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IntTOdUCtion S

The countries of the Western Balkan (WB) region have gone through a period of societal, economic, and
social transformation in the last three decades. It is a significant period as almost all the countries and
some of the processes of change and transformation are still being developed. In this period, population
migration within the countries is particularly pronounced, but emigration outside of the region is also
resolutely ongoing. In addition to these processes, unfortunately, the WB region has not been spared
from the impacts of climate change either, causing numerous disasters and catastrophes, such as floods,
landslides, periods of extremely high temperatures, etc. All this has had a negative impact on forest fire
and landscape fire occurrence in the region resulting in large-scale forest fires, material damage, and,
unfortunately, also cases of injuries and loss of human life in some instances.

Insufficiently defined forest fire protection systems (prevention, preparedness, suppression, and post-fire
management) and inadequate coordination between the stakeholders on the landscape level within that
system persist in all WB countries. This was influenced by the ever more frequent occurrence of fires that
are not limited to forests but also burn on arable and agricultural areas, pastures, abandoned agricultural
areas, and peri-urban landscapes. These types of fires (landscape-level fires) require both an appropriate
approach and a concept for protection against them.

This was recognized by the Swiss Agency for Development and Cooperation (SDC) which supported
the Landscape Fire Management in Western Balkan (LFMWB) Programme, coordinated by Farma-
hem - Skopje, North Macedonia, and Helvetas Swiss Intercooperation as a backstopper. This Programme,
through its activities, aims to increase the resilience of Western Balkans forests and landscapes against un-
controlled landscape fires to the benefit of the people who depend on these landscapes for their livelihoods and
socioeconomic development.

Following a landscape and participative approach, the LFMWB Programme contributes to establishing
of the Landscape Fire Management (LFM) Network in FBiH, Bosnia and Herzegovina as a science-prac-
tice-policy mechanism where different stakeholders have the opportunity to discuss the current situa-
tion and propose future guidelines regarding landscape fires. Acting as FBiH, Bosnia and Herzegovina's
sounding board, the LFM Network members were actively involved in a dynamic feedback process of
preparation of the first Landscape Fire Management Report for FBiH, Bosnia and Herzegovina represent-
ing a comprehensive, authentic, and well-rounded document that elaborates the current situation in the
country regarding fires on a landscape level. The process for preparation of this report was coordinated by
the Ministry of Agriculture, Water Management and Forestry of the Federation of Bosnia and Herzegovi-
na with the support of the Regional Fire Monitoring Centre (RFMC) for the Southeast Europe/Caucasus
Region as partners of the LFMWB Programme.

In 2024, the LFM Network members in FBiH, Bosnia and Herzegovina succeeded in developing a common
understanding covering different areas of landscape fires through several workshops. All data elaborated
in the report are provided and confirmed by official institutions of FBiH, Bosnia and Herzegovina, giv-
ing more legitimacy to the conclusions derived from the result analysis. This report gives an overview of
land use, demography and migration, climate characteristics, climate change and nationally determined
contribution, analysis of the existing fire system on landscape level, recording fires, landscape fire risk as-
sessment, and existing initiatives. Additionally, this reportincludes findings of the LFM Network members
in FBiH, Bosnia and Herzegovina who worked on developing a SWOT analysis elaborating the strengths,
weaknesses, opportunities, and threats related to the LFM.

The last chapter of this report defines the LFM Guidelines developed by the LFM Network members,
which will serve as a fundamental framework to steer future actions and strategies into landscape fire
management governance in FBiH, Bosnia and Herzegovina. These Guidelines offer essential recommen-
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dations, laying a solid foundation for implementing the landscape fire management approach in all of
its phases, especially through stressing prevention and preparedness measures, all in one cohesive fire
protection system.

The validation process of the Landscape Fire Management Report was ensured through continuous com-
munication among the LFMWB Country Project Staff in Sarajevo seconded by FMAWF as a drafting
person of the report as well as the LFM Network members of FBiH, Bosnia and Herzegovina with expert
support provided by the RFMC. Through ensuring an inclusive and participatory approach, this report has
become a valuable resource for promoting and advancing LFM guidelines and principles in making FBiH,
Bosnia and Herzegovina's forests and landscapes fire resilient.

This report will serve as a fundamental document for planning measures and activities that will lead to
the establishment of a more efficient landscape fire management system that will be able to successfully
respond to the challenges resulting from socioeconomic, demographic, natural, and climate change.
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| Land Use

Land use is a fundamental aspect of environmental planning and management that influences both natu-
ral ecosystems and human societies. [t encompasses the various ways in which land is utilized for diverse
purposes, including agriculture, forestry, urban development, recreation and conservation. Understanding
and managing land use is essential for several reasons. Primarily, effective land use planning promotes
sustainability, ensuring that natural resources are utilized in a manner that meets current needs without
compromising the ability of future generations to meet theirs. It plays a critical role in mitigating environ-
mental issues such as deforestation, soil erosion, and loss of biodiversity, thereby promoting ecological
balance. Secondly, land use has profound implications for economic development. Thoughtful land use
planning can enhance productivity in agricultural sectors, create infrastructure for urban growth, and opti-
mize resource allocation for industries. It can also improve the quality of life for communities by providing
access to green spaces, recreational areas, and essential services.

Bosnia and Herzegovina is a country located in southeastern Europe, on the Balkan Peninsula. The ad-
ministrative division of Bosnia and Herzegovina includes entities. Bosnia and Herzegovina consist of two
entities (Federation of Bosnia and Herzegovina and Republic of Srpska) and the Breko District of Bosnia
and Herzegovina. The Federation of Bosnia and Herzegovina is further divided into 10 cantons, each with
its own government and legislative authority. The Republic of Srpska is administratively divided into mu-
nicipalities. The Brcko District of Bosnia and Herzegovina is a neutral self-governing administrative unit
established as a special district under state-leveljurisdiction. The territory of the Federation of Bosnia and
Herzegovina is located in the central, western and southern parts of Bosnia and Herzegovina, covering
an area of 26.087,53 km”. The territory of the Federation entity is characterized by diverse natural land-
scapes including mountainous regions, forests, valleys, rivers and lakes. Land use in Federation of Bosnia
and Herzegovina is influenced by its diverse natural landscapes and historical developments.

By prioritizing sustainable land use practices, FBiH, Bosnia and Herzegovina can enhance agricultural
productivity, preserve natural habitats and mitigate the impacts of landscape fires. Collaborative and
strategic approaches to land use will foster resilience and improve landscape fire management and, con-
sequently, quality of life in FBiH.

As the population continues to grow and urbanize, the need for strategic land use becomes even more
pressing. With competing demands for land resources, effective land use management can help minimize
conflicts, maximize efficiency, and foster resilience against climate change. In conclusion, land use is not
merely a planning tool but a critical element in shaping the future of our environment, economy, and
society. Understanding of land use in FBiH, Bosnia and Herzegovina is crucial for developing integrated
strategies that promote sustainable living and foster harmonious coexistence between humans and na-
ture. Additionally, proper land use can lead to better landscape fire management. A proactive approach to
land use not only enhances landscape fire resilience but also promotes a healthier environment for future
generations.
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I.1. Forests and Forest I_and e

Indicators in the subchapter provide a detailed breakdown of agricultural land types and their respec-
tive areas according to their usage. It provides information on the land used for agricultural production,
Forestry plays a crucial role in the economy of Bosnia and Herzegovina since approximately 63 % of the
territory is covered with forests and forest land (MOFTER, 2018). These forests provide not only critical
habitats for diverse flora and fauna but also contribute to the overall health of the ecosystem, serve as
reservoirs of carbon, and play an important role in soil and water conservation. The forestry sector in
FBiH, Bosnia and Herzegovina is characterized by its unique blend of natural and managed forests, which
support various economic activities, including timber production, non-timber forest products, recreation,
and tourism. This multifunctionality of forests underlines their importance for local communities, where
traditional practices and sustainable management approaches are recognized as essential for balancing
economic development with environmental sustainability.

Forests and forest land in FBiH, Bosnia and Herzegovina cover an area of approximately 1,533,572 ha, of
which 1,256,442 ha or 82 %, are in state ownership, and approximately 277,130 ha or 18 %, are in private
ownership and ownership of other legal entities (FMAWF, 2022).

Ownership of Forests in Federation of Bosnia
and Herzegovina

State forests
82%

Private forests
18%

Graph 1. Ownership of forests in FBiH, Bosnia and Herzegovina (source of data: FMAWF,2022)

In addition to ownership structure, forests are also classified according to their intended use. Accord-
ing to this classification, there are: economic forests, protective forests and special-purpose forests. The
fundamental principles of forestry in FBiH, Bosnia and Herzegovina are sustainable forest management,
preservation of natural forest structure and diversity, as well as continuous improvement of stability both
in economic terms and in all general-purpose functions of forests. Forests in FBiH are managed based on
forest management plans that are adopted for a ten-year period. The preparation of forest management
plans for state forests is the responsibility of forest users (in this case, forest management companies),
and for private forests, it is the responsibility of cantonal ministries of forestry and cantonal forestry di-
rectorates. According to the data from the Federal Forestry Directorate published in the “Information
on Forest Management in the FBiH, Bosnia and Herzegovina in 2021 and Forest Management Plans for
2022", the total area of forests and forest land owned by the Federation is 1,241,336.1 ha.
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Table 1. Structure of forest by quality and forest land in FBIH (source of data: FMAWF,2022)

VEGETATION TYPE AREA (ha) %
High forests with natural regeneration 492,642.2 39.7
High degraded forests 14,5505 12
Forest cultures 60,360.8 48
High forests - total 567,553.5 457
Coppice forests 261,6901 211
Overgrown non-productive areas 22,0474 18
Overgrown forest land - total 851,291 68.6
Productive bare land 166,598.6 134
Total for management 1,017,889.6 82
Non-productive areas 984714 79
Minefields (in all vegetation types) 124,9751 10.1
TOTAL 12413361 100

From the structure of forests and forest land, it is visible that there are 49,054.2 ha or about 39 % of
high forests with natural regeneration. There are 14,55.8 ha or 1 % of high degraded forests. These for-
ests require special measures in management because natural regeneration is not possible and their use
results in low-quality wood assortments. Most of these forests have been formed due to poor habitats,
anthropogenic influence such as illegal activities, as well as negative effects of biotic and abiotic factors.
A significant share of the total forest area is also made up of artificially planted culture stands, covering
5 % of the area, or 60,360.8 ha. The share of coppice forests in the total forest area is 21 % or 261,690.1
hectares. This represents a significant area considering the state and nature of these forests, where the
wood stock is rather small, and the technical structure and wood quality are quite poor. Regular silvicul-
tural measures should be implemented in these forests to transform them into stable stands of more
valuable vegetation form.
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Structure of Forests and Forest land in
Federation of Bosnia and Herzegovina 2022
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Graph 2. Forest structure in Federation of Bosnia and Herzegovina (source of data: FMAWF, 2022)

Overgrown unproductive areas cover 22,0474 ha or 2 % of the total forest area. These include forests
in river canyons and on steep slopes and cliffs that are mostly unsuitable for management. They vary in
categories from tall forests to non-native stands to shrublands. There are approximately 166,598.6 ha of
productive bare land suitable for afforestation, representing 13 % of the total forest area, where planting
appropriate tree species in accordance with natural and ecological conditions can increase the forested
area. Most of these areas have very poor and low productive habitat potentials.

A significant problem for the forestry of the FBiH, Bosnia and Herzegovina derives from the fact that ap-
proximately 124,975.1 ha, or 10 % of all categories of forests and forest lands are known or assumed to be
contaminated with mines. The actual minefields is probably smaller as buffer zones are left around known
mine-affected areas for safety reasons. Among these forests, a significant portion consists of highly eco-
nomically valuable forests inaccessible for management for an extended period time, which are often
damaged, and thus posing as potential hotspot for the development of plant diseases and many harmful
insects. These areas present a security and ecological problem, leading to economic loss as their use is
impeded for an extended period. Demining activities in forests and forest lands are a crucial task in the
upcoming period, requiring significant financial resources (FMAWF, 2022).

Situations frequently arise when forest fires occur in minefields, complicating the firefighting process. In
such cases, the primary option is to prevent the fire from spreading to nearby areas, which can pose seri-
ous risks to both human safety and the environment. If ground access is too dangerous, aerial firefighting
becomes necessary. This method, while effective, requires careful planning and coordination to ensure the
safety of both the firefighters and the surrounding communities.
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Map 1: General assessment of the mine situation in Bosnia and Herzegovina (source of data: Centar za uklanjanje mina, 2012)

The timber stock of forests together with forest areas is one of the essential elements in assessing the
state of forests.

