to manage disasters effectively. A key concern is the lack of specialized corps and volunteers, 
limiting the effectiveness of their operations, as well as insufficient resources to handle large-
scale emergencies. Local communities, often organized into voluntary associations, 
collaborate with official bodies in managing natural disaster prevention and response 
activities. They play a medium-level role in disaster risk management and need improved 
early warning systems and better public education on disaster preparedness. The lack of 
awareness and general public preparedness is a concern, as it leaves many people 
unprepared to respond to disasters. 

National authorities, such as the civil protection authorities and the Ministry of Environment 
and Ecological Transition, provide coordination and assistance at the central level during 
emergencies. They also support local authorities in implementing emergency measures. 
Their influence is high, and they need to improve the quality of emergency plans and foster 
better cooperation between various entities. One major concern is the insufficient 
coordination between institutions at the national level, which results in inefficiencies and 
delays at the local level. 

Technical partners, including software developers and data providers, support emergency 
management through the provision of technological tools that assist in monitoring and 
managing disaster risks. These partners are also highly influential and need enhanced 
monitoring tools and improved data sharing across agencies. A concern among technical 
partners is the lack of coordinated data pooling and the need for better integration of 
technological resources to improve disaster management systems. 

Media outlets, including local and regional media, play a key role in crisis communication by 
disseminating crucial information such as warnings, safety measures, and evacuation routes 
during emergencies. Their influence is medium, and they require better communication 
systems to ensure timely and effective information distribution during disasters. One 
concern for the media is the lack of coordination among stakeholders, which can impact the 
accuracy and timeliness of the information provided to the public. 

Educational institutions, including universities and research centers, are involved in research 
on natural disasters and disaster risk reduction. They also play a role in educating future 
generations about disaster preparedness and response strategies. Their impact is medium, 
and they need to enhance research on natural disasters and integrate disaster risk reduction 
(DRR) education into their curricula. A concern for educational institutions is the lack of DRR 
education at earlier stages of schooling, which hinders widespread public understanding of 
disaster risks. 

Across stakeholders, several key concerns arise, including challenges in coordination 
between different levels of government and organizations, a lack of public awareness and 
preparedness for disasters, and the need for improved early warning systems. There is also a 
noticeable gap in resources for emergency responders, including a shortage of specialized 
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equipment and volunteers. Furthermore, technical partners emphasize the need for better 
integration of data and improved monitoring systems for more effective disaster response. 

There are opportunities for improvement, such as enhancing collaboration between local 
and regional stakeholders, investing in public education and awareness campaigns, 
leveraging technology to improve data sharing, and addressing resource gaps for 
emergency responders. These measures would help improve disaster risk management in 
the Molise region and ensure a more efficient and effective response to future crises. 

Below is the Table 4 for Stakeholder Analysis Matrix for Molise. 

 

Table 4. Stakeholder Analysis Matrix - Molise 

Stakeholder 
Group 

Specific 
Stakeholder 

Role/Interest Impact/ 
Influenc
e (Low/ 
Medium/ 
High) 

Stakeholder 
Needs 

Stakeholder 
Concerns 

Local 
Authorities 

- Municipal 
Governments: 
59 
muncipalities 
of the GAL 
Molise area  

Municipalities are interested in the 
phenomenon of emergencies to initiate 
information channels for the citizenry, 
and are also directly involved in the 
management of emergencies on the 
instructions of the civil defense 
departments at the regional and 
national levels 

high Greater 
decentralization of 
decision-making 
and management 
from the central to 
the local level 

Early warning 
system closer to 
local community 

Civil Society 
Organization
s (CSOs) 

Civil 
protection 
department 
of Molise 
Region 

Civil Defense departments in the regions 
play a key role in managing emergencies 
and protecting the safety and welfare of 
the population. Here is an overview of 
their main functions and responsibilities: 
 
Regional Civil Defense departments are 
responsible for planning activities to 
prevent natural and man-made hazards 
(e.g., earthquakes, floods, fires, etc.). 
They are responsible for the 
implementation of regional emergency 
plans and support municipalities in 
drafting local civil defense plans. 
They collaborate with scientific and 
technical bodies to collect and analyze 
data on hazards in the region. 
 
During emergencies, regional 
departments are at the forefront of 
coordinating relief operations, activating 
emergency plans and ensuring that 
resources are distributed effectively. 
They can activate regional operations 
centers (CORs) that are responsible for 
coordinating interventions in areas 
affected by emergencies. 

high Improve the 
coordination 
system between 
local and central 
civil defense  

Lack of 
coordination at the 
central and local 
levels  
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Emergency 
Responders 

- Fire 
Departments 
- Rescue 
Teams 

Fire protection is entrusted to territorial 
firefighting corps. They make 
preparations and take measures to 
protect citizens from natural disasters 
and other accidents and the 
consequences caused by them. 

high improve 
rescue/emergency 
equipments 

Absence of a 
sufficient number 
of special corps and 
volunteers for 
emergency 
management and 
safeguard 
measures.  

Local 
Communities 

citizens and 
local 
communities  

local communities often organize 
themselves into voluntary associations 
that along with official bodies cooperate 
in emergency management and natural 
disaster prevention activities.  

medium improve early 
warning systems, 
in particular for the 
citizenship of 
inland areas  

Absence of 
readiness and 
insufficient general 
public awareness 
and education 
about disaster risks, 
which leaves many 
people unprepared 
to deal with 
disasters.  

National 
Authorities 

Civil 
protection 
authorities 
and ministry 
of enviroment 
and 
ecological 
transition 

national authorities, such as Civil 
Defense, assist at the central level in 
emergencies and ensure on the local 
level execution of all activities that need 
to be carried out to manage the 
emergency 

high improve quality of 
emergency plans 
and cooperate 
with other entities 
in the decision 
making process 

Even at the central 
level, there is not 
much coordination 
among institutions 
governing 
emergency risks. 
This results in a 
necessary inability 
even at the local 
level of emergency 
management and 
coordination  

Technical 
Partners 

- Software 
Developers 
- Data 
Providers 

civil defense centers for emergency 
management and alert risk reporting are 
equipped with technical bodies to 
process emergency data and make the 
emergency management system 
efficient.  

high improve 
monitoring and 
managing tools for 
a better developed 
early warning 
system 

improved data 
pooling and 
coordination 
among agencies 
and techncal 
expert/services 
could bring a more 
effective disaster 
management.  

Media 
Outlets 

- Local and 
Regional 
Media 

The mass media play a key role in crisis 
management, performing various 
functions ranging from emergency 
communication to awareness raising 
and resource coordination.  
Mass media, such as television, radio, 
newspapers and, increasingly, online 
platforms, are essential for 
communicating crucial information 
quickly and effectively to the public. 
During a crisis (such as a natural disaster, 
accident, or pandemic), mass media 
disseminate alert warnings and vital 
information, such as areas at risk, safety 
measures to be taken, evacuation routes, 
and emergency numbers. 
They also provide real-time updates on 
situation developments and operational 

medium improve a better 
system for 
communication in 
case of emergcy 
risk and disaster  

improve quality in 
communication 
and information 
during all risk 
managment 
activities, event the 
preparatory 
activities to the 
possible disaster 
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difficulties, ensuring that the public is 
always informed and prepared. 

