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INTRODUCTION 
 

 
Mountain ecosystems play an important role in conserving biodiversity, water resources, regulating 
global climate, preventing soil erosion and more. They are known as "biodiversity hotspots" and 
cover areas with rich species diversity, a variety of ecosystem types and a remarkable variety of 
economic activities that provide a wide range of ecosystem services (ES) and benefits to society 
(Körner and Ohsawa, 2005). ). Their exceptional role in providing a variety of material, regulatory, 
supportive and cultural ES at European and global level has long been known (Maes et al., 2011; 
Grêt-Regamey et al., 2012), despite the fact that mountain ecosystems are highly sensitive and 
vulnerable to climate change (Beniston, 2003; Löffler et al., 2011). 
Key biodiversity areas and protected areas provide important benefits to humanity not only 
because of the biodiversity they contain, but also because they capture and store carbon, purify 
water, provide leisure and tourism opportunities, contain cultural or spiritual values and provide a 
number of other benefits Neugarten et al., 2018). Quantifying and mapping these benefits is an 
important tool and can help decision-makers to demonstrate the importance of these conservation 
areas in order to attract new sources of funding and more efficient and sustainable management. 
Among the main reasons for the loss of biodiversity at the global level are the loss, fragmentation and 
degradation of natural habitats. Given the growing anthropogenic pressure on ecosystems, the concept of 
ecosystem services (EUS) has dominated the debate on sustainable land use management since the 
publication of the Millennium Ecosystem Assessment (MEA, 2005). The identification and classification of 
a wide range of ecosystem services is still under discussion, but consensus has been reached on the list of 
services published in the MEA and further developed in the TEEB Study and the CICES project (MEA, 
2005; TEEB, 2010b; De Groot et al. , 2012; Haines-Young & Potschin, 2013). Today, the literature on 
ecosystem services is growing exponentially, focusing on the application of the ecosystem approach in 
decision-making and the development of policy (Fisher et al., 2009; Gómez-Baggethun et al., 2010; 
Schubert et al., 2018). In addition, the concept of ecosystem services has been successfully integrated into 
current biodiversity policies, both globally and at European level (CBD, 2010). In general, policies describe 
how ecosystems and biodiversity can be successfully integrated into public and business decision-making, 
and how they can contribute to a better understanding of the links between biodiversity, ecosystem 
functions, ecosystem services, benefits which they provide, and the associated social and economic values 
and well-being of the people. In line with these trends, the present analysis aims to integrate the knowledge 
and progress made in research on ecosystem services provided by mountain areas, to more clearly illustrate 
and present the importance of protected areas in the TBR RB Bulgaria - RN Macedonia, with in order to 
define strategic goals and measures at the next stage. 
The importance of climate change has grown significantly over the last few decades as scientists 
gain a clearer picture of the relationship between greenhouse gas emissions, rising global 
temperatures, rising water levels in the world's oceans and the frequency of extreme weather events 
(Spence , 2005). Obviously, there is no alternative but this: before abrupt and irreversible climate 
change occurs, economic activity must be placed on a regulated ecological basis. This has led 
governments in many countries, especially developed ones, to rethink their economic policies. 
Intensified research has been launched in a number of countries on climate change, yield 
fluctuations, crop adaptation and the state of plant genetic resources, especially in semi-arid and 
arid regions. This requires a rethinking of the way natural resources are managed. Agreements on 
joint action were reached during the meetings of the world elite in Rio de Janeiro (1992), 
Johannesburg (2002), Copenhagen (2010), Paris (2015) and Glasgow, Scotland (2021). It was 
agreed that adequate measures should be taken both at regional level (eg the European Union) and 
at national level to implement common decisions. 
In its annual reports, the Intergovernmental Panel on Climate Change (IPCC) emphasizes the impact of 
global climate change, 
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the dangers of neglecting these facts, the factors that affect them and the possibilities for reducing 
them, as actions that need to be taken now to ensure a favorable environment in the future. Apart 
from the industrialization and burning of fossil fuels, a major factor influencing the climate is 
land use change. This is due to the fact that ecosystems capture, retain and emit greenhouse gases 
from and into the atmosphere. Serious attention is being paid to carbon dioxide (CO2), which, 
despite its weak greenhouse effect compared to methane and other greenhouse gases, contributes 
significantly to global warming due to the large amounts emitted into the atmosphere. 
All this raises the questions: How do climate change and land use change affect the 
functioning of mountain ecosystems and the benefits and services they provide? What 
measures need to be planned and implemented in order to increase the capacity of ecosystems 
to provide ecosystem services? 
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ANALYSIS AND EVALUATION OF LEGISLATION, 
STRATEGIC DOCUMENTS AND POLICIES 

 

 