Table 2. Wood stock in FBIH (source of data: FMAWF, 2022)

VEGETATION TYPE CONIFEROUS m* BROADLEAFm’® TOTAL m®

All high forests 77,161,810 82,007,869 159,169,679 2804 86.9
Coppice forests 0 23,835,788 23,835,788 911 131
TOTAL 77.161,810 105,843,657 183,005,467 215.0 100

From the data shown in the table, the total wood stock of all state-owned forests in the FBiH, Bosnia and
Herzegovina is 183,005,467 m®. The wood stock of conifers amounts to 77,161,810 m®, or 42 %, while for
broadleaves, it is 105,843,657 m’, or 58 % of the total stock. The stock of broadleaves is slightly higher
than conifers, which is a realistic indicator relative to the areas where they are located. The average wood
stock of all high forests combined is 2804 m*/ha, and for coppice forests, it is 911 m*/ha. The average
stock for all forests combined is 215.0 m*/ha. In the overall stock structure, high forests represent 86.9
%, while coppice forests represent 13.1 %. This composition is influenced by the habitat conditions and the
way they are utilized (Graph 3).
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Wood stock in FBiH by forest type (2021)

Coppice forests
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Graph 3. Wood stock in FBiH, Bosnia and Herzegovina by forest type in 2021 (source of data: FMAWF, 2022)

Having in mind all the above-mentioned information, we can conclude that the forests and forest land in FBiH,
Bosnia and Herzegovina are invaluable assets that contribute to the country's ecological balance and econom-
ic stability. These areas not only support biodiversity and natural habitats but also provide essential resources
for local communities and industries. Preventive actions for landscape fires in FBiH, Bosnia and Herzegovina
are essential for safeqguarding the forests and forest lands' rich natural resources, services and biodiversity.
These actions, such as public awareness campaigns, proper land management, and the establishment of fuel/
firebreaks and other LFM measures, reduce the likelihood of landscape fires. Proactive measures help pro-
tect local communities, infrastructure, and wildlife from the negative impacts of landscape fires. Investing in
prevention and preparedness measures, especially forestry companies in FBiH, Bosnia and Herzegovina can
enhance the landscape’s resilience against climate change and preserve its forests from landscape fires. For-
estry sector in FBiH, Bosnia and Herzegovina also provides significant employment opportunities, supporting
the livelihoods of many rural communities that rely on forestry-related activities. Many local communities
in FBiH, Bosnia and Herzegovina depend on the forestry sector, and therefore, it is important to implement
landscape fire management practices in order to better prevent landscape fires in these areas.

1.2. Agl’iCUItUI’&' Land e

Agriculture plays a crucial role in the economy of FBiH, Bosnia and Herzegovina, contributing to employ-
ment and food security. It provides livelihoods for many rural communities and helps sustain local food
production. Agriculture in FBiH, Bosnia and Herzegovina also supports the preservation of traditional
farming practices and biodiversity, making it an essential sector for the region's sustainable development.
The abandonment of agricultural lands in FBiH, Bosnia and Herzegovina poses a major challenge, leading
to land degradation and loss of traditional farming knowledge. This trend also results in decreased food
self-sufficiency and increased reliance on imported goods. Addressing the issue of abandoned agricultur-
al lands is essential to revitalize rural areas, preserve the landscape, and ensure sustainable agricultural
practices in FBiH, Bosnia and Herzegovina.

Bosnia and Herzegovina is predominantly a hilly-mountainous country, with this region covering around
66 % of its territory. Only 5 % belong to the flat region, and 29 % to the karstic-Herzegovina area. The flat
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areas are mainly located in the northern part; karst areas are mostly in the northwest and southeast, and
hilly-mountainous regions in the central part of Bosnia and Herzegovina are mostly covered with forests.
In the territory of the FBiH, Bosnia and Herzegovina, there are hardly any flat areas. Specifically, it is es-
timated that 89.1 % of the Federation of Bosnia and Herzegovina's territory is located in the hilly-moun-
tainous region, limiting the agricultural production possibilities and emphasizing the importance of ration-
al land use (Strategy for the management of agricultural land, 2011).

Table 3. Structure of agricultural land in Bosnia and Herzegovina (source of data: NEAP, 2002)

STRUCTURE (ha) BOSNIA AND HERZEGOVINA FBiH RS
Agricultural land 2,557 415 1,258,796 1,298,590
Arable land and gardens 1,179,661 508,062 671,599
Crops 657,908 41,360 616,548
Orchards 95,753 41,395 54,358
Vineyards 6,000 5,307 693
Meadows 485.213 248,291 236,922
Pastures 861177 502443 358,734

According to the data from “Strateqy for the management of agricultural land, 2011," below graph shows
the relationship of agricultural land area to the total area of the canton.

Una-Sana Canton

Posavina Canton

Tuzla Canton

Zenica-Doboj Canton
Bosnian-Podrinje Canton
Central Bosnia canton
Herzegovina-Neretva Canton
West Herzegovina Canton

Sarajevo Canton

i

Canton 10

o

100000 200000 300000 400000 500000 600000

M Area of the agricultural land M Total area of the canton

Graph 4. Area of the agricultural land and total area of the cantons (source of data: Strategy for the management of agricultural land, 2011)

From the above graph, itis evident that the largest share of agricultural land in the total area of the canton
is in Posavina (75.68 %), followed by Una-Sana (52.26 %), West Herzegovina (47.91 %), Herzegovina-Ner-
etva (45,68 %), Bosnian-Podrinje (44.37 %), Tuzla (42.91 %), West Bosnia (37.61 %), Zenica-Doboj (37.14 %),
Central Bosnia (27.01 %), and Sarajevo Canton (18.84 %).
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The largest share of arable land in the total agricultural land is in Posavina (97.22 %), Tuzla (90.27 %), and
Zenica-Doboj Canton (82.62 %) while the smallest is in the territory of Herzegovina-Neretva (30.6 %),
Canton 10 (39.29 %), and West Herzegovina Canton (53.24 %). In the structure of agricultural land, the
largest share is occupied by arable land and gardens in Posavina, Tuzla, Una-Sana, Zenica-Doboj, and Cen-
tral Bosnia Canton, while in West Bosnia, Herzegovina-Neretva, West Herzegovina, and Sarajevo Can-
ton, pastures dominate the structure of agricultural land. In Bosnian-Podrinje Canton, meadows have the
most significant participation in the total agricultural land.

Table 4. Agricultural land by type of cultivation over last 5 years (source: IFS)

CULTIVABLE ARABLE ORCHARDS VINEYARDS MEADOWS PASTURES SWAMP

LAND - LAND AND AND

TOTAL GARDENS POND
2018 1179,000 719,000 395,000 45,000 4,000 274,000 458,000 2,000
2019 1183000 731000 405,000 45,000 4,000 277,000 450,000 2,000
2020 1175000 721,000 400,000 45,000 4,000 272,000 452,000 2,000
2021 1166,000 720,000 399,000 45,000 4,000 272,000 444,000 2,000
2022 1168,000 717,000 399,000 45,000 4,000 269,000 449,000 2,000

Land use changes and losses of agricultural land are resulting from sudden urbanization, industrialization
and changes to commercial developments involving the introduction of new technologies (NEAP, 2002).

The data on the use of agricultural land in the last 5 years (Table 4.) shows a decrease in agricultural areas, pri-
marily due to migrations, both to other countries and migrations from rural to urban areas. Abandonment of
agricultural areas increases the risk of landscape fires because the areas that were previously cultivated are now
overgrown with vegetation. Agricultural areas that are still being cultivated are continuously at risk from the
activities of local people related to the burning of ground vegetation during the spring and summer, which leads
to uncontrolled fires that, in many cases, spread to the nearby forests. To ensure the resilience of the landscape
in the upcoming period, education of local population about the dangers of landscape fires will be necessary, as
well as alternatives they can use for better management of agricultural land. As mentioned in the “Strategy for
the management of agricultural land, 2011", agricultural land in FBiH, Bosnia and Herzegovina is a fundamental
strategic issue for the survival of the people in the FBiH, Bosnia and Herzegovina and should be strictly protect-
ed from urbanization and irresponsible land management. That also means that implementing landscape fire
management practices can help enhance the resilience of agricultural land against landscape fires. The impor-
tance of agriculture and agricultural land in landscape fire protection extends to its synergy with the forestry
sector overseen by the Federal Ministry of Agriculture, Water Management and Forestry. The Ministry's efforts
to develop integral forest protection programmes and fire management plans highlight the interconnection
of these domains. Agricultural activities, when aligned with sustainable resource management, enhance soil
moisture retention and support strategic placement of cultivated zones that can interrupt fire pathways. This
is particularly crucial in regions where rising temperatures and prolonged droughts have heightened landscape
fire risks, especially in mountainous areas rich with different types of forests. In conclusion, agriculture in FBiH,
Bosnia and Herzegovina transcends its traditional role as a source of sustenance and income, emerging as a
linchpin in the region’s defence against landscape fires. By integrating sustainable farming practices with broad-
er environmental strategies, including strategy for adaptive landscape fire management, agriculture fortifies
FBiH, Bosnia and Herzegovina's capacity to withstand the growing threat of landscape fires, protecting the
well-being of its people. As climate change continues to reshape the region’s ecological and economic realities,
the strategic importance of agriculture in landscape fire protection will only deepen, making it an indispensable
ally in building a resilient and sustainable future for FBiH, Bosnia and Herzegovina.

LANDSCAPE FIRE MANAGEMENT REPORT ON THE LEVEL OF THE FEDERATION OF BOSNIA AND HERZEGOVINA, BOSNIA AND HERZEGOVINA @



Il DemographiCs m——

This chapter provides a comprehensive analysis of how the population has changed during the last decade.
Understanding these demographic changes s crucial for developing effective landscape fire management
strategies and policies. By examining factors such as population density, natality and mortality rate, and
socio-economic status, this chapter seeks to highlight the vulnerabilities and resilience of different com-
munities in the face of landscape fire threats. After the aggression in Bosnia and Herzegovina, only one
census of the population has been conducted. The last census in Bosnia and Herzegovina was conducted
in 2013. According to that census, there is a total of 3,531,159 inhabitants in Bosnia and Herzegovina,
compared to 4,577,033 inhabitants as per the 1991 census. Over the past 15 years, there has been an
increasing trend of young people migrating to the European Union countries, which significantly contrib-
utes to changing the demographic picture in Bosnia and Herzegovina. Bosnia and Herzegovina is facing
a worrying trend of working-age and educated people leaving the country in  search of better jobs and
living conditions, which in the long run can have negative consequences for the country's development
potential, especially the rural development.
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Map 2: Total number of population in FBiH, Bosnia and Herzegovina by municipalities (source of data: Census of population, 2013)

LANDSCAPE FIRE MANAGEMENT REPORT ON THE LEVEL OF THE FEDERATION OF BOSNIA AND HERZEGOVINA, BOSNIA AND HERZEGOVINA



Statistical bulletin data for the period 2018-2022 shows a decrease in the population in the area of the
FBiH, Bosnia and Herzegovina, indicating a concerning demographic trend that may have implications for
various aspects of socio-economic development in the region. This population decline can impact labour
force availability, economic growth, and public service provision.

Table 5. Population estimated by sex, 2018-2022 (source of data: IFS - Statistical bulletin,2023)

FBIH, BOSNIA AND 2018

HERZEGOVINA

Total 2,196,233 2,190,098 2,184,680 2,168,602 2,156,846

Males 1,077,981 1,075,981 1,072,549 1,063,923 1,058,241

Females 1118,252 1115,081 1112131 1104,679 1,098,605
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Graph 5. Estimated population by cantons, 2018-2022 (source of data: IFS)

The table below shows that there has been a decrease in the birth rate and an increase in the mortality
rate from 2018 to 2022. In 2023, a negative natural population growth was recorded in eight out of ten
cantons in the FBiH, Bosnia and Herzegovina. In June 2023, 1,233 babies were born in the FBiH, Bosnia
and Herzegovina, while 1,506 people passed away. This means that the natural population growth is -273,
with a vital index of 82. An exception to these data is the Sarajevo Canton and West Herzegovina Canton,
which have a positive natural population growth.
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Table 6. Natality and mortality rate, 2018-2022 (source of data: IFS - Statistical bulletin, 2023)

YEAR NATALITY RATE  MORTALITY RATE
2018 8.6 938

2019 8.2 10.1

2020 79 119

2021 7.8 134

2022 7.7 10.8

According to the Census of population 2013, 961,617 people were living in urban areas and 1,257,603 in
rural areas of the FBiH, Bosnia and Herzegovina. These data indicate a decrease in both rural and urban
populations compared to the Census of population conducted in 1991 when there were 1,152,442 inhabit-
antsin urban areas and 1,558,849 in rural areas. Out of the total 3,337 settlements in the FBiH, an increase
in the number of inhabitants was recorded in 541 settlements while the remaining 2,700 settlements ex-
perienced a decrease in population. The population density of urban inhabitants is 1,024.9 individuals per
square kilometre while the population density of rural inhabitants is 50.0 individuals per square kilometre
in the FBiH, Bosnia and Herzegovina.