Educational 
Institutions 

- Universities 
- Research 
Centers 

 medium Improve research 
programme on 
natural disasters 

Prepare students, 
from elementary 
school, on general 
basis of risk hazard 
and how to apply 
basic methods to 
face the problem if 
it will occur 

 

Krapinsko-zagorska County 
 

The stakeholder analysis for the Krapinsko-zagorska County and the town of Klanjec 
highlights various groups involved in disaster risk management and response. Local 
authorities, such as the town of Klanjec and Krapinsko-zagorska County, are responsible for 
governance, disaster planning, and resource allocation. They require support in policy 
implementation, risk management, and training but face challenges due to a lack of funding 
and resources. Civil society organizations, including the Red Cross City Societies from several 
towns, are engaged in disaster relief, humanitarian aid coordination, and public awareness. 
They are highly involved and need regular training programs, skilled volunteers, and 
collaboration with emergency services, but struggle with a limited workforce and 
inadequate emergency stock. Emergency responders, particularly volunteer fire 
departments and the Croatian Mountain Rescue Service, play a key role in firefighting, rescue 
operations, and disaster support. They require enhanced training, updated equipment, and 
improved early warning systems, with a specific focus on expanding education to handle a 
broader range of disasters and providing specialized training. Local communities, 
particularly citizens in risk-prone areas and vulnerable groups, are a vital part of the disaster 
response, though their needs are not specified in detail. National authorities, such as civil 
protection, focus on governance, disaster response, and risk management. They need better 
data, training, communication systems, and resources, but face challenges due to inaccurate 
data and low public awareness. Technical partners and international organizations are 
mentioned but not specifically detailed in their needs or concerns. Media outlets, such as 
local news sources like Zagorski List and zagorje.com, play an important role in informing 
the public, but struggle with inaccuracies or delays in providing timely and accurate 
information. There is a clear emphasis on the need for improved coordination, resources, and 
training across all stakeholders to enhance disaster management in the region. 

Below is the Table 5 for Stakeholder Analysis Matrix for Krapinsko-zagorska County. 
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Table 5. Stakeholder Analysis Matrix - Krapinsko-zagorska County 

Stakeholder 
Group 

Specific Stakeholder Role/Interest Impact/ 
Influence 
(Low/Mediu
m 
/High) 

Stakeholder Needs Stakeholder 
Concerns 

Local 
Authorities 

Town of Klanjec 
Krapinsko-zagorska 
County 

Governance, disaster 
planning and 
resource allocation. 

High Support in policy 
implementation, risk 
management, and 
training. 

Lack of funding 
and resources to 
implement 
disaster plans. 

Civil Society 
Organization
s (CSOs) 

Red Cross City Society 
Pregrada 
Red Cross City Society 
Zabok 
Red Cross City Society 
Donja Stubica 
Red Cross City Society 
Zlatar 

Disaster relief, 
humanitarian aid 
coordination, support 
to affected 
communities, public 
awareness. 

High Regular training, 
training programs, 
skilled volunteers, 
collaboration with 
emergency services 
and real time system-
sharing. 

Limited 
volunteer 
workforce and 
emergency 
stock. 

Emergency 
Responders 

Volunteer Fire 
Department Klanjec 
Volunteer Fire 
Department Kumrovec 
Volunteer Fire 
Department Tuhelj 
Volunteer Fire 
Department Zagorska 
Sela 
Volunteer Fire 
Department Kraljevec na 
Sutli 

Firefighting, 
emergency rescue 
services, rapid 
response and 
disaster support. 

Medium Enhanced training and 
updated equipment, 
early warning systems 
and safety measures 
training, maintenance 
of firefighting vehicles 
and rescue tools. 

Education on 
disasters beyond 
fires, proper 
water rescue 
equipment, and 
specialized 
training are 
essential for 
effective 
response. 

 Croatian Mountain 
Rescue Service Zlatar 
Bistrica 

Search and rescue 
operations 

High Advanced equipment 
and maps for 
response. 

Delays in 
resource 
allocation and 
difficult terrain 

Local 
Communities 

-Citizens in risk-prone 
areas 
- Vulnerable groups of 
Citizens 

    

National 
Authorities 

Civil Protection Governance, disaster 
response, risk 
management, public 
safety, and policy 
enforcement. 

High Data on potential risks, 
training in risk 
mitigation, efficient 
communication 
systems, equipment, 
and trained staff. 

Lack of accurate 
data and 
forecasting tools, 
low public 
awareness and 
resistance to 
safety measures. 

Media 
Outlets 

Zagorski List 
zagorje.com 

Informing the public. Low Timely and accurate 
updates on ongoing 
situations. 

Inaccurate or 
delayed 
information. 

 

 

http://zagorje.com/
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Cetinje 
 

The stakeholder analysis for Cetinje outlines the roles, needs, and concerns of various groups 
involved in disaster management and response in the region. Local authorities in Cetinje are 
highly involved in emergency management at both the regional and national levels under 
civil defense directives. They seek increased decentralization of decision-making from the 
national level to the local level but face challenges due to the lack of an early warning system. 
Civil society organizations, including environmental and local NGOs, collaborate with 
scientific and technical bodies to collect and analyze data on regional hazards. Their primary 
need is to improve coordination between local and national civil defense, though they face 
a lack of coordination between these levels. Emergency responders, such as the Protection 
and Rescue Service of Cetinje, are tasked with protecting the public from fires and floods. 
They need improved rescue and emergency equipment and face the challenge of 
insufficient numbers of special corps and volunteers for effective emergency management. 
Local communities, particularly those in risk-prone areas and vulnerable groups, are crucial 
in emergency management and disaster prevention efforts. They require better early 
warning systems, especially in inland areas, but are hindered by a lack of readiness and 
insufficient public awareness about disaster risks. National authorities, including the Ministry 
of Interior Affairs and the Directorate for Protection and Rescue of Montenegro, provide 
central assistance during crises and coordinate emergency management. They require 
improved emergency plans and better cooperation with other entities but struggle with 
coordination among institutions concerning emergency risks. The technical partners in this 
region, including software developers and data providers, are mentioned without specific 
needs or concerns. Media outlets, such as local and regional media, play a key role in crisis 
communication, disseminating vital information to the public during emergencies. They 
need better communication systems to improve the quality of information shared during 
disaster management and risk activities. Lastly, educational institutions like universities and 
research centers contribute to improving research on natural disasters and preparing 
students with basic disaster risk knowledge. Their focus is on enhancing disaster-related 
education and preparing students with the necessary skills to face potential disasters. 

Below is the Table 6 for Stakeholder Analysis Matrix for Cetinje. 

 

 

 

Table 6. Stakeholder Analysis Matrix - Cetinje 
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Stakeholder 
Group 

Specific 
Stakeholder 

Role/Interest Impact/ 
Influenc
e (Low/ 
Medium/ 
High) 

Stakeholder 
Needs 

Stakeholder Concerns 

Local 
Authorities 

Old Royal 
Capital Cetinje 

In addition to being directly 
involved in emergency 
management at the regional and 
national levels under the 
directives of civil defense 
departments, the municipality is 
interested in the phenomena of 
emergencies in order to establish 
information channels for the 
public. 