Environmental policies are recognized as an effective tool for catalyzing national and international 
action to achieve effective protection and control. Modern international environmental legislation 
has been significantly stimulated by the 1972 United Nations Conference on Man and the 
Environment (Stockholm, Sweden), which focuses much more on environmental issues and the 
need to define legal frameworks. One of the priorities of the United Nations Environment Program 
(UNEP) is to assist countries, including developing countries, in preparing their national 
environmental legislation, as a result of which environmental legislation has grown rapidly in 
recent decades. , and today consists of hundreds of global and regional norms that aim to protect 
our planet. 
The European Union has many years of experience in environmental policy-making, and 
European environmental legislation is recognized as one of the strongest in the world. Initially, 
policies focused on regulating technical standards, gradually expanding the range of policy 
instruments and recognizing that there is no single universal policy instrument to find solutions to 
all problems. More than 200 legal acts are currently being developed and implemented, and the 
EU Sustainable Development Strategy provides a common long-term framework that aims at 
synergies between economic, social and environmental goals. 
The Environmental Action Program encourages the implementation of a combination of instruments: legal 
requirements, technology transfer, market-based instruments, research, environmental responsibility, green 
public procurement and voluntary schemes and agreements. Studies on the effectiveness of European 
Economic Area (EEA) policies show that institutional structure can be as important as the design of the 
policy itself, and the integrated approach that the EU takes in developing them, as well as compliance with 
impact assessment principles. , ensure their better functioning. 
 

Political and legislative framework 
Despite the broad benefits of ecosystem services, a number of recent reports show that a significant number 
of the world's ecosystems are degraded, leading to disruptions in the provision of ecosystem services 
worldwide. The big international initiative - Economics of Ecosystems and Biodiversity - has published a 
series of reports that many ecosystem services are so severely disrupted that critical points have been 
reached, both in terms of rising costs of biodiversity loss and deteriorating ecosystems. . 
This is leading to a growing shift in national and international environmental policies in separate "areas" - 
air, water, soil, biodiversity - towards a more integrated approach based on the principle of functioning of 
ecosystems as a whole. of the impact thus emphasizes the links and synergies between the various services, 
which allows the ecosystem approach to identify areas that provide many benefits. ensuring that the full 
value of ecosystem services and people's preferences for them are included in decision-making processes. 

 
Environment 

European environmental policy is based on the principle of precautionary measures and preventive action. 
Multiannual environmental action programs set the framework for future action in all policy areas and are 
part of the horizontal strategies to be taken into account in international environmental negotiations. In 
addition, environmental policies create additional economic opportunities, thus contributing to the 
implementation of the European Strategy 2020, which aims to make the EU a smart, sustainable and 
inclusive economy. 
Environmental policy dates back to the Paris European Council in October 1972, at which European Heads 
of State and Government stated the need for a Community policy on the environment to accompany 
economic development and called for an action program. 
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The Single European Act of 1987 introduced a new section on the environment, which provides 
the first legal basis for a common environmental policy in order to preserve its quality, protect 
human health and ensure rational use of natural resources. 
With the Maastricht Treaty (1993), the environment officially became an area of EU policy, 
introducing the co-decision procedure. The Treaty of Amsterdam (1999) establishes the 
obligation to integrate environmental protection into all EU sectoral policies in order to promote 
sustainable development, and "Combating climate change" is identified as a specific objective in 
the Treaty of Lisbon 2009). 
In an effort to ensure a high level of environmental protection, one of the main components of 
policy development is public consultation. The foundations are laid by the Aarhus Convention, 
which was signed by the EU in 1998 under the auspices of the United Nations Economic 
Commission for Europe (UNECE). According to the Convention, "public participation in the 
decision-making process" is one of the three environmental rights guaranteed to the public. The 
other two rights are: the right of access to information related to the environment and available 
to public authorities (for example on the state of the environment or human health, if affected by 
the state of the environment) and the right of access to justice, when the other two rights have 
not been respected. 
The precautionary principle is a risk management tool that can be applied when there is 
scientific uncertainty about an alleged risk to human health or the environment arising from a 
particular action or policy. The “polluter pays” principle is applied on the basis of the 
Environmental Liability Directive, which aims to prevent or eliminate damage to the 
environment in relation to protected species or natural habitats, waters and soils. 