Urban population
43%

Rural population
57%

Graph 6. Urban and rural population in FBiH, Bosnia and Herzegovina (source of data: Census of population 2013)

Although official data show that the majority of people (57 %) live in rural areas (Graph 6.), the situation in
practice is different, mainly due to population migration, both migration to other countries and migration
from rural to urban areas, as well as migration from smaller towns to larger centres like Sarajevo, Banja
Luka, Tuzla, and Zenica. These migrations significantly influence the increase in landscape fires. The rural
population exodus in the FBiH, Bosnia and Herzegovina presents a complex interplay of expectations,
risks and cascading effects, particularly in the context of landscape fire management. As the rural pop-
ulation migrates toward urban centres or abroad, driven by economic opportunities different challenges
emerge. On one hand, this demographic shift holds the potential to alleviate pressure on rural landscapes,
possibly allowing natural rewilding and ecological recovery in abandoned areas. On the other hand, it in-
troduces risks, including land neglect and vegetation overgrowth, which threaten both the environment
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and the remaining local population. In the FBiH, Bosnia and Herzegovina, where a significant portion of
the terrain is hilly or mountainous and already susceptible to climate-driven drought, the departure of the
rural population exacerbates the accumulation of fuel loads, amplifying the risk of uncontrolled landscape
fires. The risks tied to this trend are multifaceted. Beyond the immediate threat of landscape fires, the
exodus of people contributes to a loss of local knowledge and community resilience, critical for effective
landscape fire prevention. In conclusion, a comprehensive landscape fire management strategy could play
a crucial role in enhancing the resilience of rural areas and improving landscape fire management. By
implementing practices such as controlled burns, vegetation management, and education of local people,
rural communities can reduce the risk of uncontrolled landscape fires, which pose threats to both human
lives and natural ecosystems. Moreover, these mitigation efforts foster local engagement and awareness,
empowering residents to take an active role in safequarding their environment. Ultimately, a proactive
approach to fire management not only protects agricultural lands and forests but also contributes to the
overall sustainability and vitality of landscapes, ensuring their ecological and economic health for future
generations.
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llI. Climate Characteristics,
Climate Change Scenarios

and Nationally Determined
Contributions (NDCs)

The climate on Earth has always changed and will continue to change in the future. However, while it was
previously subject only to natural influences, in the last 100 years, the climate has been changing signifi-
cantly faster than before, primarily due to the impact of anthropogenic factors. The climate changes that
are frequently discussed today primarily refer to the negative consequences of humanity's influence on
the components of the climate system. Climate change refers to alterations in the variability of climatic
parameters that last for decades or longer. The atmosphere is at greatest risk from climate change, as its
composition is being changed due to the uncontrolled burning of fossil fuels. Climate change is very signif-
icantin terms of the occurrence of landscape fires, as with the temperature rise, we are witnessing longer
summer periods with higher temperatures each year, which have an important impact on the occurrence
of landscape fires.

I1I.1. Climate Characteristics of Bosnia and Herzegovina
(FBIH entity) .

There are three dominant climate types in Bosnia and Herzegovina, conditioned by geographical position,
geological substrate, relief, terrain cover by plant, and the closeness to the Adriatic Sea:

- Continental and moderate continental
- Mountain and mountain valley, and
- Mediterranean and modified Mediterranean

The continental and moderate continental climate is predominant in the northern part of Bosnia and in
the valleys of the middle flows of the rivers Una, Sana, Vrbas, Bosna, and Drina. This area is bordered to the
north by the river Sava, and to the south by a line that runs from Biha¢, south to Sanski Most and Banja
Luka, through the valleys of Usora and Spreca to Zvornik. In the annual cycle of air temperatures, there
is an obvious rapid increase in temperature from January to July, followed by a gradual decrease towards
December. The coldest month is January while the warmest is July. The average January temperatures are
negative and range between -0.9 °C and 0.0 °C, except in the area around Biha¢, where the temperature
is positive (0.3 °C) due to its location and orography.

The hottest month is July, with average temperatures between 20 °C and 22 °C. Due to the large differ-
ences between the hottest and coldest months, the annual temperature fluctuations are significant (from
20 °C to 23 °C) and greater than those in mountainous areas, which is a characteristic of the continental
climate. The average annual air temperatures are relatively high, ranging from 9.6 °C to 114 °C, with dis-
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tinct seasonal variations. There are obvious temperature fluctuations in spring and autumn, so late spring
and early autumn frosts can have negative consequences. The duration of the frost-free period varies sig-
nificantly in this area, ranging from 174 to 206 days, which means that frost can appear during six months
of the year. The only months without frost are May to September. In the northern regions, the snow cover
lasts between 40 and 60 days, and in the border belt with mountainous areas, it can last up to 90 days.
Its average height is between 30 and 40 cm. The average duration of sunshine is quite large and ranges
from 1730 to 1920 hours. In the annual cycle, the maximum duration of sunshine is in July, averaging 8.4
hours per day for this region, and the minimum duration is in December, when the average daily duration
of sunshine is 1.7 hours.

The mountain and mountain valley climate is characterized by hilly-mountainous area extends from
the border of the northern region. In the south, the boundary stretches from Posusje and the southern
slopes of Cabulja, Velez, and Bjelasnica to Bile¢a. This area is influenced by the Central European conti-
nental climate from the north and the Mediterranean climate from the south. The interplay of these cli-
matic influences, along with the diversity of the terrain, give this area the characteristics of a moderately
mountainous climate. The spatial distribution of air temperature shows significant differences from place
to place, with variations of up to 11 °C over relatively small distances. The coldest month throughout the
year is January, with average temperatures ranging between -0.3 °Cand -6.5 °C, while the warmest is July
or August, with temperatures ranging from 9.5 °C to 21.2 °C. Autumn is warmer than spring, a result of the
greater thermal influence of the Adriatic Sea. Mean annual air temperatures range from 1.2 °C to 11.6 °C.
Due to the mitigating thermal influence of the terrain in this area, the annual temperature fluctuations are
smaller and less pronounced than in northern regions, averaging around 20 °C. The smallest differences in
spatial temperature distribution occurin January, and the largest in July and August. This can be explained
by the varying influence of modifiers throughout the year. The Adriatic Sea, which accumulates heat dur-
ing the summer and releases it during the winter, moderates low winter temperatures, while in summer,
when the sea is cooler than the land, it helps reduce high summer temperatures.

The complex terrain results in smaller changes in temperature with altitude in winter. In valleys, due to air
stagnation, “pools” of cold air form, leading to the phenomenon of inversion, i.e, a rise in temperature with
altitude, so places at lower altitudes often have lower temperature values. The highest average maximum
temperatures occur in most of the area during August, with exceptions in some parts where they occur
in July, ranging from 12.3 °C to 29 °C. The delayed extreme temperatures occurring in August are due to
maritime influence. Negative average monthly temperatures are characteristic of this area for almost
three months (December, January, and February).

The spatial distribution of annual precipitation is uneven due to the complex terrain. Windward sides of
high mountains receive high annual precipitation amounts, ranging between 1500 and 2300 mm, while
sheltered river valleys and basins receive significantly less, between 700 and 800 mm. In addition to
higher rainfall amounts, high mountains also experience more days with precipitation compared to sur-
rounding valleys and basins. The highest number of days with precipitation exceeding 1.0 mm in this area
is recorded at Mount Bjelagnica with 163 days while the lowest is in Cajni¢e with 93 days. The region also
experiences the highest intensities of daily and hourly precipitation. In the monthly distribution of precipi-
tation, significant differences are observed. The highest amounts of rainfall are in October, November, and
December while the lowest occur in the summer months of July and August, and in some areas of eastern
Bosnia, in February or March.

Snowfall plays a significant role in the annual precipitation total and is a reqular occurrence during the
winter months in this area, contributing to 40-50 % of the total annual precipitation. The number of snow
days and snow cover height increase with higher altitudes. The first snow cover typically appears in No-
vember, with the last remains melting in April. However, on high mountains, snow cover forms much ear-
lier and lasts longer.

Mediterranean and modified-mediterranean climate. The Mediterranean (Adriatic, subtropical) climate
is found in the southwest of the country, specifically in the region of Herzegovina. This area encompasses
the space between the southern boundary of the hilly mountainous area and the southern boundary of
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the country. Due to the immediate closeness to the Adriatic Sea and its direct influence on the climato-
logical elements, this area has characteristics of a maritime climate. The pronounced relief, especially the
arrangement and direction of relatively high mountain massifs, limit maritime influences to a narrow area
and result in a very abrupt transition from maritime to continental conditions. Only in the valleys of the
Neretva and Trebisnjica rivers are these influences felt deeper inland. Average annual air temperatures
have relatively high values, ranging from 12.8 °C in Siroki Brijeg to 15.2 °C in Neum. In the annual cycle of
this climatological element, January stands out as the coldest month, and July as the warmest one. The
average January air temperature is positive throughout the entire area, ranging from 3.4 °C in Siroki Brijeg
to 6.6 °Cin Neum. The average July temperatures range from 22.6 °C to 24.7 °C. Autumn is always warmer
than spring, which is a result of the strong maritime influence. The spring increase and autumn decrease
in air temperatures are much slower compared to the interior of the country where they are more abrupt.
The annual variation in this area is the smallest, ranging from 19.3°C to 214 °C. Lower temperature values
and higher fluctuations are influenced by both altitude and local factors. The distribution of average maxi-
mum air temperatures shows the highest values in August, ranging from 29 °C to 31 °C. These high values
result from the less moderating influence of the Adriatic Sea during the summer. The average minimum
air temperatures range from -1.7 °C to 34 °C. Negative values occur only in areas with higher altitudes and
complex relief. It is worth noting that frost is a regular occurrence in this area, but mainly in the winter
period, occasionally in late autumn and early spring. The first frost occurs in the second half of November
or early December, and the last frost in March (FHI, 2024).
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Map 3: Average air temperature in FBiH, Bosnia and Herzegovina (source of data: FHI, 2024)
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1l.2. Climate Change SCENATIOS m——

Earth's climate has always changed and will continue to change in the future. However, while it was only
subject to natural influences in the past, the climate has been changing in the last 100 years much faster
than before, primarily due to anthropogenic factors. Climate changes largely discussed today primarily
signify the negative consequences of human influence on the climate system components. By climate
change, we mean changes in the variability of climate variables that last for decades or longer. The atmos-
phere is most vulnerable to climate change, as its composition is changing due to uncontrolled burning of
fossil fuels. The increase in temperature causes the melting of the ice cap and leads to a rise in sea levels,
while on land, there are shifts in temperature and rainfall patterns. There are indications that the contin-
uation of current uncontrolled anthropogenic influences in the 21t century will have dramatic impacts on
the global economy, society, and the environment.

Significant changes in climate conditions can be expected in the territory of Bosnia and Herzegovina in
the future, especially in case of climate scenarios that do not involve implementation of appropriate mit-
igation measures for climate change. By the end of this century, according to IPCC scenarios, a possible
change in the average annual temperature compared to the period 1961-1990 ranges from 24 to 4 °C, de-
pending on the chosen scenario and the region. Changes in the average annual precipitation accumulation
range from O to -30 % compared to the same reference period, with most of the territory characterized
by a negative anomaly (Cupa¢ et al, 2013). The conclusion that arises is that if global greenhouse gas
emissions continue the observed trend from recent decades, the climate of Bosnia and Herzegovina could
become warmer and more arid on average compared to the climatic conditions of the mid-20* century.

The 4™ national report! presents the results of future climate projections for Bosnia and Herzegovina
based on various scenarios of future greenhouse gas concentrations. The considered scenarios of future
concentrations are the RCP2.6, RCP4.5, RCP6.0, and RCP8.6 scenarios defined in the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC). The basis for analysing possible future
climate changes consists of estimates of changes in key climate variables: average daily temperatures,
minimum daily temperatures, maximum daily temperatures, and daily precipitation accumulations on an
annual and seasonal level, for four seasons - December-January-February (DJF), March-April-May (MAM),
June-July-August (JJA), and September-October-November (SON).

According to regional climate models, for the RCP8.5 scenario, the change in mean daily temperature
for the first period, near future (2016-2035), ranges from 0.5 to 1.5 °C. For the second analysed period,
mid-century (2046-2065), changes range from 1.5 to 3 °C. Finally, for the last period (2081-2100), temper-
ature increase ranges from 2.5 to 5 °C, with a particular emphasis on the rise in maximum daily tempera-
tures for the June-July-August (JJA) season, when the temperature increase in most parts of the country
is over 5 °C. Temperature changes are more pronounced in mountainous areas, which is clearly visible in
the case of changes for the last analysed period, 2081-2100. The season with the least deviation is the
March-April-May (MAM) season.

' Cetvrti nacionalni izvjestaj Bosne i Hercegovine u skladu sa Okvirnom konvencijom Ujedinjenih nacija o klimatskim promjena-
ma (Fourth National Communication of Bosnia and Herzegovina under the United Nations Framework Convention on Climate
Change)
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Figure 1: Change in mean daily temperature (in °C) relative to the reference period 1986-2005 for scenarios RCP8.5, RCP4.5, and
RCP2.6, annually, for three selected future periods: 2016-2035, 2046-2065, and 2081-2100

For the RCP4.5 scenario, the change in mean daily temperature for the first period, near future, ranges
from 0.5 to 1.0 °C (as well as the change in minimum and maximum daily temperatures). For the second
analysed period, mid-century, 2046-2065, changes range from 1 to 2 °C while for the last period, 2081-
2100, the temperature increase ranges from 1.5 to 2.5 °C. For the RCP2.6 scenario, the change in mean
daily temperature ranges from 0.5to 1.5 °C (as well as the change in minimum and maximum daily temper-
atures). At the annual level for the last period, 2081-2100, the end of the 21 century, the change in min-
imum and mean daily temperatures over most of the territory is up to 1 °C while in the case of maximum
temperature, this change is up to 1.5 °C over most of the territory.

For the RCP2.6 scenario, the change in daily accumulated precipitation at the annual level ranges from -5
% to 5 % for the first two periods. For the last period, end of the century, the change is mostly positive
across the territory, with an increase greater than 5 % in the southeastern regions.