High Increased 
decentralization of 
management and 
decision-making 
from the national 
to local levels 

Lack of early warning 
system 

Civil Society 
Organization
s (CSOs) 

Environmenta
l and local 
NGOs 

They collaborate with scientific 
and technical bodies to collect 
and analyze data on hazards in the 
region. 

Low Improve the 
coordination 
system between 
local and national 
civil defense  

Lack of coordination 
between the national 
and local level 

Emergency 
Responders 

Protection 
and rescue 
service of Old 
Royal Capital 
Cetinje 

Protection and rescue service of 
Old Royal Capital Cetinje is in 
charge of protecting against fire 
and floods. They plan ahead and 
take action to shield the public 
from accidents, natural disasters, 
and the fallout from them. 

High Improve 
rescue/emergency 
equipments 

Insufficient number of 
special corps and 
volunteers for 
emergency 
management and 
safeguard measures.  

Local 
Communities 

Citizens in 
risk-prone 
areas 
Vulnerable 
groups of 
Citizens 

Local communities often organize 
themselves into voluntary 
associations that along with 
official bodies cooperate in 
emergency management and 
natural disaster prevention 
activities.  

Medium Improve early 
warning systems, 
in particular for the 
citizenship of 
inland areas  

Absence of readiness 
and insufficient general 
public awareness and 
education about 
disaster risks, which 
leaves many people 
unprepared to deal 
with disasters.  

National 
Authorities 

Ministry of 
Interior Affair 
Directorate for 
Protection 
and Rescue of 
Montenegro 

In times of crisis, Directorate for 
Protection and Rescue of 
Montenegro provides central 
assistance and guarantees that all 
necessary actions are taken locally 
to control the situation. 

High Improve quality of 
emergency plans 
and cooperate 
with other entities 
in the decision 
making process 

Lack of coordination 
among institutions 
concerning emergency 
risks.  

Media 
Outlets 

Local and 
Regional 
Media 

The mass media play a key role in 
crisis management, performing 
various functions ranging from 
emergency communication to 
awareness raising and resource 
coordination.  
Mass media, such as television, 
radio, newspapers and, 
increasingly, online platforms, are 
essential for communicating 
crucial information quickly and 
effectively to the public. 
During a crisis (such as a natural 
disaster, accident, or pandemic), 
mass media disseminate alert 
warnings and vital information, 
such as areas at risk, safety 

Medium Improve a better 
system for 
communication in 
case of emergency 
risk and disaster  

Improve quality in 
communication and 
information during all 
risk managment 
activities, event the 
preparatory activities to 
the possible disaster 
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measures to be taken, evacuation 
routes, and emergency numbers. 
They also provide real-time 
updates on situation 
developments and operational 
difficulties, ensuring that the 
public is always informed and 
prepared. 

Educational Institutions - Universities 
- Research Centers 

Medium Improve research 
programme on 
natural disasters 

Prepare students, from 
elementary school, on 
general basis of risk 
hazard and how to 
apply basic methods to 
face the problem if it 
will occur 

 

Dibër 
 

Local authorities in Dibër are responsible for decision-making on the local level, preparing 
and approving legal acts, and managing the civil protection department. They have a high 
level of influence and need data, emergency plans, technical assistance, and expert support 
for legal documents. However, they face challenges such as a lack of funds and insufficient 
national funding. Civil society organizations, such as Ekologet per Rajonin and Agro Eko 
Dibra, collaborate on environmental issues at the local level and have a medium level of 
influence. They require a common action plan but struggle with limited funding for projects. 
Emergency responders, including the Fire Department MNZSH and rescue teams, are crucial 
in managing emergencies, planning, and raising awareness. They have a high level of 
influence and need an approved response plan, modern fire machines, and better training 
equipment, but they face issues like a lack of investments, equipment, and machines. Local 
communities, especially citizens in risk-prone areas and vulnerable groups, collaborate with 
voluntary groups to prevent and intervene in emergencies, identify risks, and support 
responders. They have a high level of influence and need better coordination with 
responders but suffer from a lack of common meetings. National authorities, such as the 
Ministry of Environment and the Agency of Environment Protection, are involved in disaster 
management, monitoring, and alerting the public. They have a medium level of influence 
and need real data from local governments, improved communication with local authorities, 
and updates to legislative frameworks to grant more competences to local governments, 
along with better cross-border communication. Technical partners, including software 
developers and data providers, are mentioned without specific needs or concerns. Media 
outlets, including local and regional media platforms like Portali Ketu, Dibra On, and Dibra 
News, play an essential role in informing the public, raising concerns, and promoting the 
region's environmental beauty. They have a medium level of influence and require timely 
news and information but struggle with delayed news. Educational institutions like the 



 
 

 
»BEALERT is co-funded by the European Union through the Interreg IPA ADRION programme«e« 

112 
 
 

 

 

University of Agriculture's Department of Environment in Tirana and research centers 
contribute to research and technical assistance in environmental and disaster management. 
However, they face challenges due to a lack of funding for research. 

Below is the Table 7 for Stakeholder Analysis Matrix for Dibër. 

 

Table 7. Stakeholder Analysis Matrix - Dibër 

Stakeholder 
Group 

Specific 
Stakeholder 

Role/Interest Impact/ 
Influenc
e (Low/ 
Medium/ 
High) 

Stakeholder Needs Stakeholder 
Concerns 

Local 
Authorities 

Dibër 
Municipality 

Decision makers on local level, 
preparation and approval of local legal 
acts, management of civil protection 
department, investing and 
maintaining public infrastructure 

high data, emergency plan, 
experts for techical 
assistace for legal acts, 
and other related 
documents 

lack of funds, 
lack of 
national 
funding 

Civil Society 
Organization
s (CSOs) 

Ekologet per 
Rajonin, Agro Eko 
Dibra 

collaboration on common issues with 
environmental organizations in local 
level 

medium common action plan Lack of funds 
for projects 

Emergency 
Responders 

- Fire Department 
MNZSH in the 
Municipality 
- Rescue Teams, 

interventions in case of emergencies, 
planning, rasing awareness on 
emergency issues, 

high plan of respond 
approved, who is doing 
what in such situations 
(protocol) needs for 
modern fire machines, 
equipments for the 
team trainning for them 
etc 

lack of 
investments, 
lack of 
equiments, 
lack of 
machines 

Local 
Communities 

-Citizens in risk-
prone areas 
- Vulnerable 
groups of Citizens 

collaboration with voluntary groups in 
the community, regarding prevention 
and intervention in such cases, 
identification of potential risks in the 
villages, etc 

high coordination of citizen 
groups and responders 

lack of 
common 
meetings 

National 
Authorities 

- Ministry of 
Environment 
- Agency of 
Environment 
Protection 

National legislation framework, Data 
gathering and processing, Disaster 
management, monitoring, alerting 
and informing the public about 
natural disasters, introducing 
measures for the rehabilitation of 
affected areas, monitoring the 
implementation of the law (inspection 

medium Real data from the local 
government, surveys, 
improvement of 
communication 
between local and 
national level, more 
changes in legislative 
framework for more 
competences to local 
governement, , better 
cross-border 
communication. 

lack of 
coordination 
between 
national and 
local, need 
for updated 
laws, etc 

Media 
Outlets 

- Local and 
Regional Media, 
Portali Ketu 
mbidhen 
Dibranet, Dibra 
On, Dibra News 
etc 

promoting environment beauties, 
raising concerns, informing public 

medium live news, information in 
time 

lack of news 
on time 
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Educational 
Institutions 

- University of 
Agriculture, 
department of 
Environment 
Tirana 
- Research 
Centers 

research, technical assistance, studies 
in the field etc 

low  lack of funds 
for research 

 

Ajdovščina 
 

Local authorities, including municipalities Ajdovščina, Monfalcone, and Città Metropolitana 
di Venezia, are key decision-makers at the local level, responsible for creating legal acts, 
managing civil protection departments, and maintaining public infrastructure. Their impact 
is medium, and they require real-time data, detailed emergency response plans, sufficient 
funds, and advanced alarming systems. Their main concerns are related to restrictive 
national legislation and a lack of timely funding for relevant activities. CSOs, such as 
environmental NGOs and community risk groups, are involved in networking, project 
implementation, and searching for funding sources. They have a low level of influence and 
need active collaboration from organizations and adequate funding. Their main challenge is 
the inactivity of some organizations and a lack of funding. 