 
In recent years, the integration of environmental policy has made significant progress in the field 
of energy policy, as reflected in the parallel development of the EU legislative package on 
climate and energy or the Roadmap for a Competitive Low Economy Economy by 2050 carbon 
intensity. 
The EU's Sixth Environment Action Program, which sets out environmental policy for the period 
2002-2012, focuses on four priorities: climate change; biodiversity; environment and health; and 
natural resources and waste. Measures in relation to these priorities are set out in detail in seven 
"thematic strategies", focusing on cross-cutting environmental issues rather than on specific 
pollutants or economic activities. 
The EEA's European Environment - State and Outlook 2010 report (SOER 2010) draws attention 
to the urgent need for Europe to move towards a much more integrated approach to addressing 
sustainable, systemic environmental challenges. He identified the transition to a green economy 
as one of the changes needed to ensure the long-term sustainability of Europe and its neighbors. 
The key messages highlighted in the report relate to: the growing threat to the natural system as a 
result of accelerating global demand; the need for joint action in all areas; the complex nature of 
environmental challenges; and the risk of serious consequences for natural capital and ecosystem 
services in the event of failure. 
The EEA Report on the European Environment - State and Outlook 2015 (SOER 2015) states 
that Europe's natural capital is not yet protected, protected and improved to the extent that the 
ambitions of the Seventh EU Environment Action Program Wednesday. Reduced pollution has 
significantly improved air and water quality in Europe, but the loss of soil functions, land 
degradation and climate change remain major problems threatening the flows of environmental 
goods and services that underpin Europe's economic performance and prosperity. The report 
also emphasizes the need to re-evaluate existing policy approaches that can make a significant 
contribution to their effectiveness. 
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Traditionally, the EU has also introduced new standards during international climate negotiations under the 
United Nations Framework Convention on Climate Change (UNFCCC), making a unilateral commitment to 
reduce greenhouse gas emissions. In addition to negotiations at global level, the EU maintains partnership 
agreements and strategies for cooperation with a number of countries and regions, such as the European 
Neighborhood Policy (with the Eastern and Mediterranean countries), as a means of resolving problems 
arising at the EU's external borders. h related to the environment, such as water quality, waste management, 
air pollution or desertification. 
However, the effectiveness of EU environmental policy is largely determined by its implementation 
at national, regional and local levels. In order to counteract the large differences in the level of 
implementation among Member States, in 2001 the European Parliament and the Council adopted 
Recommendation 2001/331 / EC, which set (optional) minimum standards for environmental 
inspections. A revision of the legal framework was planned in 2014 in order to improve the 
application of EU environmental law with Directive 2008/99 / EC. The European Environment 
Agency (EEA) was set up in Copenhagen in 1990 to support the formulation, implementation and 
evaluation of environmental policies and to provide information to the general public on these 
issues. The EU Agency (open to third countries) is responsible for providing reliable and 
independent information on the state of the environment and its prospects. 
To help policy-makers make informed decisions and develop environmental legislation and 
policies, the EU is also implementing the European Earth monitoring program (Copernicus), 
which addresses, inter alia, in the field of soil, sea, atmosphere and climate change. In its position 
on the current Environment Action Program (to be implemented by 2020), Parliament also 
emphasized the need for stricter enforcement of EU environmental law. 
 
Given Europe's long-term vision and additional policy objectives, it is clear that it is not making enough 
progress in tackling environmental issues. The messages of the assessment of the latest trends and 
perspectives in the report "Environment in Europe - State and Outlook 2020" are clear: policies have been 
more effective 
in reducing environmental pressures than in protecting biodiversity and ecosystems, and to protect 
human health and well-being. Despite successes in environmental management in Europe, 
persistent problems remain and the prospects for Europe's environment in the coming decades are 
worrying. 
In December 2019, in response to the challenges, the European Commission adopted the European 
Green Pact - an ambitious program to make the EU the first climate-neutral continent by 2050 and 
to protect, preserve and increase the EU's natural capital, and to protect the health and well-being 
of citizens from environmental risks and impacts. This program is based on a model of growth 
with recovery, through which the planet returns more than it takes; it outlines the environmental 
priorities for the coming years and emphasizes the Union's ambition to transform its economy for 
a sustainable future without abandoning anyone; to achieve these goals, it contains a set of deeply 
transformative policies and calls on the Union to strengthen its leading role on the world stage in 
climate and environmental issues. 
Following the wide-ranging debate on the Clean Planet for All Communication in March 2020, the EU 
presented its long-term strategy under the Paris Agreement to the UN Framework Convention on Climate 
Change, which commits the strategy to becoming neutral by 2050. of the climate economy. The 
Commission has proposed that this goal be enshrined in EU climate legislation. The European Commission 
has also adopted a number of new strategic initiatives, in particular the New Action Plan on a Circular 
Economy for a Clean and Competitive Europe, the 2030 Biodiversity Strategy and the Farm-to-Table 
Strategy. The EU has also adopted a comprehensive response to the COVID-19 state of emergency, which 
has had a significant negative impact on life and livelihoods, posed unprecedented policy-making and has 
been exacerbated by a severe economic downturn. The Next Generation EU Recovery Plan, proposed by the 
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European Commission on 27 May 2020 and approved by the Extraordinary European Council in July 2020, 
emphasizes the status of the European Green Pact as Europe's new strategy for growth and the role of its to 
achieve sustainable 
and rapid recovery, as well as to ensure long-term predictability on the path to climate neutrality 
and, ultimately, a fair and honest transition where no one is left behind. With its long-term vision 
and priority environmental objectives, which the 8th Environment Action Program shares with the 
Green Pact, it will support the EU's overall commitment to green recovery. 
The main objective of the 8th EAP is to accelerate the Union's fair and inclusive transition to a 
clean and circular economy that is climate-neutral and resource-efficient, and to achieve the 
environmental goals of the UN Program. by 2030 and its sustainable development goals, fully 
supporting the objectives of the European Green Pact in the field of environment and climate. 