In the case of scenarios RCP4.5 and RCP8.5, the precipitation change for the last analysed period 2081~
2100 is negative. In the RCP8.5 scenario, the decrease is smaller and even below -10 % in some parts of
the country. Also characteristic of scenarios RCP4.5 and RCP8.5 is that JJA is the season with the great-
est loss of precipitation, especially pronounced in the RCP8.5 scenario, where a reduction of less than -30
% in summer precipitation is possible in the southern part of the country during the last period. This deficit
in summer precipitation is clearly the main contributor to the negative change in total precipitation at the
annual level. In the case of scenario RCP2.6, this negative changein ~ JJA  precipitation is not evident,
although, during the last analysed period, a larger part of the territory shows a negative change.

A common characteristic of all three scenarios is that for all three analysed periods, the  DJF  season
shows a positive change in precipitation, mainly across Bosnia and Herzegovina, with the most pronounced
change observed in the last analysed period and the RCP8.5 scenario. For the remaining two seasons, the
precipitation change varies and is mostly within the range of -10 to 10 %, depending on the season and
region. Another consistent characteristic forthe  MAM  season across all scenarios and periods is that
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southern parts of the country tend to have negative changes, while northern parts have positive changes,
indicating a higher probability of precipitation deficit in the southern regions during this season.

2016.-2035. 2046. — 2065. 2081. - 2100.

Figure 2: Change in average daily precipitation (%) relative to the reference period 1986 — 2005 for scenarios RCP8.5, RCP4.5, and
RCP2.6, on an annual basis, for three selected future periods 2016 — 2035, 2046 — 2065, and 2081 - 2100

I11.3. Nationally Determined Contributions (NDCS) s

Bosnia and Herzegovina became a member of the UNFCCC on 6 December 2000. After ratifying the
UNFCCC, Bosnia and Herzegovina embarked on the process of establishing appropriate political, institu-
tional, and legal frameworks to fulfil its obligations under the Convention. The Paris Agreement on climate
change entered into force on 4 November 2016, following the 21 Conference of Parties (held in 2015). By
ratifying the Paris Agreement, countries confirm their activities in mitigating climate change. In October
2015, Bosnia and Herzegovina submitted its first Intended Nationally Determined Contribution (INDC)
and ratified the Paris Agreement through a Decision on the Ratification of the Paris Agreement in ac-
cordance with the UNFCCC. In accordance with the provisions of the Paris Agreement, countries have
the obligation to submit updated and more ambitious documents on activities to mitigate climate change
every five years.

In 2021, the document “Bosnia and Herzegovina's Determined Contribution (NDC) for the period 2020-
2030" was adopted, which refers to the commitment to fulfilling the Paris Climate Agreement from 2015.
MOFTER is the institution responsible for coordination of climate change adaptation and mitigation in
Bosnia and Herzegovina. As a member of the UNFCCC, Bosnia and Herzegovina is obligated to report on
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greenhouse gas emissions. The graph below shows the trend of greenhouse gas emissions from 1990 to
35000

2014.
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Graph 7. Annual emissions of GHG in Bosnia and Herzegovina

The highest emissions were noted in 1990, totalling 34,040 Gg CO2eq. Emissions decreased significantly
during the war period, from 1992-1995, and then began to rise again. In 2001, they amounted to 12,030 Gg
COZ2eq, just over a third compared to the base year. Subsequently, primarily due to emission growth in the
enerqgy sector, total emissions exceeded 20,000 Gg CO2eq (in 2008). Emissions from other sectors were
more than halved in the period 1990-2001 due to a reduction of over 80 % in industrial emissions and
50 % in the agricultural sector. The highest post-war emissions were in 2011, totalling 28,107 Gg COZegq,
which is approximately 83 % of the 1990 emissions. In 2012, there was a significant decrease in emissions,
attributed to a lower share of thermal power plants in electricity production. Emissions in 2014, the latest
year for which an inventory has been completed, amounted to 25,740 Gg COZeq, about 25 % less com-
pared to 1990. Analysing emissions per capita, emissions in 2010 almost reached the levels of emissions
per capita in 1990 (518 tons CO2eq per capita annually in 2008), but still among the lowest values in
Europe. In 2014, emissions per capita were around 7.25 tons CO2eq per capita, about 17 % lower than the
EU average. However, if we compare emissions relative to wealth, emissions in Bosnia and Herzegovina
are nearly four times higher than in the EU. Greenhouse gas emissions per unit of GDP in Bosnia and Her-
zegovina amounted to 1.85 kg CO2eq per euro in 2014 while the EU average was 0.39 kg CO2eq per euro.
These statistical data illustrate the economic and social situation of Bosnia and Herzegovina: caught in
the poverty trap, with relatively low values of GHG emissions, but even lower gross domestic product per
capita, indicating irrational resource use, primarily energy.

In Bosnia and Herzegovina, climate change leads to an increase in extreme events such as forest fires. Hot
and dry summers, along with strong winds, increase the risk of landscape fires that can spread rapidly and
cover large areas. In the forestry sector, in addition to the evident increase in the frequency and intensity of
forest fires, there is an increased risk to rare and endangered forest communities; damages have increased
due to calamities of diseases and pests; ecosystems are weakened due to drought; there is an increased
risk of forest ecosystem transformation resulting in large-scale tree mortality; boundaries of certain forest
types are shifting in terms of geographic latitude and altitude; it is more challenging to preserve biological
and genetic diversity; and the risk of extinction of endangered and rare species is increased.
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IV. Existing Landscape Fire
Management System

The landscape fire management system represents the organization of all relevant institutions and govern-
mental and non-governmental organizations that, through a joint approach, can influence the reduction of
the risk of landscape fires. Due to the complexity of the administrative structure of Bosnia and Herzegovina,
the system is based at the state level, delegating its responsibilities to the level of entities, cantons, and mu-
nicipalities. At the state level, there is only coordination of activities, while the operational teams are on lower
administrative levels: entities, cantons and municipalities. Below are shown the major stakeholders involved
in the landscape fire management system. Their role is in prevention, preparedness, suppression and post-
fire management. Only through the joint actions of the stakeholders listed below, it is possible to ensure the
smooth operation of the LFM system. Collaboration among different stakeholders, including public agencies,
NGOs, and community groups, is essential for effective fire prevention and suppression efforts.

IV.1. Major Stakeholders within the Existing System s

Identified stakeholders within the landscape fire management system in the FBiH, Bosnia and Herzego-
vina are:

1. Ministry of Security of Bosnia and Herzegovina

2. Ministry of Defence of Bosnia and Herzegovina

3. Federal Ministry of Environment and Tourism

4. Ministry of Construction, Spatial Planning and Environmental Protection Una-Sana Canton

5. Ministry of Agriculture, Water Management and Forestry - Una-Sana Canton

6. Ministry of Economy and Spatial Planning - Posavina Canton

7. Ministry of Spatial Planning and Environmental Protection - Tuzla Canton

8. Ministry of Agriculture, Water Management and Forestry - Tuzla Canton

9. Ministry of Spatial Planning, Communications and Environmental Protection Ze-Do Canton

10. Ministry of Agriculture, Forestry and Water Management Ze-Do Canton

11. Ministry for Urbanism, Spatial Planning and Environmental Protection Bosnia Podrinje Canton
12. Ministry of Economy (Department for Agriculture and Forestry) Bosnia Podrinje Canton

13. Ministry of Spatial Planning, Construction, Environmental Protection Central Bosnia Canton

14. Ministry of Agriculture, Water Management and Forestry Central Bosnia Canton

15. Ministry of Construction, Spatial Planning Herzegovina Neretva

16. Ministry of Agriculture, Water Management and Forestry Herzegovina Neretva

17. Ministry of Spatial Planning, Construction and Environmental Protection West Herzegovina Canton
18. Ministry of Economy (Department for Agriculture, Forestry and Veterinary) West Herzegovina Canton
15. Ministry of Communal Economy, Infrastructure, Spatial Planning, Construction and Environmental

Protection Sarajevo Canton
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51

52.
53.
54.
55.
56.
57.
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50.

. Ministry of Economy (Department for Agriculture, Water Management, Veterinary and Forestry
Sarajevo Canton

Ministry of Construction, Reconstruction, Spatial Planning and Environmental Protection Canton 10
Ministry of Agriculture, Water Management and Forestry Canton 10

Federal Ministry of Agriculture, Water Management and Forestry - Federal Forestry Directorate
Federal Directorate for Civil Protection

Federal Directorate for Inspection Affairs

Federal Hydrometeorological Institute

Institute for Statistics of the Federation of Bosnia and Herzegovina

Federal Administration for Geodetic and Property Affairs

Faculty of Agriculture University of Sarajevo

Faculty of Forestry University of Sarajevo

Cantonal Forestry Directorate Una-Sana Canton

Cantonal Forestry Directorate Posavina Canton

Cantonal Forestry Directorate Tuzla Canton

Cantonal Forestry Directorate Zenica Doboj Canton

. Cantonal Forestry Directorate Bosnia Podrinje Canton

. Cantonal Forestry Directorate Central Bosnia Canton

Cantonal Forestry Directorate Herzegovina Neretva Canton
. Cantonal Forestry Directorate West Herzegovina Canton
. Cantonal Forestry Directorate Sarajevo Canton
. Cantonal Forestry Directorate Canton 10
Cantonal Directorate for Civil Protection Una-Sana Canton
Cantonal Directorate for Civil Protection Tuzla Canton
Cantonal Directorate for Civil Protection Zenica Doboj Canton
Cantonal Directorate for Civil Protection Bosnia Podrinje Canton
Cantonal Directorate for Civil Protection Central Bosnia Canton
Cantonal Directorate for Civil Protection and firefighting Herzegovina Neretva Canton
Cantonal Directorate for Civil Protection West Herzegovina Canton
Cantonal Directorate for Civil Protection Sarajevo Canton
Cantonal Directorate for Civil Protection Canton 10
Forestry Company “Unsko-sanske sume” d.0.0. Bosanska Krupa
Forestry Company “TK sume”
Forestry Company “SPD-ZDK" d.0.0. Zavidovici
Forestry Company “Bosanskopodrinjske sume” d.o.o. Gorazde
Forestry Company “Srednjobosanske sume” d.o.o. Donji Vakuf
Forestry Company “Sume Hercegovacko-neretvanske”
Forestry Company “Zapadnohercegovackog kantona”
Forestry Company “Sarajevo sume” d.o.0. Sarajevo
Forestry Company “Hercegbosanske sume” d.o.0. Kupres
National Park Una

60. Nature Park Hutovo Blato

61.
62

Nature Park Blidinje
. Protected Landscape Konjuh
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63. Public Institution for Protected Areas in Sarajevo Canton
64. Forestry Association of FB&H
65. Forestry Environmental Action

The Ministry of Security of Bosnia and Herzegovina is a state-level ministry. Within this ministry, there
is a sector for protection and rescue. The ministry is responsible for: implementing international obligations
and cooperation in the implementation of civil protection, coordinating the actions of entity civil protection
services in Bosnia and Herzegovina and harmonizing their plans in case of natural or other disasters affect-
ing the territory of Bosnia and Herzegovina, and developing protection and rescue programmes and plans.

The Federal Ministry of Environment and Tourism is a ministry on entity level responsible for nature
protection, sustainable development and tourism. Its main objectives include implementing policies and
strategies for environmental protection, monitoring and managing natural resources, promoting sustain-
able tourism practices, and raising awareness about environmental issues.

Cantonal Ministries of Agriculture, Water Management and Forestry are ministries within the can-
tons responsible for the sectors of agriculture, forestry, and veterinary.

Cantonal Ministries of Environmental Protection are ministries within the cantons responsible for na-
ture protection and sustainable development.

The Federal Forestry Directorate is part of the Federal Ministry of Agriculture, Water Management,
and Forestry and its responsible for overseeing the forestry sector in the FBiH, Bosnia and Herzegovina.
Its main tasks include forest management, protection, promoting sustainable forest management, and
implementing forestry policies on the FBiH, Bosnia and Herzegovina level.

The Federal Directorate for Civil Protection performs the duties established in the provision of Article 22
of the Law on Federal Ministries and Other Bodies of the Federal Administration ("Official Gazette of the
Federation of BiH", no. 58/02,19/03, 38/05, 2/06, 8/06, 61/06, 52/09, and 48/11). In the area of protec-
tion and rescue, the Directorate carries out tasks outlined in the provision of Article 26 of the Law on the
Protection and Rescue of People and Material Goods from Natural and Other Disasters (“Official Gazette
of the Federation of BiH", no. 39/03, 22/06, and 43/10). In the field of fire protection and firefighting, the
Administration performs duties established in the provision of Article 13 of the Law on Fire Protection and
Firefighting ("Official Gazette of the Federation of BiH", no. 64/09). In the area of demining and disposal of
explosive materials, the Administration performs tasks outlined in the Law on Demining in Bosnia and Her-
zegovina ("Official Gazette of BiH", no. 5/02), as well as in the Law on Protection and Rescue.

Cantonal Forestry Directorates in the FBiH, Bosnia and Herzegovina are responsible for managing and
overseeing forestry activities within cantons.