Emergency responders, including fire departments and rescue teams such as the Fire 
Brigade Unit of Nova Gorica, the Voluntary Fire Brigades Association of Postojna, and the Fire 
and Rescue Unit of Ajdovščina, play a critical role in prevention, planning, and emergency 
interventions. Their influence is medium, and they need real-time data, good equipment, 
adequate personnel, jurisdiction, and an improved radio communication network, as well as 
an advanced interactive alarming system. Their concerns include limited funds, a shortage 
of responders, and emergency situations that exceed their capacities. Local communities, 
particularly citizens in risk-prone areas and vulnerable groups, are important stakeholders in 
collaboration with responders for prevention and intervention. Their role is essential, but 
their needs and concerns are not detailed in the table. 

National authorities, including ministries of environment, disaster management agencies, 
and local agencies like the Slovenia Forestry Service and the Protection and Rescue 
Administration of the Republic of Slovenia, have a high level of influence. They are 
responsible for national legislation, data gathering, disaster management, monitoring, and 
communication. Their needs include real-time data from the terrain, competent personnel, 
better cross-border communication, and improvements to the legislative framework. Their 
concerns are related to a lack of communication, inconsistent national and local legislation, 
and outdated laws that do not meet current field needs. Technical partners, such as software 
developers and data providers like IGEA d.o.o., focus on developing new technologies for 
monitoring, data analysis, and future planning. They have a low level of influence and require 
detailed descriptions of other stakeholders' needs, competent personnel, and knowledge to 
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develop custom solutions. Their concerns include limited access to data, frequent changes 
in client requirements, legislation limitations, and insufficient personnel. Media outlets, 
including local and regional platforms like Lokalne Ajdovščina, Radio Robin, Radio Koper, and 
Primorski Val, are essential for informing the public. They have a low level of influence and 
need accurate and timely information. Their main concern is the potential for inaccurate or 
delayed information during emergencies. Educational institutions, such as universities, 
research centers, and the Slovenian Forestry Institute, are involved in research, education, 
pilot testing, and development. They have a medium level of influence and need accurate 
identification of stakeholder needs, access to knowledge, data, equipment, and funding for 
research programs. Their concerns include a lack of funding for research, educational 
programs, and testing, as well as a lack of equipment and insufficient personnel. There are 
interconnected roles and concerns of various actors involved in disaster management and 
response in Ajdovščina, and a need for better coordination, funding, and technological 
support. 

 

Below is the Тable 8 for Stakeholder Analysis Matrix for Ajdovščina. 

Table 8. Stakeholder Analysis Matrix - Ajdovščina 

Stakeholder 
Group 

Specific 
Stakeholder 

Organization Role/Interest Impact/ 
Influence 
(Low/ 
Medium/ 
High) 

Stakeholder 
Needs 

Stakeholder Concerns 

Local 
Authorities 

Municipal 
Governments 

- Municipality 
of Ajdovščina 
- Municipality 
of Monfalcone 
- Città 
Metropolitana 
di Venezia 

Decision makers on local 
level, Establishers of local 
legal acts, management 
of civil protection 
department, investing 
and maintaining the local 
public infrastructure 

Medium Real time data, 
elaborate 
emergency 
response plan, 
funds, an 
advanced 
interactive 
alarming system  

Limitative national legislation, 
enough funds and on time for 
related activities,   

Civil Society 
Organizations 
(CSOs) 

 
Environmental 
NGOs 
Community 
Risk Groups 

- Istituto di 
sociologia 
internazionale 
ISIG 

Networking, 
implementation of 
projects, actively 
searching for funding 
sources 

Low Active 
collaborating 
organizations; 
funds 

Inactive collaborating 
organizations, lack of funds 

Emergency 
Responders 

Fire 
Departments 
Rescue Teams 

- Fire brigade 
Unit of Nova 
Gorica 
- Voluntary 
fire brigades 
association 
Postojna 

Prevention, planning, 
interventions in case of 
emergencies, preparation 
of potential 
improvements in this 
area, raising awareness 
among people 

Medium Real time data, 
good equipment, 
enough people, 
jurisdiction, 
better radio 
communication 
network,  

Limited funds, limited number 
of emergency responders, 
emergency situation that 
exceeds the capacities, more 
restrictive legislation.  
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- Fire and 
rescue unit of 
Ajdovščina 

an advanced 
interactive 
alarming system 

Local 
Communities 

Citizens in risk-
prone areas 
Vulnerable 
groups of 
Citizens 

     

National 
Authorities 

Ministries of 
Environment 
Disaster 
Management 
Agencies 

- Slovenia 
Forestry 
Service 
(Tolmin and 
Sežana) 
- Protection 
and Rescue 
Administration 
of the 
Republic of 
Slovenia 
- Regione 
autonoma 
FVG, Servizio 
Foreste 
- Civil 
Protection, 
FVG   
Еnvironmental 
agency of 
Slovenia  

National legislation 
framework, Data 
gathering and processing, 
Disaster management, 
monitoring, alerting and 
informing the public 
about natural disasters, 
introducing measures for 
the rehabilitation of 
affected areas, 
monitoring the 
implementation of the 
law (inspection)  

High Real time data 
from the terrain, 
competent 
people, 
improvement of 
communication 
between local 
and national 
level, some 
changes in 
legislative 
framework, 
better cross-
border 
communication.  

Lack of communication, 
inconsistent legislation at 
national and local level; 
outdated legislation that does 
not reflect the needs on the 
field,  

Technical 
Partners 

Software 
Developers 
Data Providers 

- IGEA d.o.o. 
  
 

Development of new 
technologies for 
monitoring, elaborating 
data and future planning  

Low Detailed 
description of 
the needs of 
other 
stakeholders in 
order to realize 
custom 
developed 
solutions. 
Competent 
people. 
Knowledge.  

Limited access to data needed 
for development, radical 
changes of the ideas of the 
client, legislation limitation, lack 
of people.  

Media 
Outlets 

Local and 
Regional 
Media 

- Lokalne 
Ajdovščina 
- Radio Robin 
- Radio Koper 
- Primorski Val 
- Latnik 

Informing the public Low Accurate and on-
time information 
about ongoing 
situations.  