The Eighth Environment Action Program has the following six thematic priority objectives: 
• irreversible and gradual reduction of greenhouse gas emissions and increase of removals by 
natural or other sinks in the Union in order to achieve the goal of reducing greenhouse gas 
emissions by 2030 and climate neutrality by 2050; 
• continuous progress in increasing adaptation capacity, strengthening resilience and reducing 
vulnerability to climate change; 
• advancing to a growth model with recovery that returns more to the planet than it takes, 
decoupling economic growth from resource use and environmental degradation, and 
accelerating the transition to a circular economy; 
• the ambition of zero pollution for a non-toxic environment, including air, water and soil, as well 
as protecting the health and well-being of citizens from environmental risks and impacts; 
• protection, conservation and restoration of biological diversity and increase of natural capital, in 
particular with regard to air, water, soil and forests, fresh water, wetlands and marine ecosystems; 

• Promoting environmental sustainability and reducing the main types of environmental and 
climate pressures related to production and consumption, in particular in the fields of energy, industrial 
development, buildings and infrastructure, mobility and the food system. 
Framework Law on the Environment of the Republic of Macedonia (Official Gazette of the 
Republic of Macedonia № 53/05, 81/05, 24/07, 159/08, 83/09, 48/10, 124/10, 51/11, 123 / 12, 
93/13, 187/13, 42/14, 44/15, 129/15, 192/15, 39/16) includes the basic principles of environmental 
protection, on the basis of which the respective management procedures are regulated . The law 
regulates the rights and obligations of the Republic of Macedonia and the municipalities, as well as 
the rights and obligations of legal entities and individuals in providing conditions for protection and 
improvement of the environment, aimed at exercising the right of citizens to a healthy environment. 
In addition to this law, the provisions of separate laws shall be applied to protect and improve the 
quality and condition of the soil, water and air. The law also regulates the procedure for 
environmental impact assessment (EIA) and the procedure for environmental assessment (EC) of 
certain strategies, plans and programs, which include measures and activities for conservation and 
sustainable use of nature. 
Law on Nature Protection (Official Gazette of the Republic of Macedonia № 67/04, 14/06, 84/07, 
35/10, 47/11, 148/11, 59/12, 13/13, 163/13, 41/14, 146/15, 39/16 and 63/16) nature conservation 
through conservation of biological and landscape diversity and conservation of natural heritage, 
inside and outside protected areas. The main objectives of the law are the following: 

•  establishing and monitoring the state of nature; 
•  protection and restoration of the existing biological and landscape diversity in a state of 

natural balance; 
•  creation of a network of protected areas for permanent protection of the characteristics 

on the basis of which they have acquired the status of natural heritage; 
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•  ensuring the sustainable use of natural resources in the interests of current and future 
development, without significant damage and with as few disturbances to the natural 
balance as possible. 

 
Climate change 

To counter climate change and its impact on the economy, Bulgaria has prepared a National 
Strategy for Adaptation to Climate Change and an Action Plan to it, adopted by a decision of the 
Council of Ministers in 2019. 
The document outlines the strategic framework and priorities for adaptation to climate change 
until 2030. The aim is to reduce the country's vulnerability to the effects of climate change and to 
improve the capacity to adapt environmental, social and economic systems to the impacts of 
change of the climate. 
The National Strategy for Adaptation to Climate Change covers nine sectors, which are: the 
Agriculture sector, the Forests sector, the Biodiversity and Ecosystems sector, the Water sector, 
the Energy sector, the Transport sector, and the transport sector. Urban Environment, Human 
Health Sector and Tourism Sector. It also includes an analysis of the macroeconomic 
consequences of climate change and an assessment of the sector 