The Federal Hydrometeorological Institute is a government body monitoring and providing weather
forecasts, hydrological data, air quality, seismology and astronomy. Its main tasks include collecting and
analysing meteorological data, issuing warnings for weather-related risks, and conducting research on
meteorological and climatological trends. The Institute plays a crucial role in providing information to the
public, stakeholders, and decision-makers to help in disaster preparedness.

The Federal Statistics Agency is a federal authority for statistical affairs in the FBiH, Bosnia and Herze-
govina. The Federal Statistic Agency organizes and conducts statistical research of interest to the FBiH,
Bosnia and Herzegovina in accordance with the Law on Statistics in FBiH, Bosnia and Herzegovina.

The Federal Administration for Geodetic and Property Affairs in the FBiH, Bosnia and Herzegovina
is responsible for overseeing geodetic and cadastral activities at the federal level. It plays a crucial role
in maintaining land records, property rights, and spatial data to ensure efficient land management and
property registration processes.

Cantonal Forestry Companies are companies that manage state-owned forests in the territory of the
FBiH, Bosnia and Herzegovina. The right to manage is granted based on a transfer of rights agreement
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signed with the cantonal governments. Their main task is to manage forests in accordance with the Forest
Management Plans (FMP), which include plans for fire protection.

IV.2. Organizational Setup of the System m—

As mentioned before, the organizational setup of fire protection in Bosnia and Herzegovina involves a
multi-tiered approach that includes different levels of government, from state to local level. Coordination
of activities is provided by the state ministry, ensuring a unified strategy for landscape fire management.
Operational responsibilities are delegated to entities, cantons, and municipalities. The organization of fire
protection in the FBiH, Bosnia and Herzegovina is divided into two parts: fire protection in forests and in
other open areas. The organization of fire protection in the forestry sector of the FBiH, Bosnia and Her-
zegovina is carried out through the cantonal forestry directorates, forest management companies, and
civil protection administrations at all levels (local, cantonal and federal). Fire protection is implemented
through annual Forest Fire Protection Plans which are prepared and adopted by companies that manage
and oversee forests, landscapes, and protected areas, containing the following contents:

- Basic data on the forest complex,

- Assessment of forest fire vulnerability,

- Preventive measures for forest fire protection,

- Organization of forest fire protection and establishment of an operational headquarters for fire-
fighting,

- Observation and information dissemination,

- Use of personnel and firefighting units, and their cooperation,

- Technical equipment and firefighting resources,

- Access roads,

- Method and location of water supply, and

- Supervision of fire protection measures. (FMAWF,2022)

If support from the air or ground is needed to extinguish a large scale landscape fire, the Federal Admin-
istration of Civil Protection will, in accordance with the Law on the Protection and Rescue of People and
Material Goods from Natural and Other Disasters ("Official Gazette of the Federation of BiH", no. 39/03,
22/06,and 43/10), as well as based on the Regulation on Providing Military Assistance to Civil Authorities
in Responding to Natural and Other Disasters (“Official Herald of BiH", no. 34/18), the Agreement on Coop-
eration between the Ministry of Defence of Bosnia and Herzegovina and the Ministry of Security of Bosnia
and Herzegovina in the area of responding to natural or other disasters, number: 06-50-704-5/09 dated
29.06.2009, and the Standard Operating Procedures for Engaging the Armed Forces of Bosnia and Her-
zegovina in Providing Assistance to Civil Authorities in Responding to Natural or Other Disasters, number:
06-04-3-3229/10 dated 09.07.2010, request the participation of the Armed Forces of BiH in providing
assistance in the protection and rescue of people and material goods from natural and other disasters in
FBiH, Bosnia and Herzegovina, in accordance with the Law on Defence of Bosnia and Herzegovina. Within
the Ministry of Security there is a sector for protection and rescue. The sector for protection and rescue
is responsible for implementing international obligations and cooperation in the implementation of civil
protection, as well as coordinating the actions of the civil protection services in Bosnia and Herzegovina
and harmonizing their plans in the event of a natural or other disaster. In cooperation with the Ministry of
Defence of BiH and the Armed Forces of BiH, and with the special approval of all three members of the
presidency of Bosnia and Herzegovina, it is possible to use helicopters to extinguish large fires.

Below is an organizational scheme developed by stakeholders in the FBiH, Bosnia and Herzegovina which
shows all parties involved in the organization of fire protection from the local to the state level.
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Scheme 1. Organizational scheme of the fire management in the FBiH, Bosnia and Herzegovina

In practice, delays in responding to fire events happen often due to administrative complexity and the
large number of decision-makers within the system. The fact that the use of helicopters to extinguish fires
requires the approval of all three members of the Presidency of BiH further obstructs the quick response
thatis often necessary to control and extinguish fires. In the future, better cooperation among all adminis-
trative levels in Bosnia and Herzegovina will be necessary for more effective landscape fire management.

IV.3. Legislation Regulating This Field m——"

This chapter provides an overview of the legislation related to landscape fire management in Bosnia and
Herzegovina. Effective legal frameworks are essential for establishing clear guidelines and responsibilities
for fire prevention, suppression, and recovery efforts. This legislation encompasses different aspects, in-
cluding forestry, environmental protection and disaster response coordination. The aim of examining ex-
isting laws and regulations is to highlight their significance in fostering a proactive approach to landscape
fire management, ensuring the safety of communities, and preserving the natural ecosystems of the re-
gion. Furthermore, this chapter discusses the challenges and opportunities presented by the current legal
framework, clearing the way for potential improvements in landscape fire management practices.

The main legal requlations related to landscape fire management are:

The Law on Protection and Rescue of People and Material Goods from Natural or Other Disasters
(“Official Gazette of the Federation of Bosnia and Herzegovina”, 39/03, 22/06 and 43/10) provides
a legal framework for effectively responding to emergencies and disasters. This law outlines the respon-
sibilities of government bodies, emergency services, and other relevant stakeholders in preparing for, re-
sponding to, and recovering from disasters. It aims to ensure the safety and well-being of people and the
protection of property during emergency situations such as natural disasters, accidents, or other crises.
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The law sets out mechanisms for coordination, communication, resource mobilization, and cooperation
among different entities to enhance the overall response and resilience to disasters in FBiH, Bosnia and
Herzegovina.

The Law on Fire Protection and Firefighting (“Official Gazette of the Federation of Bosnia and Her-
zegovina”, no. 64/09) regulates the organization and functioning of fire protection and firefighting, plan-
ning and implementation of fire protection measures, organization and functioning of firefighting and
fire extinguishing (firefighting interventions), professional training and development of employees and
firefighters, financing, and other important issues for the organization and functioning of fire protection
and firefighting in the FBiH, Bosnia and Herzegovina.

The Law on Forests in the FBiH, Bosnia and Herzegovina was adopted in 2002 with an effective date of
30 June 2002. Following the initiative of the municipality of Konjic and by the Decision of the Constitu-
tional Court of the FBiH, on 14 April 2009, the Law on Forests was found to have violated the municipal-
ities right to local self-government, upon which, the Law on Forests ceased to be valid on 27 November
2009. As a transitional solution, the Government of the FBiH adopted the Reqgulation on Forests on 23
December 2009. By adoption of a new decision by the Constitutional Court of FBiH, the Regulation on
Forests was in force until 6 December 2011, so currently, there is no law regulating the forestry sector at
the level of the FBiH. Regulation on the Content of Fire Protection Plans for Forests ("Official Gazette of
the Federation of Bosnia and Herzegovina", 21/04) was repealed because it was based on the 2002 Law
on Forests, which prescribes technical, preventive-silvicultural, and other measures for the protection of
forests from fires that must be implemented by forest management companies in the FBiH, Bosnia and
Herzegovina. The aim is to reduce the danger of forest fires and early detection and reporting of forest
fires as well as timely action in localizing and extinguishing forest fires. These regulations establish the
obligations of forestry companies managing forests in state ownership and forest owners to take and
implement measures to protect forests from fires. Special importance is given to the implementation
of preventive fire protection measures concerning forest protection. In all other cantons, except for the
Herzegovina-Neretva Canton, laws on forests have been adopted, as well as specific requlations based on
them, which, among other things, address forest fire protection. The adoption of cantonal laws on forests
limits the competencies prescribed by the Constitution of the Federation of Bosnia and Herzegovina, as
various methods have been established for the management and utilization of forests, ownership issues,
as well as the allocation of financial resources for the use, protection, and improvement of forests, which
is notin line with constitutional provisions. Therefore, the area of forestry in the Federation of Bosnia and
Herzegovina, Bosnia and Herzegovina, is regulated by the Law on Forests and the Law on Seed and Plant
Material of Forest and Horticultural Tree and Shrub Species (“Official Gazette of the Federation of BiH",
no.71/05and 8/10)."

The Law on Nature Protection (“Official Gazette of the Federation of Bosnia and Herzegovina”
66/13) regulates the conditions and methods for the restoration, protection, conservation, and sustaina-
ble development of landscapes, natural areas, plants, animals and their habitats, minerals and fossils, and
other natural components within the territory of FBiH, Bosnia and Herzegovina.

The Law on Environmental Protection (“Official Gazette of the Federation of Bosnia and Herzegovi-
na"15/21) establishes legal frameworks and regulations for environmental protection at the federal level.
It covers a wide range of areas such as air quality, water resources management, waste management,
nature conservation, and environmental impact assessments. The law aims to prevent pollution, protect
natural resources, promote sustainable development, and ensure compliance with international environ-
mental standards. It also outlines the roles and responsibilities of government badies, industry sectors,
and individuals in safeguarding the environment for current and future generations.

The Law on Agricultural Land (“Official Gazette of the Federation of Bosnia and Herzegovina”
52/09) requlates various aspects related to agricultural land, including definitions, management prin-
ciples, protection measures, land use, organization, records, supervision, criminal provisions, transitional
arrangements as well as other important issues related to agricultural land in the territory of the FBiH,
Bosnia and Herzegovina.
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The Law on Seed and Plant Material of Forest and Horticultural Tree and Shrub Species (“Official
Gazette of the Federation of BiH", no. 71/05) regulates the following: registration and the manner of
maintaining registers, production and control of forest and horticultural seed and planting material, con-
trol of the import of reproductive material, compensation for costs, administrative supervision over the
implementation of this Law, penal provisions, and other issues of significance for the implementation of a
unified system for the management of seed production and nursery cultivation of forest and horticultural
tree and shrub species in the Federation of Bosnia and Herzegovina, Bosnia and Herzegovina.

Cantonal Laws on Forests:

- Law on Forests of the Una-Sana Canton (“Official Gazette of the Una-Sana Canton’, no. 22/12,
16/16,12/17 and 25/17)

- Law on Forests of the Tuzla Canton ("Official Gazette of the Tuzla Canton”, no. 7/17)

- Law on Forests of the Posavina Canton ("Official Gazette of the Posavina Canton’, no. 9/13)

- Law on Forests of the Bosnia Podrinje Canton (“Official Gazette of the Bosnia Podrinje Canton, no.
04/13,5/13,13/19, 14/19)

- Law on Forests of the Sarajevo Canton (“Official Gazette of the Sarajevo Canton” no. 05/13)

- Lawon Forests of the West Herzegovina Canton ("Official Gazette of the West Herzegovina Canton
no.8/13 and 11/17)

- Law on Forests of the Central Bosnia Canton ("Official Gazette of the Central Bosnia Canton” no.
5/14,12/15,8/16,7/18 and 14/20)
- Lawon Forest of the Zenica Doboj Canton (“Official Gazette of the Zenica Doboj Canton"no. 8/13, 01/15)
- Law on Forests of the Canton 10 ("Official Gazette of the Canton 10" no. 04/14)
Cantonal Laws on Forests are responsible for forestry planning, forest management, trade of timber and
non-wood forest products, protection of forests and forests land and protection of endangered species as

well as improvements in sustainable forest management, including professional and financial assistance
to forest owners and users.