Non accurate and/or not on-
time information  

Educational 
Institutions 

Universities 
Research 
Centers 

- Slovenian 
Forestry 
institute 

Research, education, pilot 
testing, development 

Medium Accurate 
identification of 
needs of 

Lack of funds for research, 
educational and testing 
programmes, lack of equipment 
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- Biotechnical 
Faculty of 
Ljubljana, 
Department of 
Forestry and 
Renewable 
Forestry 
Resources  
- Faculty of 
Natural 
Sciences and 
Engineering 
- Faculty for 
Civil and 
Geodetic 
Engineering 

stakeholders for 
researches, 
access to 
knowledge and 
data, access to 
tools and 
equipment for 
researches, 
competent 
people, funds.  

or at least access to the 
equipment and tools, not 
enough personnel.  

 

Polog Region and Municipality of Gostivar 
 

The Municipality of Gostivar, as one of the nine local self-government units (LSGUs) in the 
Polog Region, is a key civil protection stakeholder across all stages of the disaster risk 
management (DRM) continuum. As a local authority, Gostivar holds competencies in 
performing activities of public interest and local significance, including those related to crisis 
management, protection, and rescue—especially where the lives and health of citizens, as 
well as the safety of material goods and infrastructure, are at stake. 

In line with the Law on Protection and Rescue, the municipality activates its local 
Headquarters (HQ) for protection and rescue on an ad-hoc basis in the event of floods or 
other emergencies. These HQs are established in accordance with Articles 34 and 35 of the 
law, and are led by the Mayor in their capacity as the Commandant. If the municipality’s own 
capacities prove insufficient to manage an emergency, responsibility is transferred to the 
local HQ of the Protection and Rescue Directorate, as stipulated by Article 22 of the same 
law. Due to this reactive structure and limited municipal funding, Gostivar—like many other 
LSGUs in the region and country—relies heavily on operative capacities from neighboring 
municipalities, support from the Protection and Rescue Directorate, and financial assistance 
from the central government. 

Gostivar’s geographical location, population diversity, and exposure to flood and landslide 
risks further highlight its importance within the integrated disaster management 
framework. The municipality plays a dual role—as both a frontline responder and a 
coordinating hub—ensuring that national DRM policies are translated into concrete local 
actions. Through its various departments (civil protection, urban planning, public utilities, 
and social welfare), the municipality also contributes to planning and implementing 
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structural DRR measures. However, these measures often require significant external 
financial support. 

The municipality’s collaboration with local NGOs, community-based organizations, and 
emergency responders—such as fire and rescue services—is vital for effective disaster 
preparedness and response. These partnerships ensure timely mobilization during crises and 
promote inclusive risk reduction efforts, particularly for vulnerable groups such as ethnic 
minorities, women, children, and persons with disabilities. Still, the lack of adequate 
resources, coordination mechanisms, and long-term planning remains a key challenge. 

To enhance its resilience, the Municipality of Gostivar will be engaged throughout the project 
via regular consultations, participatory planning sessions, and capacity-building activities. 
Feedback from municipal representatives will inform tailored interventions that address 
local realities and challenges. Strengthening institutional capacities, improving coordination 
with national bodies, and reinforcing partnerships with civil society are essential steps 
toward a more robust and inclusive disaster management system in Gostivar and the 
broader Polog Region. 

 

Below is the Тable 9 for Stakeholder Analysis Matrix for Municipality of Gostivar (Polog 
Region). 

Table 9. Stakeholder Analysis Matrix - Polog Region 

Stakeholde
r Group 

Specific Stakeholder Role/Interest Impact/ 
Influenc
e (Low/ 
Medium
/ 
High) 

Stakeholder Needs Stakeholder 
Concerns 

Local 
Authorities 

Municipality of Gostivar 
(LSGU), including municipal 
departments19,  all public 
enterprises and firefighters’ 
unit, supported by local 
branches of the PRD and CMC, 
but also by other central 
institutions, if they could be 
considered as local authorities 

Lead crisis response, 
coordinate protection & 
rescue, support national 
institutions, develop legal 
DRM frameworks 

High Decentralized crisis 
management; 
adequate funding 
and staffing; 
institutionalized 
inter-municipal 
cooperation; 
functional early 
warning systems 

Limited 
autonomy; 
unclear 
mandates; 
under-
resourced; weak 
local early 
warning 
systems; ad-hoc 
inter-municipal 
cooperation 

                                                   
19 Urban planning; Communal activities; Local economic development; Environmental protection; Water supply and 
sewerage; Local economic development; Transport (local roads); Culture; Tourism; Sport and recreation; Social welfare and 
health protection (including children protection); Education (preschool, primary and secondary education); Protection and 
Rescue and Affairs which are delegated from the state bodies to the Municipalities. 
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Civil 
Society 
Organizati
ons (CSOs) 

- Environmental NGOs 
(EkoGerila) 
- Municipal organization of the 
Red cross 

Voluntary/contractual 
participation in prevention, 
early warning, response 

Medium Stronger 
government 
partnerships; 
consistent funding; 
integration into 
DRR strategies; 
volunteer training; 
logistical support 

Weak 
coordination 
with institutions; 
insufficient 
funding; low 
public 
awareness; lack 
of recognition in 
national DRR 
planning and 
set-up 

Emergency 
Responder
s 

- Fire Departments (Tetovo, 
Gostivar);  

- Rescue Teams of PRD, Red 
Cross, voluntary 
organizations and 
associations ;  

- Army 

Provide frontline response 
during natural and man-
made disasters 

High Modern 
equipment; 
increased staff; 
standardized 
training; improved 
inter-agency 
coordination; rapid 
deployment 
capability 

Outdated gear; 
understaffed; 
bureaucratic 
delays; poor 
coordination; 
inconsistent 
training 

Local 
Communiti
es 

citizens, local 
communities/informal groups 

First line of risk exposure; key 
participants in community-
level preparedness 

Medium Accessible early 
warning; DRR 
education; inclusive 
planning; improved 
infrastructure 

Low 
preparedness; 
poor 
coordination 
among services; 
insufficient public 
education on 
disaster risks 

National 
Authorities 

Steering Committee and 
Assessment Group; Protection 
and Rescue Directorate (PRD), 
Crisis Management Center 
(CMC), Ministry of 
Environment and Physical 
Planning (MoEPP), Ministry of 
Agriculture, Forestry and 
Water Economy (MAFWE), 
including the JSC Water 
Economy, Hydro-metrological 
Service (HMS), National 
Commission on Dams and 
other local and national 
stakeholders. 