Disaster Risk Management. 
The strategy fills a gap in Bulgaria's climate change policy, outlining the country's approach to 
adapting key sectors of the economy to the changing climate. 
In Macedonia, in response to climate change and its impact on biodiversity and the economy, three 
National Climate Change Communications and an Action Plan were issued in 2003, 2008 and 2014. 
They identify areas sensitive to the effects of climate change. climate vulnerabilities to varying 
degrees and require a specific approach to adaptation and an action plan is emerging. 
Climate change policy is one of the great challenges facing the European Union and its global partners. The 
European Union is at the forefront of international efforts to combat climate change, and is committed to 
some of the world's most ambitious climate and energy goals by 2020, adopting relevant binding legislation 
to achieve them. The need for urgent action is clearly reflected in the Europe 2020 strategy and its ambitious 
20/20/20 climate change mitigation targets. This means reducing greenhouse gas emissions by 20%, 
reducing energy consumption by 20% by increasing energy efficiency and meeting 20% of energy needs 
from renewable sources, with large economies taking their fair share of international efforts to reduce energy 
efficiency. emissions. And in the long run, by 2050, Europe has set itself the goal of reducing its emissions 
by 80-95% below 1990 levels. 
The European Climate Change Adaptation Strategy aims to increase preparedness and response 
capacity. In addition, documents have been developed analyzing the challenges in the relevant 
sectors and the measures and instruments that can be activated in agriculture and forestry, coastal 
areas, infrastructure, water management, biodiversity, disaster risk reduction, health and maritime 
affairs. work and fisheries. 
International conferences on global warming were first held in the 1980s. In 1988, the UN General 
Assembly determined that "climate change is a common concern of humanity", which requires 
urgent action on all sides. This initiated further political negotiations, which led to the completion 
of the regime of the international convention. 
At the same time, the United Nations Environment Program ("UNEP") and the World 
Meteorological Organization ("WMO") are establishing and sponsoring an independent scientific 
body called the Intergovernmental Panel on Climate Change (IPCC), consisting of scientific and 
technical experts from around the world who gather scientific information on the causes of climate 
change, as well as the potential effects and possible ways to mitigate these effects. The IPCC 
issued the First Assessment Report in 1990, describing potential threats from climate change, and 
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subsequently developed a number of reports, the findings of which continue to inform and 
provoke international action to combat climate change. 
Climate change is the subject of two major international agreements: the 1992 United Nations 
Framework Convention on Climate Change (UNFCCC) and the 1997 Kyoto Protocol. Both 
agreements are based on the principle that industrialized countries must take the lead in combating 
climate change, as they are the source of most of the emissions from the industrial revolution and 
have more financial resources. 
The aim of the Framework Convention is to address the negative effects of climate change, and 
the stated aim of the Convention is to stabilize the concentration of greenhouse gases at a level 
that allows ecosystems to adapt naturally to climate change so that food production products 
should not be endangered, while providing an opportunity for sustainable economic development. 
The Convention stipulates that all parties undertake common commitments regarding: conducting 
national inventories of greenhouse gas emissions; the promotion of scientific and technical 
cooperation; sustainable management of forests, oceans and ecosystems; and the integration of 
climate change into national social, economic and environmental policies. 
In order to fulfill these commitments, the Parties should take into account their different starting 
points, resources, economies and other specific individual circumstances. The Parties may also 
apply common policies and measures. In recognition of the fact that these commitments are only 
the first step in tackling climate change, the Convention provides for a review of the adequacy of 
commitments at an early stage, and thereafter at regular intervals. 
The Kyoto Protocol entered into force in 2005 and is the first step towards reversing the global 
upward trend in emissions. It sets legally binding targets for industrialized countries to reduce 
their greenhouse gas emissions. However, the protocol is far from a satisfactory response to 
climate change. While the first phase of the Protocol covers about 30% of global emissions, the 
second phase covers only half of that amount. Russia, Japan and New Zealand have decided not to 
participate, and Canada is withdrawing completely and catching up with the United States, which 
has never ratified the Protocol. In addition, the Kyoto Protocol does not require developing 
countries to reduce their emissions, while they already contribute more than half of global 
emissions, and by 2020 their share is expected to reach almost two-thirds. 
One of the key elements of the European strategy is greenhouse gas emissions trading (EU ETS), 
launched in 2005. The first and largest international international emissions trading is a financial 
mechanism to sell that part of the reduction in greenhouse gas emissions that exceeds 
commitments (the so-called "surplus of prescribed allowances"). Through this mechanism, 
countries that have failed to reduce their emissions to their GHG percentages can purchase part of 
the "surplus" of prescribed emission units from countries that have reduced their greenhouse gas 
emissions below the required levels. 
Climate change is an issue that is high on the world political agenda. Various companies are 
competing to reduce carbon dioxide (CO2) emissions. The understanding that our future well-
being depends on the urgent measures we take to tackle climate change is already widespread. It is 
important to understand, however, that the loss of biodiversity is a threat to the planet as important 
as climate change - it is even somewhat more important, because when a species disappears, it is 
forever and there are no possible mitigation measures. to be taken to avoid its irreversible 
disappearance. 