In addition to the federal Law on Fire Protection and Firefighting, there are also cantonal laws in certain
cantons regulating the field of fire protection and firefighting:

- Law on Fire Protection and Firefighting of the Una-Sana Canton (“Official Gazette of the Una-Sana
Canton” no.04/13)

- The Law on Fire Protection and Firefighting of the Posavina Canton (“Official Gazette of the Posavi-
na Canton’, no.12/19)

- Law on Fire Protection and Firefighting of the Zenica-Doboj Canton (“Official Gazette of the Zeni-
ca-Doboj Canton” no. 05/11 and 24/19)

- Law on Fire Protection and Firefighting in the Central Bosnia Canton (“Official Gazette of the Cen-
tral Bosnia Canton” no. 15/12)

- Law on Fire Protection and Firefighting in the Tuzla Canton (“Official Gazette of the Tuzla Canton”
no. 01/12 and 03/16)

- Law on the Competencies of the Authorities of the Sarajevo Canton in the Field of Fire Protection
and Firefighting ("Official Gazette of the Sarajevo Canton” no. 23/11)

- The Law on Fire Protection and Firefighting in the Herzegovina-Neretva Canton (‘Official Cazette
of HNK", no. 3/23

- The Law on Fire Protection and Firefighting in the Bosansko-Podrinje Canton Gorazde ("Official
Gazette of the Bosansko-Podrinje Canton Gorazde”, no. 12/21)

- The Law on Fire Protection ("Official Gazette of the HBZ", no. 7/02 and 5/10), which is not harmo-
nized with the federal Law on Fire Protection and Firefighting, while the area of firefighting has not
yet been legally regulated in the canton.
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In conclusion, the legislation regulating landscape fire management in Bosnia and Herzegovina plays an
important role in establishing a framework for effective fire prevention and response strategies. While
existing laws provide a foundation for managing landscape fires, there remains a significant gap since
there is no Law on forests on the level of the FBiH, Bosnia and Herzegovina. The absence of a compre-
hensive legal framework in the forestry sector limits the ability to implement proactive measures that
could mitigate fire risks in these areas. Addressing this deficiency is essential for enhancing the overall
effectiveness of landscape fire management efforts as healthier forests are integral to reducing fire sus-
ceptibility and preserving biodiversity. Moving forward, the development of targeted legislation focused
on forest management will be vital in creating a more robust and comprehensive approach to landscape
fire management, ultimately contributing to the safety and resilience of communities and ecosystems in
the FBiH, Bosnia and Herzegovina.
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/. History of Landscape Fires
in the FBiH, Bosnia and
Herzegovina for 2000-2022 e

Forest fires in the FBiH, Bosnia and Herzegovina are a common phenomenon and bring huge damages
despite the fact that this area is not categorized as highly risky in European terms. Forest fires have been
particularly frequent and catastrophic during 1999, 2000, 2003, 2007, 2012, 2017, and 2020. Direct dam-
ages include the loss of timber stock, ground vegetation, and other forest products as well as firefighting
and rehabilitation costs, or the restoration of fire sites. Indirect damage represents the effects of habitat
changes and the loss of all multipurpose forest functions, which are much greater than direct damages
but are not yet fully accounted for. The extent of damage depends on the age and size of the forest, tree
species or vegetation type, and the type and intensity of the fire. The vulnerability of certain areas to
forest fires varies. Fires cause the greatest damage in newly planted crops and young stands, which can
be completely destroyed in a short time. Addressing fires requires coordinated action from all institutions
and the whole community. It is essential to allocate significant financial resources to establish a quality
fire protection system that combines prevention, control, and rehabilitation of burned areas. From an
economic standpoint, fires cause significant losses to forestry enterprises by destroying wood and timber
assortments, exposing them to additional costs for site rehabilitation and replanting. (FMAWF, 2022).

Fires are a widespread phenomenon, and when they occur in the forest, not only do they have economic
but also have ecological effects. While the hazardous economic impact is, indeed, a problem, the directly
manifested problems are caused by the far more harmful ecological effects, and forest fires inflict the
greatest damage to our forests, which are mainly caused by humans (USCUPLIC,2001). Up to 90 % of for-
est fires are caused by human activities, primarily through the uncontrolled use of fire during the cleaning
of forests and forest lands for agriculture and industrial development (NIKOLOV, 2006).

From the table below we can see that statistically, the highest number of fires occurred in 2003, 2007,
and 2012. Out of the total number of open fires, approximately 80 % are forest fires while 20 % are fires
in other open areas. For example, in 2012, which was the year with the highest number of fires in the last
twenty years, out of 1538 fires in total, 1362 were forest fires, and 176 were fires in other open areas.

LANDSCAPE FIRE MANAGEMENT REPORT ON THE LEVEL OF THE FEDERATION OF BOSNIA AND HERZEGOVINA, BOSNIA AND HERZEGOVINA @



Table 7. Number of landscape fires for the period from 2000 to 2022 (source of data: IFS)

NUMBER OF FIRES

Year Total High forests Coppice forests Other forests Other areas
2000 840 598 208 102 32
2001 246 71 87 23 65
2002 602 249 263 41 49
2003 1283 533 326 157 267
2004 206 85 46 44 31
2005 254 65 91 57 41
2006 234 79 90 47 18
2007 1104 353 395 138 223
2008 543 141 172 122 108
2009 336 105 123 40 68
2010 207 57 72 26 52
2011 765 285 210 94 176
2012 1538 528 649 185 176
2013 344 153 100 52 39
2014 206 64 59 32 51
2015 413 165 98 53 97
2016 335 96 135 32 72
2017 594 189 262 52 91
2018 105 31 28 18 28
2019 531 113 157 146 115
2020 977 200 348 206 223
2021 488 138 144 47 159
2022 486 124 187 48 127

The fire season of 2017, was extreme in terms of damages caused in the forests, considering the number
of fires, the burned area, and the estimated damages, especially in the area of the municipality of Konjic
in Herzegovina. The estimated damages in the FBiH, Bosnia and Herzegovina amount to 17,307,510.00

BAM.

Table 8. Forest fires data in FBiH, Bosnia and Herzegovina for the period 2017-2021 (source of data: FMAWF2022)

FOREST FIRES 2017. 2018. 2019. 2021. Total
Number of fires 564 146 401 675 483 2,269
Burnt area (ha) 26,858 1467 4,099 21,732 18,062 72,218
Burnt wood mass (m?) 51,658 87 775 16,966 20,764 90,250
Burnt saplings (piece) 153,621 90,100 96,287 2,162,520 200,280 2,702,808
Estimated damage (BAM) 17307510  |3,667570 2900297  |15434,534 7,659,799 46,969,710
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Graph 8. Overview of estimated damages caused by fire for the period 2017-2021 (source of data: FMAWF,2022)

In addition, the risk assessment of forest fire plan for the protection of forests against fire should include:
preventive measures to protect forests from fire, equipment for firefighting, roads, water sources and
catchment, detection and fire alarm systems, operational and tactical firefighting plan, a way of engaging
firefighting units and intervention group of forest workers, or professional or volunteer fire brigade and
other forces in the event of large-scale forest fire.

Indirect damages caused by fires are drastically higher and, by global standards, reach values 10 to 17
times higher than direct damages. By establishing cantonal forestry companies and cantonal forestry
directorates, and through their good cooperation and coordination, with quality annual forest fire protec-
tion plans, they can influence the reduction in the number of fires. Equipping with firefighting equipment,
training personnel, fostering good cooperation with fire departments, deploying fire spotters, and other
activities can lead to better protection of forest ecosystems. Most fires are caused by human activities,
but timely actions by forestry company employees and cantonal forestry directorates (emergency re-
sponse teams) as well as prompt intervention by professional and voluntary fire brigades, can help prevent
major damages. (FMAWF, 2022)

The 2017-2020 period as per FMAWF's “Information on Forest Management in FBiH in 2021" reveals a
pattern of escalating fire risk in the FBiH, Bosnia and Herzegovina, with the number of fires fluctuating
between 105in 2018 to 977 in 2020. These numbers reflect not only climatic variability but also the chal-
lenges of managing a fire-prone landscapes amid socio-palitical fragmentation. The peak in 2020, with its
unprecedented scale, serves as a stark warning to the potential for future fire seasons under worsening
climate conditions. Human factors, such as uncontrolled agricultural burning and inadequate forest man-
agement, compounded natural triggers, while the legacy of landmines in some areas continues to limit
ground-based suppression efforts.
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Map 4: Burnt area from Landscape Fires in the Federation of Bosnia and Herzegovina (2008 to 2023)

This map was created based on data provided by the European Forest Fire Information System — EFFIS
(https://effisjrc.eceuropa.eu) of the EC JRC and prepared by the Regional Fire Monitoring Centre (RFMC)
in Skopje. In addition to the image representation of the map above, for the period of 2008 to 2023, the
digital/interactive map offers the following information (and more):

 Date and geo-referenced location

 Timeframe: beginning and end of fire

» Comparison of fires in the same location but different time periods
* Total burnt area (per fire or overall) expressed in hectares (ha)

* Structure of the burnt area: land use and vegetation type, expressed in percentage (%) of the total
burnt area

In conclusion, the history of landscape fires in the FBiH, Bosnia and Herzegovina highlights the pressing
need for urgent and effective prevention measures to safeguard both ecosystems and local communities.
Over the last two decades, recurring landscape fires have devastated large areas causing huge environ-
mental damage and impacting local livelihoods. These events underscore the urgency of implementing
comprehensive landscape fire management strategies that prioritize prevention measures in the fight
against landscape fires. Also, the history of landscape fires in the FBiH, Bosnia and Herzegovina is a nar-
rative of adaptation and resilience punctuated by periods of crisis. The 2017-2020 period encapsulates
this crisis, with fire events reflecting on intersection of environmental change and human influence. As the
FBiH, Bosnia and Herzegovina looks to the future, addressing root causes of landscape fire risk, through
improved legislation, community engagement, and climate adaptation, will be essential to protecting its
rich landscapes and the local communities that depend on them.
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VI. Landscape Fire Risk Assessment w

Risk assessment of natural and other disasters in the Federation, as determined by Article 26, paragraph
2, item 2) of the Law on Protection and Rescue of People and Material Goods from Natural and Other
Disasters (“Official Gazette of FBiH", no. 39/03, 22/06 and 43/10), represents the legal framework for
protection and rescue in the Federation of Bosnia and Herzegovina, Bosnia and Herzegovina. It is a com-
prehensive document prepared by the Federal Administration of Civil Protection. The estimated level of
risk of the FBiH, Bosnia and Herzegovina consists of all natural and other disasters that can threaten the
territory of the FBiH, Bosnia and Herzegovina, which is a significant step towards the establishment of
readiness of the community to prevent the formation and mitigation of natural and other disasters in the
FBiH, Bosnia and Herzegovina. This document also contains a risk assessment for large fires occurring on
the territory of the FBiH, Bosnia and Herzegovina.

The tables below give an overview of cantons that have adopted cantonal laws on fire prevention and fire-
fighting as well as the cantons and municipalities/cities that have developed planning documents - fire
risk assessment and fire protection plan, following the adoption of the Law on Fire Protection and by-laws
regulating this issue.

Table 9. Overview of cantons which have adopted cantonal laws on fire protection and firefighting as well as cantons that have
created risk assessment and fire protection plans (source of data: Risk Assessment on Natural and Other Disasters of the
Federation of Bosnia and Herzegovina, 2014)

PR((:)'?I"'\{I(-I%':)‘?\ILFLRA(\)AI(/IOF'\IIRE FIRE RISK ASSESSMENT CRAIRILEE FF!EE,\I:ROTECTION
NO. CANTON AND FIREFIGHTING
adopted notadopted adopted notadopted adopted not adopted
L Una-Sana X X X
2. Posavina X X X
3. Tuzla X X X
4. Zenica-Doboj X X X
5. Bosnia-Podrinje X X X
6. Central Bosnia X X X
7. Herzegovina Neretva X X X
8. West Herzegovina X X X
S.  Canton Sarajevo X X X
10.  Canton10 X X
TOTAL 9 1 9 1 6 4
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Table 10. Overview of the municipalities/cities that adopted fire risk assessment and fire protection plan (source of data: Risk

assessment on Natural and Other Disasters of the Federation of Bosnia and Herzegovina, 2014)

Municipalities with adopted fire risk assessment and fire protection plan

No. Canton
Fire risk assessment Fire protection plan
1 Una-Sana Biha¢, Bosanska Krupa, Basanski Petrovac, Buzim, Biha¢, Bosanska Krupa, Bosanski
Cazin, Klju¢, Sanski Most, Velika Kladusa Petrovac, Buzim, Cazin, Klju¢, Sanski
Most, Velika Kladusa
2. Posavina Domaljevac-Samac, Odzak, Orasje
3. Tuzla Celi¢, Gratanica, Tuzla, Gradacac, Kalesija, Banovici, Celi¢, Gracanica, Tuzla, Gradacac,
Doboj Istok, Kladanj, Lukgvac, Sapna, Teocak, Kalesija, Banovi¢i, Doboj Istok, Kladanj,
Srebrenik, Zivinice Lukavac, Sapnva, Teocak, Srebrenik,
Zivinice,
4. Zenica-Doboj Maglaj, Visoko, Breza, Doboj Jug, Kakanj, Vares, Maglaj, Visoko, Breza, Doboj Jug, Kakanj,
Zenica, Tesanj, Zavidovici, Maglaj, Kakanj Vares, Zenica, Tesanj, Zavidovi¢i, Maglaj
5. Bosnia-Podrinje Gorazde Gorazde
b. Central Bosnia Jajce, Novi Travnik, Travnik Jajce, Novi Travnik, Travnik, Vitez
7. Herzegovina Neretva Mostar, Capljina, Jablanica, Konjic, Prozor-Rama, Mostar, Capljirla, Jablanica, Konijic,
Citluk, Stolac, Neum, Ravno Prozor-Rama, Citluk, Stolac, Neum,
Ravno
8. West Herzegovina Posusje, Grude, Siroki Brijeg, Ljubuski Posugje, Grude, Siroki Brijeg, Ljubugki
9. Canton Sarajeva Centar Sarajevo, Hadzi¢i, Stari Grad Sarajevo, Novo Centar Sarajevo, Hadzi¢i, Stari Grad
Sarajevo, llidZa, Vogosca Sarajevo, llidza, Vogosca
10.  Canton10 Drvar, Glamog, Livno Drvar, Glamog, Livno
TOTAL 56 50

In the field of forestry, the main instrument for implementation of preventive protection of forests against
fire is a plan to protect forests from fire, which is prepared and adopted by cantonal forestry companies
and cantonal forestry directorates for private forest.

The plan for fire protection, among all else, establishes preventive fire protection measures (technical,
preventive-silvicultural and other measures), which must be implemented by cantonal forest company for
the specific forest area under their management.