Oversee national DRM 
system; dual responsibility 
(CMC for threats to national 
security, PRD for natural 
hazards); develop policies, 
ensure funding and response 

High Clear mandates; 
enhanced 
coordination; 
skilled personnel; 
modern 
technology; better 
data management; 
DRR funding; 
public awareness 

 

 

Overlapping 
mandates; 
fragmented 
response; 
outdated 
infrastructure; 
capacity gaps; 
budget 
limitations 

Technical 
Partners 

- Hydrometeorological 
Institute;  
- Geological Institute;  
- National Statistical Office 
- Software Developers 
- Data Providers 

Provide critical data for 
weather, seismic and 
demographic risk 
assessments; key for early 
warnings and planning 

High Updated 
monitoring tools; 
international 
support; 
integration of 
diverse data sets; 
improved data 
dissemination 

Data gaps; lack 
of integration 
across agencies; 
outdated 
systems; 
insufficient 
public 
awareness 

Internation
al 
Organizati
ons 

UNDP, EU, World Bank, SCO, 
JICA, GIZ 

Fund DRM initiatives; build 
national capacities; align 
local policies with 
international frameworks; 
enhance coordination 

High Continued 
technical 
assistance; capacity 
building; policy 
development 
support; cross-
sector coordination 

Potential 
dependency; 
need for 
sustained local 
ownership 
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Media 
Outlets 

- Local & Regional TV,  
- Radio,  
- Online Platforms 

Disseminate early warnings; 
raise public awareness; 
educate on risks 

High Timely access to 
data; trained 
journalists in DRR 
informing; reliable 
communication 
channels 

Inadequate 
training; limited 
resources; 
fragmented 
communication 
with institutions 

Educationa
l 
Institutions 

- Universities 
- Research Centers 

Conduct research; integrate 
DRR into curricula; foster 
innovation; train 
professionals 

High Curriculum reform 
for DRR in the 
study programs 
and in research; 
involvement in 
practical 
simulations (to be 
able to get 
practitioners 
perspective and to 
gain experience); 
partnerships with 
institutions for 
applied research 

Poor DRR 
integration in 
education; lack 
of resources and 
expertise in DRR 

 

 

Accessibility of early warning methods for vulnerable 
categories of people 

In disaster risk reduction management, it is crucial to adopt a whole-of-society approach that 
ensures no one is left behind, especially the most vulnerable groups. These include 
individuals with disabilities, the elderly, children, those living in poverty, socially marginalized 
populations, and those residing in rural or remote areas with limited access to infrastructure, 
technology, or the internet. Effective early warning systems are essential for saving lives and 
minimizing the impact of disasters, but they must be accessible to all members of society. 

Effective disaster risk reduction requires meaningful and diverse participation, engagement 
and leadership, through an inclusive and accessible, all-of-society approach. It must consider 
the ways in which gender dynamics influence disaster impacts. When women’s capacities, 
knowledge and skills are utilized in disaster risk reduction efforts, the whole society benefits. 
Also, DRR programming must be informed by an intersectional gender analysis. Sex, age and 
disability disaggregated data must be collected and used to better understand the 
gendered nature of disaster risk and inform DRR decision-making.20  To ensure inclusivity, it 
is necessary to reach these vulnerable groups through diverse communication channels that 
are adapted to their needs. For example, using methods such as community meetings, door-
to-door alerts, radio broadcasts, and SMS messages can help overcome barriers like illiteracy, 

                                                   
20 Gender | UNDRR 

https://www.undrr.org/gender
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physical disabilities, and lack of internet access. Additionally, messages should be simple, 
clear, and in formats accessible to those with sensory impairments or non-native speakers. 
Empowering local communities, engaging with local leaders, and ensuring that early 
warning systems are designed with inclusivity at their core are key to reaching those furthest 
left behind. This holistic approach is vital to creating a disaster-resilient society where every 
individual has access to life-saving information, regardless of their circumstances. 

Within the inception phase of the project, the consortium developed a questionnaire to 
assess the accessibility and effectiveness of early warning systems (EWS) for vulnerable 
groups within communities. It gathers insights from a range of stakeholders, including local 
authorities, CSOs, community leaders, and emergency responders, to better understand 
how well early warning methods are reaching individuals who are often marginalized or left 
behind, such as people with disabilities, the elderly, children, low-income households, and 
those living in remote or underserved areas. The questionnaire is designed to identify the 
current early warning methods in use, evaluate their effectiveness for different groups, and 
highlight the barriers that vulnerable populations face in accessing timely information. It also 
aims to explore the gender-specific challenges in disaster management, as well as the steps 
taken to ensure inclusivity in the design and implementation of early warning systems. By 
collecting this data, the questionnaire helps to identify gaps and areas for improvement in 
early warning systems, particularly in terms of accessibility, communication, and 
engagement. The ultimate goal is to inform policies and strategies that enhance the 
inclusivity and responsiveness of early warning systems, ensuring that all members of 
society, especially the most vulnerable, are equipped with the information they need to stay 
safe during disasters.  

The survey results indicate that while the methods used for disaster risk management and 
early warning systems are generally effective, there is still considerable room for 
improvement. The effectiveness score of 3.68 out of 5 suggests that the current methods 
reach a majority of the target groups, but certain communities, particularly migrants and 
refugees, may face challenges in accessing information. This highlights the need for tailored 
strategies that address the unique needs of diverse groups.  



 
 

 
»BEALERT is co-funded by the European Union through the Interreg IPA ADRION programme«e« 

121 
 
 

 

 

 

Average Score: 3.68 out of 5  

Gender-specific challenges - While a significant portion of respondents acknowledges that 
women face specific challenges in risk and disaster management (31.6%), the majority do not 
recognize these challenges (58.4%). There is a need to raise awareness and implement 
strategies that ensure the inclusion of women's unique perspectives in disaster 
management processes. 

 

Women's involvement in decision-making - Women appear to be significantly involved in 
the decision-making processes related to early warning systems (89%), suggesting their 
increasing role in shaping disaster management efforts. However, the 10% who reported no 
involvement highlight areas where women's participation could be further promoted. 
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Inclusion in emergency response - The participation of women in emergency responders 
groups (78.95%) is notably high, which is crucial for promoting diverse perspectives in 
disaster management. However, the 21.05% who report no involvement suggest that there 
are still barriers to fully integrating women into these critical roles. 

 

Lack of feedback mechanisms for vulnerable groups - A major concern is the lack of feedback 
mechanisms for vulnerable groups to report issues with early warning systems, with 87.43% 
of respondents indicating this gap. This highlights the importance of implementing systems 
that allow vulnerable populations to voice concerns and provide input for improvement. 
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Collaboration with CSOs - Partnerships with local civil society organizations are recognized 
as valuable by nearly half (47.37%) of respondents. This collaboration can enhance the 
inclusivity of early warning systems and ensure that they address the specific needs of 
various community groups. 

 

Gender-specific capacity-building - The survey indicates a significant gap in gender-specific 
capacity-building programs, with only 10.53% of respondents reporting the existence of such 
programs. This points to a critical need for targeted training that equips emergency 
responders with the skills to address gender-specific challenges in disaster scenarios. 
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Early warning methods - The most commonly used early warning methods include social 
media updates (63.1%), SMS alerts (47.3%), and sirens (47.3%). These methods are effective, 
but there is still potential to improve less utilized methods, such as door-to-door alerts and 
institutional websites. 