Land cover and land use 
In the framework of the project "CORINE Land Cover 2018 - Republic of Bulgaria" / Corine Land Cover 
(CLC), implemented under the program "Copernicus - Surveillance of the Earth's Surface 2014-2020", 
mapping of the land cover on the territory of the Republic of Bulgaria with satellite images As a result, a 
spatial database was developed, containing landfills of all 38 classes of land cover established on the 
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territory of the Republic of Bulgaria, according to the classification of the European Environment Agency. 
In 2018, eleven classes of land cover form more than 94% of the country's area. The largest share of the 
land cover belongs to the agricultural lands used for intensive agriculture and cultivation of cultivated 
plants - 46.64% (3 834 169 ha). Grass ecosystems are represented by two classes of land cover - "Natural 
grasslands" - 3.64% (419,480 ha) and "Pastures" - 3.41% (393,140 ha). They are the main environment for 
animal husbandry in the Republic of Bulgaria and according to the law on spatial planning also fall into the 
category of agricultural land. With regard to forests, the area of the three main classes: deciduous, 
coniferous and mixed is 3,568,758 ha or 31.00% of the territory of the Republic of Bulgaria. 
 

Trends in changes in land use - by area and type 
In the period 2009 - 2018 there is a lasting trend towards increasing the area occupied by arable 
land and reducing uncultivated land. The main indicator used is the increase or decrease of the 
areas occupied by agricultural, forest, natural and semi-natural, urban and other artificially created 
lands and the trends in land use changes (by type and area) - for a certain period of time. 
Compared to the previous year, arable land decreased slightly by 0.3%. 
One of the main objectives set out in the Roadmap to Resource Efficiency in Europe (COM (2011) 
571) is to significantly reduce the rate of land use. The goal is to achieve a state by 2050 in which 
there is no net land use. 
Forests have numerous and interrelated social, economic and environmental functions. In addition 
to providing jobs and incomes for the population, they are a source of raw materials for industry 
and energy, while protecting soils from erosion, regulating water resources, contributing to 
biodiversity conservation and reducing the adverse effects of climate change. In terms of climate 
change, forests are the main absorber of carbon emissions. That is why it is very important that 
forest management is aimed at ensuring their good health, which is a guarantee for the effective 
functioning of the wide variety of benefits they provide us. 
The changes that have taken place in recent years in the nature and manner of use of European forests are 
reflected in Bulgaria and in the Republic of Macedonia. The change is also shifting the focus from the 
production function of forests to a more sustainable and environmentally friendly function, including 
sustainable management, conservation of water resources, absorption of CO2 and a place for recreation and 
entertainment. When developing new and improving existing strategies, measures and programs to achieve 
sustainable forest management, a better balance must be sought between the economic, social and 
environmental functions of forests, which can be achieved by applying an integrated approach to assessment 
of ecosystem services. 
 