Technical, preventive-silvicultural and other measures to protect forests from fire include:

L

Determining the vulnerability to forest fire (I, II, Il and IV level) and making transparent map on
which forest areas classified as |, Il, lll or IV level of threat are marked (Table 11.)

Establishment of an observation-reporting service, their training and equipping

Formation, training and equipping their own fire protection services or entrusting the care to a spe-
cialized legal entity

Formation, training and equipping of emergency group of forest workers, their training and equip-
ment for felling trees and making fire-average or entrusting these tasks to a specialized legal entity

Preventive silviculture (cutting and removal of dry branches, development and maintenance of firebreaks)
Maintenance of external hydrant network

Educational measures for the population, tourists, school children, which is achieved by exploring
the possible causes of forest fire, misdemeanour penalties for perpetrators causing forest fires

Other measures
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The cantonal ministries responsible for forestry, through cantonal forestry directorates and cantonal for-
estry companies, are required to determine the level of threat to forests from fires and to create overview
maps at a scale of 1:25.000 or larger, on which forest areas will be marked with the appropriate colour
based on the degrees of fire threat.

It is expected that after assessing the fire threat to forests by cantons or determining the level of threat
to forests from fires for the areas of the cantons, the Federal Forestry Directorate will prepare, consol-
idate, and publish an overview map of fire threat to forests for the entire area of the FBiH, Bosnia and
Herzegovina based on the overview maps created for the areas of the cantons.

The creation of an overview map for the entire area of the FBiH, Bosnia and Herzegovina based on the
overview maps that will be prepared by the cantonal forestry companies for all cantons is very important
from the perspective of planning, organizing, and implementing preventive measures for the protection of
forests from fires, especially for those forest areas classified as | and Il level of threats.

Table 11. Level of threat to forests from fire (source of data: Risk assessment on Natural and Other Disasters of the Federation of
Bosnia and Herzegovina, 2014.)

THE DEGREE OF RISK OF FOREST FIRE NUMBER OF POINTS

I LEVEL VERY HIGH 480
IILEVEL HIGH 381-480
Il LEVEL MEDIUM 281-380
IV LEVEL LOW <280

VI.1. Fire-Prone Areas in Bosnia and Herzegoving s

Fire-prone areas are regions that have a higher susceptibility to landscape fires due to a combination of
environmental, climatic, and human factors. Characteristics of fire-prone areas including several factors
such as: climate, vegetation type, topography, human activity, and proximity to urban areas. Five fire-
prone zones have been identified in Bosnia and Herzegovina: Low Herzegovina, High Herzegovina, Centre,
West, and North.

Fire-Prone Area Low Herzegovina Region s

This zone consists of the area of Low Herzegovina and the coastal part of the seaside. The total area of
this zone is approximately 4,200 km?, with Low Herzegovina accounting for 95 % and coinciding with are-
as geographically defined as the Mostar Region, Bekija Region, Humine, and Popovo Polje, extending from
Posusje in the west to Trebinje in the east, and a narrow coastal strip 13 km long from Klek to Neum. In this
area, the influence of the Mediterranean and the modified Mediterranean climate is felt, which is a result
of the deep intrusion of Low Herzegovina into the continent while strong influences of the Mediterranean
climate penetrate through the Neretva Valley. The average January temperature in Mostar (59 m above
sea level) is 5.4 °C, while the average July temperature in Neum is 27.0 °C.
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Fire-Prone Area High Herzegovina Region msss——
High Herzegovina stretches from Capljina in the south to Konjic in the north, and from Livno in the west all
the way to Bileca in the east. This area is characterized by karst fields, large mountains, and the canyons
of the Neretva and Rama rivers. The karst fields are located at altitudes of up to 1,000 meters and have a
specific climate while the fields at higher altitude exhibit typical features of a mountain climate.

Air temperature decreases with increasing altitude and distance from the sea. For every 10 km of distance
from the sea, the temperature drops by 0.6 °C to 0.8 °C. The highest summer temperatures can rise up to
40 °C. Just like in Low Herzegovina, autumn is warmer than spring, but the temperature fluctuations are
more pronounced. On an annual basis, precipitation can reach up to 1,800 mm.

Fire-Prone Area North Region |

Thanks to its geographical position and the surrounding mountains to the west and south, the northern
part of Bosnia and Herzegovina, which includes Semberija, Posavina, and the areas around the cities of
Modrica, Derventa, Prijedor, Gradiska, and Kozarska Dubica, has a moderate continental climate. Stronger
continental influences are thus significantly mitigated, resulting in July temperatures ranging from 20
°Cto 22 °C. Winters are moderate and cold, with January temperatures reaching only -2 °C. The average
annual temperature is 10 °C. Fall and spring have approximately the same temperatures. Precipitation is
evenly distributed throughout the year, totalling around 800 mm, with the most rain occurring in May and
June.

Fire-Prone Area Centre Region 1

This area consists of a group of high mountain massifs, including Jahorina, Vranica, Bjelasnica, Treskavi-
ca, Zvijezda, Vitorog, and Romanija, all of which are above 1,500 meters. To the north, the terrain gently
descends and transitions into hilly landscapes. The average air temperature in the hottest month, July,
ranges between 20 °C and 22 °C, while winters are mostly moderately cold. In the mountains, a distinctly
mountain climate is present, characterized by fresh and short summers, and cold, snowy winters.

Fire-Prone Area West Region ]

In this zone, there is a high plateau in the south, with altitudes over 1,000 meters, which includes Livanjsko,
Kupresko, and Glamocko fields. As it moves towards the northwest, the terrain descends towards Bihac.
The orographic structure of this zone is simpler than that of the fire zone of High and Low Herzegovina.
This is reflected in the forms of relief, where the dominant fields are in karst terrain, combined with are-
as that gently descend from the watershed between the Adriatic and Black Sea basins (Kupresko Field)
to the southeast towards the border with the fire zone of High Herzegovina, and to the northeast, the
terrain descends through limestone outcrops into the valleys of the Una River, transitioning into the peri
Pannonian fringe (Krajina). The climate of this area, from the perspective of the fire season, is influenced
primarily by a mountain climate, its modified forms (the climate of karst fields), and a moderate continen-

tal climate. (Study — Extinguishing Forest Fires in BiH, 2014).
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Map 5: Fire-prone areas: Niska Hercegovina (Low Herzegovina), Visoka Hercegovina (High Herzegovina), Centar (Centre), Zapad (West)
and Sjever (North), (Source of data: Study — Extinguishing Forest Fires in BiH, 2014)

In conclusion, a significant gap remains evident: the last comprehensive risk assessment on natural and
other disasters of the FBiH, Bosnia and Herzegovina was conducted in 2014, rendering it increasingly
outdated in the face of evolving climate conditions, land use and socio-economic changes. Over the past
decade, these shifting dynamics have altered landscape fire risk of the region, necessitating an urgent
update to ensure that strategies and policies are based on current situation rather than historical snap-
shots. Central to this effort is the pressing need for a detailed landscape fire risk map for the FBiH, Bosnia
and Herzegovina. Such a map would provide an invaluable resource for policymakers at all levels, enabling
them to visualize high risk zones and implement prevention measures. The absence of an updated as-
sessment and risk map not only hampers effective decision-making but also leaves the FBiH, Bosna and
Herzegovina exposed to devastating consequences to amplify the frequency and intensity of landscape
fires. Moving forward, it is important that decision makers invest in the development of these critical tools
to bridge existing gaps. By doing so, the FBiH, Bosnia and Herzegovina can strengthen its capacity to
safequard its natural landscapes, protect biodiversity and ensure safety of local communities in fire prone
areas.
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VI EXisting ProjeCts m———

This chapter presents existing projects dealing with the topic of landscape fires. Most of the projectsin re-
cent years have been implemented by UNDP, along with projects implemented by local non-governmen-
tal organizations. These projects include collaborative efforts between governmental agencies, NGOs, and
local communities, all aimed at minimizing the impact of landscape fires on the environment and public
safety. By examining these existing projects, we gain insights into effective practices, innovative tech-
nologies, and lessons learned that can guide future actions in landscape fire management. This overview
not only highlights successful interventions but also identifies areas for improvement and potential for
further development in the landscape fire management. Only ongoing projects related to landscape fire
management are mentioned below.

1. Joint action to reduce the increased risk of forest fires to nature and people in the context of
climate change in Bosnia and Herzegovina

Donor: Ministry of Foreign Affairs of the Kingdom of Norway
Implementor: Forestry Environmental Action - FEA
Duration of the project: 2023-2024

This project is implemented by FEA, funded by the Ministry of Foreign Affairs of the Kingdom of Norway
in the frame of the SMART Balkan programme. The project aims to enhance capacities and empower rel-
evant stakeholders in Bosnia and Herzegovina in the fight against forest fires. Through various activities,
the project focuses on educating citizens about preventive measures, as well as improving the monitoring,
detection, and response systems to forest fires. The main outcome of this project will be an interactive
GIS map of fire susceptibility and a policy document - a roadmap for reducing the risk of forest fires.

2. Building capacities to reduce the risk of natural disasters through National Forest Fires Informa-
tion System (NFFIS) and Ecosystem-based disaster risk reduction (Eco-DRR)

Donor: Japanese International Cooperation Agency (JICA)

Beneficiary: Ministry of Security of BiH, Civil Protection of RS, Civil Protection of the FBiH, Public Safety
Department of Breko District, BiH

Duration of the project: 2024-2029

In June 2024, JICA started their project named “Building Capacities for risk reduction of natural disaster
through NFFIS and Eco-DRR. This project plans the development, test, and operationalize the NFFIS as
well as develop a sustainable operational system with the functions of MKFFIS based on national circum-
stances, including technological innovations. Through this project, Joint Coordinating Committee (JCC)
and Technical Coordination Group (TCG) will be established from relevant institutions. JCC will have at
least one meeting annually where progress will be presented as well as operational plan for following year.
The project will also include awareness raising campaign about the importance of NFFIS for DRR.

In conclusion, key projects have been spearheaded by various organizations, including UNDP and EU-led
initiatives, focusing on enhancing preparedness, response, and recovery mechanisms in the face of grow-
ing environmental challenges. These projects have emphasized the importance of community involve-
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ment, training local response teams, and developing strategic management plans that integrate both
disaster readiness and ecological restoration.

The focus on landscape fire management within the broader framework of disaster risk reduction (DRR)
highlights a comprehensive approach to tackling not just the immediate impacts of such fires, but also the
underlying vulnerabilities within rural landscapes. By combining efforts to prevent and manage fires with
strategies for ecological recovery, these projects create a synergetic effect that promotes sustainable
land use and enhances biodiversity. Ongoing commitment to DRR projects in the region reflects a proac-
tive stance toward safequarding lives, property, and the natural environment, ensuring that communities
are better equipped to face future challenges posed by both climate change and anthropogenic factors.
The lessons learned and the resilience developed through these initiatives will be crucial as the FBiH,
Bosnia and Herzegovina continues to navigate the complexities of disaster risk management including
landscape fire management in the years to come.
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VI LFM System SWOT Analysis

This chapter presents the LFM System SWOT analysis. Strengths, weaknesses, opportunities, and threats
identified by stakeholders at all levels in FBiH, Bosnia and Herzegovina during the 2™ workshop on the
level of the FBiH, Bosnia and Herzegovina in Sarajevo are presented. The SWOT analysis will facilitate
a thorough evaluation of the effectiveness of the landscape fire management system while identifying
the key challenges. By identifying internal strengths, weaknesses, opportunities and threats, this analysis
provides a strategic framework to enhance landscape fire management practices. The insights aim to
inform policymakers, practitioners and stakeholders in developing resilient and adaptive approaches to
landscape fire management.