 

Barriers to effective early warning - Several barriers to effective early warning systems were 
identified. The most common barriers include lack of access to technology (57.89%), 
language barriers (36.84%), and physical mobility issues (36.84%). These barriers hinder the 
accessibility of early warning messages, particularly for marginalized groups. Addressing 
these challenges is crucial for improving the reach and impact of early warning systems. 
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While significant strides have been made in reaching different groups through early warning 
systems and disaster management, challenges persist, particularly for vulnerable groups 
such as women, migrants, and those with disabilities. Gender-specific challenges in risk and 
disaster management, the lack of feedback mechanisms, and the need for more inclusive 
partnerships and capacity-building programs are areas that require attention. Additionally, 
improving access to technology, overcoming language and mobility barriers, and further 
enhancing the effectiveness of underutilized early warning methods can improve the overall 
system's inclusivity and effectiveness. Continued efforts to engage all community members, 
including marginalized groups, will lead to a more resilient and comprehensive disaster 
management approach. 
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Analysis of the available research outputs concerning the 
application of Artificial Intelligence and Big data modelling 
applied to early forecasting and early warning to reduce 
climate change risk at an international level 

 

Meteorological prediction is undergoing a profound transformation, driven by the 
integration of Artificial Intelligence (AI) with traditional physics-based Numerical Weather 
Prediction (NWP) models. The increasing availability of high-resolution observational data, 
advances in computational hardware, and the emergence of sophisticated Machine 
Learning (ML) and Deep Learning (DL) algorithms have significantly improved the capacity 
to simulate and predict complex atmospheric phenomena. Here is a comprehensive 
overview of how AI is reshaping the landscape of meteorological forecasting by enhancing 
model accuracy, improving data assimilation, optimizing parameter tuning, and enabling 
more reliable uncertainty quantification. 

 

Evolution and Classification of Forecasting Models  

Historically, weather prediction evolved from empirical techniques to deterministic NWP 
models, which solve a set of partial differential equations representing atmospheric 
dynamics and thermodynamics. These models, though physically grounded, are limited by 
their computational demands, sensitivity to initial conditions, and challenges in 
parameterizing unresolved processes such as convection and cloud microphysics (Bauer et 
al., 2015; Pu et al., 2019). To overcome these challenges, data-driven models (DDMs) have 
emerged as a complementary paradigm, utilizing statistical learning from historical data to 
identify patterns and correlations (Waqas et al., 2024b). 

The fusion of NWP with AI creates hybrid models that leverage the strengths of both 
approaches. Traditional statistical techniques such as ARIMA and VAR have now been 
complemented or replaced by ML algorithms including Support Vector Machines (SVM), 
Random Forests (RF), and Deep Neural Networks (DNNs). In particular, DL architectures such 
as Convolutional Neural Networks (CNNs), Long Short-Term Memory (LSTM) networks, and 
Gated Recurrent Units (GRUs) are particularly well-suited to capturing the spatiotemporal 
patterns inherent in weather data (Hewage et al., 2020; Sayeed et al., 2021). 
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Weather prediction models classification and process of weather forecasting (Waqas et al., 2024) 

  

AI Integration Across the NWP Pipeline 

AI techniques have been integrated into various stages of the NWP pipeline, each enhancing 
specific forecasting capabilities: 

● Data Assimilation and Augmentation: Traditional data assimilation methods, such 
as Kalman filters and ensemble variational methods, are being complemented by DL 
models like CNNs and autoencoders that can directly map observational data to 
model state updates. These models improve assimilation efficiency, especially with 
noisy or incomplete datasets (Arcucci et al., 2021; Zhao et al., 2021). GANs and 
CycleGANs also facilitate data augmentation by generating synthetic observations, 
improving model generalization (Ge et al., 2024; Sun et al., 2023). 

● Pre-processing: Feature extraction and transformation play a crucial role in enabling 
ML models to ingest NWP outputs effectively. Advanced pre-processing techniques, 
including Recursive Feature Elimination (RFE), Principal Component Analysis (PCA), 
and Autoencoders, help normalize and refine inputs such as temperature, pressure, 
and precipitation for improved downstream learning (García et al., 2018; Jia et al., 2021). 

● Uncertainty Quantification: Bayesian Neural Networks (BNNs), Gaussian Processes 
(GPs), and ensemble learning methods provide probabilistic forecasts that estimate 
prediction confidence. These approaches are particularly valuable in operational 
contexts where risk-based decisions must be made under uncertainty (Gal et al., 2016; 
Speich et al., 2021). 
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● Parameter Tuning: AI algorithms such as Genetic Algorithms (GAs), Particle Swarm 
Optimization (PSO), and Bayesian Optimization dynamically tune parameters in the 
WRF (Weather Research and Forecasting) model. These optimization strategies 
adjust configurations in real time based on performance metrics, replacing the 
traditional trial-and-error approaches (Zhang et al., 2020; Finn et al., 2017). 

● Post-processing: AI models refine the outputs of ensemble forecasts, correcting 
biases and improving spatial and temporal resolution. Techniques like Quantile 
Regression Forests, CNNs, and GANs have significantly improved the calibration of 
ensemble outputs, reducing systematic errors and enhancing reliability (Baran et al., 
2021; Wang et al., 2024). 

● Extreme Event Prediction: AI models are particularly effective in detecting and 
predicting rare but high-impact events such as hurricanes, floods, and heatwaves. 
CNNs and LSTMs identify localized and temporal features, while SHAP and Grad-CAM 
provide interpretability to these predictions, a critical feature for operational 
forecasting (Lin et al., 2024; Selvaraju et al., 2020). 

  

End-to-End AI-Based Forecasting 

While hybrid AI+NWP models dominate current applications, fully end-to-end AI forecasting 
systems are emerging. These models attempt to replace NWP by learning from 
observational and reanalysis data alone, eliminating dependence on physical simulations. 
Notable examples include: 

● MetNet by Google Research, which uses attention mechanisms to generate 
probabilistic precipitation forecasts (Han et al., 2021). 

● FourCastNet, developed by NVIDIA, which applies Fourier Neural Operators to deliver 
high-resolution global forecasts (Kurth et al., 2023). 

● GraphCast by DeepMind, which employs Graph Neural Networks to outperform the 
ECMWF's operational forecasts at a 10-day lead time (Lam et al., 2023). 

● Pangu-Weather, a transformer-based system trained on four decades of data, 
achieves state-of-the-art performance in medium-range forecasting (Bi et al., 2023). 

Despite their promise, end-to-end models face challenges. Interpretability remains limited, 
especially when compared to physics-based models. Their performance often degrades in 
scenarios involving extreme weather due to the underrepresentation of such cases in 
training data. Moreover, AI models frequently rely on datasets produced by NWP systems, 
creating a dependency that questions their true independence (Waqas et al., 2024). 
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Limitations and Research Directions 

Several limitations must be addressed before AI can fully replace or consistently outperform 
NWP systems: 

1. Interpretability: The opaque nature of DL models hinders their adoption in mission-
critical settings. Explainable AI (XAI) tools like SHAP and LIME are necessary but not 
yet sufficient to bridge this gap. 

2. Training Data Quality: AI models depend on large, high-quality datasets. Biases or 
errors in training data propagate through predictions, particularly affecting 
generalization in new or extreme scenarios. 

3. Uncertainty Quantification: Despite recent advances, uncertainty estimation in DL 
models remains an open research area. Probabilistic modeling and ensemble learning 
require further refinement. 

4. Extreme Weather Forecasting: AI models tend to smooth outputs, reducing their 
ability to capture high-magnitude extremes. Enhancing model sensitivity to rare 
events is critical for disaster response. 

5. Evaluation Standards: A lack of standardized benchmarks and meteorologist-led 
validation hinders objective comparisons across models and impairs their operational 
integration. 