Biodiversity 
Biodiversity - the extraordinary diversity of ecosystems, species and genes, is at the heart of the 
functioning of ecosystems, which ensures the existence of the life-sustaining system of the Earth. 
It provides us with a wide range of vital ecosystem services and benefits, and the availability of 
biodiversity of both species and functional types is critical to the adaptation of ecosystems to 
global changes in the environment. 
Human activity can manage changes in biodiversity, both directly (fish, game and timber) and 
indirectly (habitat destruction), and thus affect the level and quality of ecosystem services that can 
be provided. . Proper understanding of the relationship between biodiversity, ecosystems and the 
ecosystem services they provide, as well as assessing the impact of human activities on biodiversity 
and key ecosystem services are among the main reasons for taking into account biodiversity. 
Biodiversity assessment can be used to monitor progress towards environmental policy objectives, 
such as the protection of endangered species or ecosystems (or habitats), the sustainable use of 
species, the maintenance and improvement of the capacity of ecosystems, and the accumulation of 
benefits from the use of biodiversity. 
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In connection with the recognition of the great importance of biological diversity for humans, several 
international agreements have been concluded, mainly related to the conservation of biological diversity. 
One of the most important is the Convention on Biological Diversity, which entered into force in 1993. It 
has three main objectives: (1) conservation of biological diversity; (2) sustainable use of the components of 
biodiversity; and (3) fair sharing of the benefits arising from the use of genetic resources. Global 
biodiversity policy is also reflected in the Cartagena Protocol on Biosafety, which is a protocol to the 
Convention on Biological Diversity. The purpose of the Protocol is to contribute to the provision of an 
adequate level of protection in the field of safe transfer and use of living modified organisms. The Protocol 
also states that modern biotechnology has great potential for improving human well-being if it is developed 
and used in compliance with relevant appropriate environmental and human health safety measures. 
The Millennium Ecosystem Assessment (IEA, 2005) and the Global Biodiversity Outlook Reports 
under the Convention on Biological Diversity (CBD) are the necessary basis for assessing the 
global state of biodiversity, ecosystems and the services they provide. According to these reports, 
the global natural systems that underpin the world economy, food and human well-being are in 
danger of destruction if humanity does not respond very quickly and adequately and implement 
measures to conserve and sustainably use biodiversity. , which is at the heart of life on Earth and 
ecosystem services (ES). 
The assessment of the state of ecosystem services and their social significance, as well as the 
development of sustainable mechanisms and policies for the management of ecosystem services 
are crucial for the general benefits of society, for example, for the development of sustainable land 
use and responsible management of natural resources. 
It states that biodiversity is at the heart of the functioning of ecosystems and should therefore be 
categorized as a support service. Therefore, biodiversity should be excluded from the assessment 
of ecosystem services in order to avoid double scrutiny. However, a number of other studies 
consider that the existence of biodiversity is a service in itself, whether or not it plays a supporting 
role in the provision of other services, and that people are willing to pay to preserve global 
biodiversity, even if they do not benefit. from none of the ecosystem services it supports. 
Excluding biodiversity from the assessment of ecosystem services means failing to reflect this 
value. 
Therefore, in order to present as wide a range of benefits as possible and following the approach of the UK 
National Ecosystem Reference Assessment,"Wildlife diversity" is included in the assessment as a separate 
cultural service in itself. To avoid double scrutiny, the assessment of ecosystem services distinguishes 
between biodiversity as a supporting function and the diversity of wild species, which is assessed in itself 
(ie the existential value that people are willing to pay for the conservation of certain species). not covered 
by other services). As a result, wildlife diversity assessment focuses on threats to populations of species of 
local, regional, national or global importance. 
Among the main threats to biodiversity are: habitat transformation and loss, overexploitation of 
natural resources, soil and air pollution, the emergence and spread of invasive alien species, and 
climate change. The interaction between all these factors causes the deterioration of the 
environment and ecosystem services, leading to a number of negative trends related to population 
growth and unsustainable production and consumption. Agriculture and forestry, energy production, 
land use, mining, urban and industrial construction put pressure on ecosystems and their ability to 
produce basic services for people. 
A number of actions have been taken at global, European and national level to halt the loss of 
biodiversity. Indicators of population trends in biodiversity have been introduced, as information 
tools that summarize data on the presence, quantity or change in the state of organisms, while 
showing the nature of changes in biodiversity and the impacts to which it is subject and the need 
to increase the effectiveness of measures taken to conserve biological diversity. 
In May 2008, an interim report of the TEEB study was presented at the 9th Conference of the Parties to the 
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Convention on Biological Diversity. It provides indisputable evidence of significant global and regional 
economic losses, as well as the impact on human well-being resulting from the loss of biodiversity and 
ecosystem services, estimated at approximately € 50 billion per year. The second phase of the TEEB study 
includes a report on environmental and economic fundamentals and four targeted reports on end-users. The 
reports offer specialized in-depth information and advice on ways to support 
sustainable development through better protection of ecosystems and biodiversity and to take into 
account their economic value at the earliest possible stage. These reports target policy-makers at 
national and international level, local and regional administrations, the business community, 
consumers and citizens. 
In 2010, the Conference of the Parties to the Convention on Biological Diversity adopted a 
Strategic Plan aimed at "maintaining ecosystem services, maintaining a healthy planet and 
delivering essential benefits to all people". In addition, the EU has adopted a new global 
biodiversity policy aimed at halting the loss of biodiversity and deteriorating ecosystem services 
by 2020 and restoring them where and as far as possible. The participants in this Conference 
recognize that the set goals for stopping the loss of species of organisms on Earth by 2010 have 
not been achieved. 
In this regard, the Intergovernmental Scientific and Political Panel on Biodiversity and Ecosystem 
Services (IPBES) was established in 2011 in Busan. IPBES is expected to make a breakthrough in 
organizing a global response by national governments to the subsequent loss of biodiversity, similar 
to the response to global climate change. In May of the same year, the European Commission 
adopted a new strategy setting out the framework for EU action over the next ten years to meet the 
EU's headline target for biodiversity: halting biodiversity loss and the degradation and restoration of 
EU ecosystem benefits by 2020. , as far as possible, and increase the EU 's contribution to halting 
global biodiversity loss. 
The strategy is based on six interrelated objectives to address the root causes of biodiversity loss and aimed 
at reducing key types of negative activities on nature and ecosystem benefits. A set of activities scheduled 
in time, as well as other accompanying measures, has been formulated for each of the objectives. The 
strategy will be implemented through a Common Framework for its implementation, involving the 
European Commission and the Member States, in partnership with key stakeholders and civil society. It is 
based on solid information on the state of biodiversity and ecosystems in Europe, which will also serve to 
monitor progress in the implementation of the strategy. 
The 10th Conference of the Parties to the Convention on Biological Diversity, held in Nagoya, 
Japan, in 2010, made a significant contribution to reaching an agreement on a global strategy to 
halt biodiversity loss over the next ten years. The EU will also continue to play an active role at 
international level, helping to ensure global commitments on biodiversity. 
The Global Biodiversity Outlook 3 warns that threats to global biodiversity are growing and that 
some ecosystems have been pushed to critical thresholds or turning points, and if these critical 
thresholds are exceeded there is a real danger of dramatic loss of biodiversity and range of 
services on which people's livelihoods and well-being depend. The report also emphasizes that 
poor countries will soon and most severely suffer, where the most serious consequences for 
biodiversity are expected, but in the end all societies and economies will be affected. 
The European vision for 2050 is biodiversity and the ecosystem benefits it provides to the EU, is 
its natural capital and should be well protected, valued and properly restored, both because of the 
intrinsic value of biodiversity and its significant contribution to human prosperity and economic 
prosperity so as to avoid catastrophic changes due to the loss of biodiversity. 
The idea that nature, including biodiversity, transcends national borders is at the heart of the 
European ecological network NATURA 2000, which is one of the most advanced, large-scale and 
flexible nature protection systems in the world, advocating the understanding that successful 
conservation of Europe's natural resources is only possible when thinking and acting at European 