STRENGTHS

The existence of legal framework including laws and
bylaws in the field of fire protection

Existing procedures including operational fire protection
plans

Awareness-raising campaigns

Abundant water resources

Sufficient number of experts in the field of fire protection
Institutional capacities

Existing intersectoral communication

WEAKNESSES

Lack of Law on Forests of the Federation of Bosnia and
Herzegovina

Population migrations (from rural to urban areas, and
migrations to other countries)

Lack of a Forestry Program of the Federation of Bosnia
and Herzegovina

Complex organizational setup of the socio-political system
Lack of human and material resources

Lack of effective communication between certain
responsible institutions within the system

Inadequate implementation of existing laws

Inadequate penal policies

Unresolved property disputes

Water source network

Lack of public awareness

Lack of awareness of decision makers

Underdeveloped tourist infrastructure and rural
development at the local level

Difference between the cadastral records and the actual
on-site conditions

OPPORTUNITIES

Developing awareness-raising programs about landscape
fire protection

Rural development

Introducing LFM principles into the educational system
Introducing digital technologies in prevention measures
Utilization of EU funds (pre-accession and international
funds)

Increase of capacity in terms of LFM

Creation of a record of known offenders

Modernization and innovation of fire protection
monitoring

Introduction of prescribed burning practices

Adoption of a Law on Forests of the Federation of Bosnia
and Herzegovina

THREATS

Climate change (temperature extremes, air pollution)
Population migration

Increased landscape fire occurrence and intensity
Inconsistent implementation of policies related to LFM
Large number of illegal dumpsites

Inadequate identification of offenders and failure for them
to be prosecuted

Large areas of the FBiH, Bosnia and Herzegovina
contaminated with mines
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In conclusion, LFM system SWOT analysis will help to collectively shape the region’s capacity to address
landscape fire challenges. The system benefits from notable strengths including the existence of legal
framework in the field of fire protection. The analysis also reveals critical weaknesses that hinder the sys-
tem's effectiveness. Fragmented governance across the FBiH, Bosnia and Herzegovina's decentralized
cantonal structure often leads to inconsistent policy implementation and resource allocation, while lim-
ited technological adoption and insufficient training of personnel exacerbate vulnerabilities in landscape
fire prevention and preparedness. These shortcomings underscore the urgent need for enhanced coor-
dination, capacity building and investment in modern tools to bolster resilience against landscape fires.
Also, the FBiH, Bosnia and Herzegovina stands at a crossroads of significant opportunities and pressing
threats. Opportunities abound in the form of adoption of a new Law on Forestry, which should have includ-
ed LFM principles. The future of the LFM system in the FBiH, Bosnia and Herzegovina hinges on its ability
to bridge these divides, capitalizing on its strengths and opportunities while confronting its weaknesses
and threats. Strengthening institutional capacities, harmonizing legal frameworks and investing in both
technological and human capacities will be pivotal to enhance prevention and preparedness.
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IX. Landscape Fire Management
Guidelines

Developing LFM quidelines is essential as they provide a clear framework for decision-making and actions,
ensuring consistency and efficiency in processes. They can also help to organize and navigate complex
situations by outlining best practices and standards. This chapter delves into guidelines for effective land-
scape fire management. The guidelines are divided into four categories, based on the phases in landscape
fire management:

1. Prevention: This category focuses on strategies to minimize the risk of landscape fires through
education, engagement of all government levels including state, federal, cantonal, and local levels
as well as engagement of local communities.

2. Preparedness: Guidelines under this category address the importance of resource allocation and
training for personnel to ensure that local communities and government bodies at all levels are
ready to respond effectively when a landscape fire occurs.

3. Suppression: This section outlines best practices for extinguishing fires once they have ignited,
including tactics, safety measures for firefighting crews, and the use of equipment and resources.

4. Post-Fire Management: The final category will discuss the actions needed after a fire has been
extinguished, focusing on recovery, rehabilitation of affected areas, and measures to prevent future
fires.

XL Prevention s

Landscape Fire risk map: The development of an interactive fire risk map is a key step towards effective
LFM in Bosnia and Herzegovina. By identifying high-risk zones, responsible institutions can prioritize re-
source allocation, implement preventive measures, and enhance community preparedness. Additionally,
such maps facilitate informed decision-making for land use planning and development, ultimately contrib-
uting to the protection of local communities and their property as well as natural resources.

Creation of a unique database: It is necessary to create a unique database on the level of the FBiH,
Bosnia and Herzegovina, which would contain data for all cantons regarding landscape fires. Such a data-
base consolidates important information, including fire occurrence, duration, and response effectiveness,
enabling comprehensive analysis and trend identification over time. A well-maintained landscape fire da-
tabase can significantly improve the overall resilience and preparedness of communities facing threats of
landscape fires.

The adoption of adequate laws which will be in accordance with LFM principles: All existing laws, both
federaland cantonal, related to landscape fires need to be complemented and aligned with LFM principles.

The adoption of a federal law on forests: As previously mentioned in this report, the federal law on
forests has not been in effect since 2009, and forests in the FBiH, Bosnia and Herzegovina are managed
based on cantonal laws on forests. In the upcoming period, it is necessary to adopt a federal law on forests
that will adequately address LFM principles.
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Introduction of LFM principles in forest management plans (FMP): For better prevention, it is nec-
essary to introduce LFM principles in operational plans, including the ten-year FMPs and the harvest
projects that are developed for each forest compartment individually.

Modernization and innovation including early warning system: Establishing an early warning system
for fires is essential for better fire prevention. An early warning system for landscape fires is impor-
tant for mitigating the impact of fires on communities and ecosystems. By utilizing advanced technology,
such as satellite imagery, weather data, and real-time monitoring, these systems can detect fire risks
and potential outbreaks at an early stage. Timely alerts enable emergency services and local authorities
to mobilize resources and implement preventive measures before fires escalate. Also, an effective early
warning system enhances public awareness and preparedness, allowing communities to react quickly and
appropriately in the face of landscape fire threats. This measure can proactively identify and mitigate fire
risks before they escalate, thereby serving as prevention. Also, this same suite of innovations enhances
preparedness by equipping authorities and local communities with the foresight and resources needed to
respond promptly and effectively when threats emerge.

Incorporation of LFM in education: Education from an early age is a very important measure, which
can significantly impact the reduction of the number of fires by increasing young people's awareness of
the dangers that arise when a fire occurs. By incorporating LFM principles into school curriculums and
community programs, we can foster a sense of responsibility and preparedness in future generations,
ultimately leading to a safe environment for everyone.

Raising awareness of people in local communities: Having in mind that many fires start in agricultural
areas when local people burn ground vegetation which then spreads to nearby forest, educating the local
population about the dangers of landscape fires is crucial. Raising awareness about safe practices for
managing vegetation and the potential consequences of fire can help prevent such incidents. Community
outreach programs, workshops, and informational campaigns can be effective in teaching residents about
fire risks and promoting responsible LFM principles.

Proper determination of the offenders and their prosecution: The Criminal Law of the FBiH, Bosnia and
Herzegovina does not provide sufficiently rigorous penalties for offenders that cause fires, thus leaving the
possibility for repetition of the same criminal offense. In the upcoming period, it is necessary to  increase
penalties in value so that offenders can be appropriately penalised in order to discourage further offenses.

IX.2. Preparedness |

Development of unique landscape fire protection plans on the level of the FBiH, Bosnia and Herze-
govina: Currently, fire protection plans are being developed at the cantonal level within forestry enterpris-
es for forest fires only. In the future, landscape fire protection plans will be needed to be develop as well.
This is crucial for coordinating fire prevention and response efforts across the entire region. Such plans
would establish standardized protocols and strategies for LFM, ensuring that all cantons work towards
common goals. Well-developed landscape fire protection plans are critical for protecting both human
interests and natural environments from the devastating impacts of landscape fires.

Early detection of fires using remote sensing and surveillance: For better preparedness, moderniza-
tion is needed in terms of acquiring remote sensing tools such as thermal cameras and drones to enable
early detection of fires and provide efficient response. Improving and modernizing the early detection
systems in cantonal forestry companies in the FBiH, Bosnia and Herzegovina are crucial for effectively
managing landscape fire risks and protecting valuable forest resources. Early detection of fire using re-
mote sensing increases the speed and accuracy of fire detection, allowing for quicker response times.

Construction of fuel breaks and firebreaks, as well as roads: As a measure of preparedness, construc-
tion  of fuel breaks and firebreaks is very important since they can help stop or slow the spread of fires.
Also, access roads provide access for fire vehicles and firefighters.
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Fuel management and fuel classification: Given the critical role that wildland fuels play in the suscep-
tibility, ignition, behaviour, intensity and burn severity of landscape fires, effective fuel management is
paramount. Wildland fuels i.e,, all organic combustible materials (biomass), whether dead or alive, naturally
accumulate and overload landscapes, providing the energy needed to sustain LF. This increases the fire
risk levels, making fuel management a priority. In order to minimize the risk of landscape fires, the wildland
fuels must be very well understood, classified, inventoried and mapped. Their type, distribution, quantity
and characteristic are key in proper landscape management.

Cooperation on all administrative levels: Cooperation between the two entities as well as cooperation
among the cantons within the FBiH, Bosnia and Herzegovina, is essential for more effective fire preven-
tion. For more effective landscape fire management, better cooperation among institutions at all levels is
necessary. Only through joint collaboration we can successfully act on preparedness for landscape fires.

Cross-border cooperation for better prevention and preparedness: Cross-border cooperation with
neighbouring countries can contribute to better prevention efforts through joint capacity building and

knowledge exchange on the topic of landscape fires. By sharing best practices, resources, and experienc-
es, all parties can enhance their collective ability to manage and mitigate fire risks, ultimately leading to
more resilient landscapes.

Creation of a register of known offenders in the FBiH, Bosnia and Herzegovina: On the level of the
FBiH, Bosnia and Herzegovina, it is necessary to create a register of known offenders who started fires in
order to facilitate the investigation of cases related to intentional fire-setting.

Harmonization of the cadastral data with the actual situation: According to data from the Federal
Geodetic Administration for Property and Legal Affairs, there are many cadastral data that do not corre-
spond to the actual situation in the field. Cadastral records have many areas recorded as agricultural land
while they have been overgrown with forest and vegetation for many years. For this reason, it is necessary
to harmonize the cadastral data with the actual situation.

Establishing explosive ordnance disposal priorities with focus on landscape fire protection: As al-
ready mentioned in this report, 10 % of forest areas in the FBiH, Bosnia and Herzegovina are covered with
UXO (unexploded ordnance). Because of that, it is necessary to determine demining priorities. In practice,
fires often start near minefields, which makes fire extinguishing complicated as the only possible method
of extinguishing fires in minefields is from the air.

Use of data from Federal Hydrometeorological Institute: The Weather Forecast and Meteorological
Alarm Service is intended for everyone residing in Bosnia and Herzegovina, with the goal of effectively
planning activities that may be influenced by weather conditions. The Federal Hydrometeorological Insti-
tute forwards all types of forecasts and warnings to civil protection, government, media, energy compa-
nies, automatically via email, to ensure that information reaches citizens. The information provided by the
FHI should be used to improve preparedness and suppression efforts of LFM. The goal is to deliver the
daily results of the risk assessment to the operational centres of civil protection, which should align their
activities with the provided information.

IX.3. SUppI’ESSiOﬂ |

Establishment of a unified emergency phone number on a state level: The initial activities for the
introduction of the unified emergency number 112 in Bosnia and Herzegovina began more than ten years
ago. After the adoption of the Law on the Protection and Rescue of People and Material Goods in 2008,
the Ministry of Security of Bosnia and Herzegovina initiated activities for the introduction of the unified
European emergency number - 112. This activity is currently stopped in the House of Peoples of the Par-
liamentary Assembly of Bosnia and Herzegovina.
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Establishment of an effective aerial suppression system: Currently, the aerial firefighting system in
Bosnia and Herzegovina includes usage of helicopters of the Armed Forces of Bosnia and Herzegovina. In
case of large-scale fires, assistance is requested from neighbouring countries for aerial firefighting. In the
future, it will be necessary to establish a better aerial suppression system for combating landscape fires.

Modernization and innovation of firefighting equipment: The firefighting equipment used by cantonal
forestry companies in the Federation of Bosnia and Herzegovina is in most cases very old. In addition to
donations from various international organizations, further investments are needed to better respond to
landscape fires.

Education on firefighting techniques: Employees of cantonal forestry companies who are dealing with
forest fires during the fire season are in special need of this education. Education on firefighting tech-
nigues encompasses a range of training programmes and knowledge-sharing initiatives aimed at equip-
ping individuals, such as firefighters, foresters, and community members, with the skills and understand-
ing necessary to effectively prevent, control, and extinguish fires.

Better cooperation between the governing institutions at all levels: Due to the complexity of the ad-
ministrative organization of Bosnia and Herzegovina, it is necessary to ensure improvements of existing
cooperation between different levels of government in cases of landscape fires.

IX.4. Post-Fire Management |

Creation of methodology for assessment of direct and indirect damages: Damage from fires is as-
sessed after the fire is extinguished and is divided into two groups: direct damage, which is the destruc-
tion of soil, biomass, and seedlings, and indirect damage, which includes the revitalization of the burned
area. Itis necessary to develop a unique methodology for determining direct and indirect damages on the
level of the FBiH, Bosnia and Herzegovina.

Creation of mixed stands: After the recovery of burned area, it is necessary to establish mixed stands of
those tree species that have shown better resistance to fires.

Monitoring revitalization of burned areas: Constant monitoring of burned areas after a fire is extin-
guished is necessary for a better post-fire analysis . Monitoring of burnt areas is crucial for assessing the
impacts of landscape fires on ecosystems and local communities. This monitoring helps in understanding
the long-term effects of fire on biodiversity, soil health, and water quality, providing valuable data for fu-
ture landscape fire management practices.

Prophylactic measures against harmful pests and pathogens: After the occurrence of a landscape
fire, danger from other secondary and tertiary threats occurs. There's a high probability that the burnt
areas may become more vulnerable to invasive plant species and weeds, outcompeting the tree species
and disrupting the stand composition, than the forestry manages and aims to recover. Trees damaged by
the fire can be more vulnerable to insects and diseases, leading to further degradation of the ecosystem.
Establishment of prophylactic measures to inhibit the development of harmful pests and pathogens is
necessary. This means that a post-fire management plan with strictly defined measures should be imple-
mented.

Usage of remote sensing and monitoring aiding post fire management measures and estimations:
Remote sensing is very important in post-fire management as it provides high-resolution imagery and
data that allow for detailed assessments of burnt areas. This technology enables the rapid identification of
affected areas, helping disaster response teams prioritize rehabilitation efforts. Remote sensing can mon-
itor vegetation recovery and changes in land use over time, offering insights into ecosystem resilience
and the success of restoration strategies. By analysing spatial and temporal data, authorities can improve
both future landscape fire management plans and preparedness for potential reoccurrences.
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