 

An Example of End-to-End AI-Based Forecasting 

A concrete and operational example of end-to-end AI-based meteorological forecasting is 
presented in the study by Franch et al. (2020), which introduces an innovative framework for 
precipitation nowcasting using deep learning. The method targets the enhancement of 
short-term forecasts—up to 100 minutes—for extreme rainfall events in a complex Alpine 
region by relying solely on radar reflectivity data and orographic features, bypassing 
traditional numerical weather models entirely. 

The core of the system is a novel deep learning architecture called Enhanced Stacked 
Generalization (ESG), which combines an ensemble of trajectory-based convolutional 
recurrent neural networks (TrajGRU) with topographical features through a secondary 
convolutional model known as ConvSG. The pipeline operates entirely data-driven, thus 
qualifying as a genuine end-to-end forecasting model. 
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The architecture of the deep learning ConvSG model (Franch et al., 2020) 

To develop and validate the model, the authors use the TAASRAD19 radar dataset, spanning 
nearly a decade of 5-minute radar reflectivity scans across Trentino, Italy. The training set 
covers the years 2010–2016 and is used to build a Thresholded Rainfall Ensemble (TRE), 
comprising four TrajGRU models trained on different rainfall intensity thresholds. This novel 
ensemble strategy shifts the model’s sensitivity toward more intense precipitation regimes 
by manipulating the pixel-level loss function, enabling each model to specialize in specific 
rain thresholds without modifying input data or architecture. 

The outputs of the ensemble are then used as inputs to ConvSG, a convolutional neural 
network trained to fuse the ensemble predictions and correct for the well-known problem 
of conditional bias—the systematic underprediction of extremes caused by the smoothing 
effect of conventional loss functions like MSE. To further enhance the model, the authors 
implement ESG by incorporating orographic features such as elevation, slope, and terrain 
aspect into the ConvSG input. These features are known to significantly influence convective 
rainfall, especially in mountainous regions. 

The ConvSG architecture is lightweight yet fully convolutional and resolution-preserving, 
allowing it to operate at the full 480 × 480-pixel resolution of the radar data. The authors train 
the stacked model on predictions from 2017 to 2019, including targeted extreme weather 
events, and evaluate it using a battery of categorical and continuous verification metrics. 

Empirical results show that ESG significantly outperforms traditional Lagrangian 
persistence-based models (such as S-PROG) and standalone deep learning models in 
predicting high and extreme rain rates. For instance, the ConvSG model doubled the 
forecasting skill—measured via the Critical Success Index (CSI)—on 30 mm/h rainfall events 
compared to any single member of the TRE. Moreover, the enhanced model matches the 
performance of S-PROG in high-intensity scenarios while maintaining superior skill across all 
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other thresholds. This indicates that ESG successfully reduces conditional bias without 
sacrificing accuracy on lower rain rates. 

In terms of continuous verification, ESG achieves lower Normalized Mean Squared Error 
(NMSE) and significantly better Conditional Bias (CB) scores compared to all baselines, 
showing its capacity to maintain high-fidelity predictions of rain peaks over time. Notably, 
while S-PROG excels at very short lead times due to its reliance on persistence, its 
performance deteriorates rapidly beyond 40 minutes. ESG, by contrast, retains stable 
performance across the full forecast horizon, effectively learning the growth and decay 
dynamics of precipitation systems—a hallmark of AI-based end-to-end learning that physics-
based models cannot replicate without complex parameterizations. 

The study concludes that ESG can bridge the performance gap between deep learning and 
traditional nowcasting methods for extreme events while preserving deep learning’s 
superior capabilities for moderate rainfall. This positions the ESG framework as a robust 
candidate for operational deployment in early-warning systems where timely and accurate 
extreme weather prediction is critical. 

 

Conclusion 

The integration of Artificial Intelligence with Numerical Weather Prediction represents a 
paradigm shift in meteorological modeling. Hybrid AI-NWP systems already provide 
substantial improvements in accuracy, efficiency, and adaptability across the entire 
forecasting pipeline. End-to-end AI models are emerging as promising alternatives, 
especially for short-term and high-resolution applications. However, the path toward full AI 
autonomy in meteorological forecasting requires overcoming significant challenges related 
to interpretability, data dependence, and extreme event modeling. Future research should 
emphasize transparent model architectures, robust training on diverse datasets, and 
rigorous interdisciplinary validation to ensure these systems can support decision-making in 
critical weather-dependent domains. 
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Annex I 

Accessibility of Early Warning Methods for Vulnerable Groups: Stakeholder 
Questionnaire 

Section 1: General Information 

1. Name of your organization/ stakeholder: __________________________________________ 
2. Role in emergency response/risk management: _________________________ 
3. Geographic area of responsibility: ____________________________________ 

Section 2: Early Warning Methods 

4. What early warning methods are currently used in your area? (Check all that apply) 
○ SMS alerts 
○ Mobile applications 
○ Radio/TV announcements 
○ Sirens 
○ Door-to-door alerts 
○ Community meetings 
○ Social media updates 
○ Others (please specify): ___________________________ 

 
5. How effective do you find these methods for reaching the following groups? (Rate on 

a scale of 1 to 5, where 1 = Very Ineffective and 5 = Very Effective) 
○ Women: __________ 
○ Men: __________ 
○ Elderly individuals: __________ 
○ People with disabilities: __________ 
○ Low-income households: __________ 
○ Migrants/refugees: __________ 
○ Children/Youth: __________ 

 
6. What barriers exist for these groups in accessing early warning messages? (Check all 

that apply) 
○ Language barriers 
○ Lack of access to technology (smartphones, TV, etc.) 
○ Illiteracy 
○ Physical mobility issues 
○ Lack of trust in authorities 
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○ Cultural or gender norms 
○ Others (please specify): ___________________________ 

 

Section 3: Gender Perspective 

7. Are there specific challenges that women face in risk/ disaster management? 
○ Yes 
○ No 
○ If yes, please specify: _________________________________________ 

 
8. Are women involved in decision-making processes for designing and implementing 

early warning systems in your area? 
○ Yes 
○ No 
○ If no, what do you think prevents their participation? _____________ 

 
9. Are women involved in any of the emergency responders groups (fire departments, 

rescue teams) in risk/ disaster management? 

Section 4: Accessibility and Inclusion 

10. How do you ensure that early warning messages are available to all groups of citizens? 
(Check all that apply) 
 

10. What steps have been taken to make early warning methods accessible to: 
○ People with disabilities: ________________________________________ 
○ Non-native speakers/migrants: __________________________________ 
○ Illiterate individuals: ___________________________________________ 

 
11. Are there feedback mechanisms for vulnerable groups to report issues with early 

warning systems? 
○ Yes 
○ No 
○ If yes, how are these feedback mechanisms communicated to the public? 

_____________ 
 

12. What improvements do you suggest to make early warning methods more inclusive? 
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Section 5: Collaboration and Capacity Building 

13. Have you partnered with local women’s organizations or disability advocacy groups to 
improve early warning systems? 

○ Yes 
○ No 

14. What training or capacity-building support would help your organization address the 
needs of vulnerable populations in emergencies? 

 
15. Are there any gender-specific capacity-building programs currently in place for 

emergency responders? 
○ Yes 
○ No 
○ If yes, please describe: _________________________________________ 

Section 6: Additional Comments 

16. Please share any additional insights or recommendations regarding early warning 
systems and their accessibility for vulnerable populations.

 

 

 

 

 