14  

level. 
The establishment of the pan-European ecological network NATURA 2000 in the EU as part of the pan-
European ecological network is a direct consequence of the EU's common environmental policy, as well as 
the Rio de Janeiro Convention on Biological Diversity (1992). The main goal of NATURA 2000 is to 
provide conditions for protection and survival of the most valuable and endangered species and habitats in 
Europe. Protected areas, or so-called "NATURA sites" are defined in accordance with two basic directives 
for the conservation of biological diversity of the European Union - Directive 92/43 / EEC on the 
conservation of natural habitats and of wild fauna and flora, known by its short name Habitats Directive and 
Directive 2009/147 / EC in 2009, known as the Birds Directive. The Habitats Directive provides for the 
establishment of a European conservation network called NATURA 2000. It consists of protected areas 
under the Birds Directive and protected areas under the Habitats Directive. About 140 types of natural 
habitats and over 600 species of plants and animals of importance to the European Community are protected 
under the two directives. NATURA 2000 consists of protected areas declared in accordance with the 
requirements of the Protected Areas Act and protected areas, which are declared in accordance with the 
requirements of two major environmental directives of the European Union - Directive 92/43 / EEC on the 
protection of natural habitats and wildlife (hereinafter referred to as the Habitats Directive) and Directive 
2009/147 / EU on the conservation of wild birds (hereinafter referred to as the Birds Directive). Both 
directives are reflected in the Bulgarian legislation through the Biodiversity Act. Council Directive 92/43 / 
EEC on the conservation of natural habitats and of wild fauna and flora and Council Directive 2009/147 / 
EEC on the conservation of wild birds. The ecological network includes CORINE sites, Ramsar sites, 
important plant sites and ornithologically important sites as a priority. 
Protected areas are part of the European ecological network NATURA 2000. NATURA 2000 is a pan-
European network of protected areas to ensure the long-term survival of the most valuable and endangered 
species and natural habitats in Europe in accordance with major international agreements in the field of 
conservation. environment and biodiversity. 
Member States are obliged to establish the distribution of these habitats and species in their territories and to 
place some of them under protection, as well as to manage them for the purpose of conservation and 
sustainable use. The result should be a single functional network of key areas for the conservation of species 
and habitats. 
The Habitats Directive approach is integrated and, in addition to ensuring the conservation of 
biodiversity, aims to promote sustainable economic activity that helps meet conservation objectives 
in NATURA 2000 sites. The EU aims to create and implement policies that do not limit economic 
development, providing conditions for the development of business and local organizations and the 
protection of biologically unique areas in a way that is both good for nature and useful for the 
development of regions. 
The full implementation of the Birds Directive and the Habitats Directive will contribute to halting 
the negative trends in the changing status of all species and habitats included in conservation 
legislation. The aim is to achieve a significant and measurable improvement in their status so that 
by 2020, compared to current estimates, (i) the number of estimates showing improved 
conservation status under the Habitats Directive will increase by 100% respectively. habitats and 
by 50% for biological species; (ii) increase the number of assessments showing a stable or 
improved conservation status under the Birds Directive by 50%. 
On the other hand, the spread of invasive alien species is also considered one of the most 
important direct causes of biodiversity loss and changes in ecosystem services, and poses the 
greatest threat, especially to more fragile ecosystems such as islands. Although the introduction of 
alien species can bring benefits to specific sectors of the economy and society by producing high 
economic benefits and social assistance in the short term, they can have far-reaching, detrimental 
impacts on biodiversity and natural resources for future generations. Invasive species can also 
affect human life and health, and cause serious economic damage to agriculture, forestry and 
fisheries, which is estimated at at least € 12 billion a year in Europe alone (EEA, 2012). 
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Addressing complex issues related to climate, energy, environment and natural resources requires the 
application of diversified knowledge and know-how, as well as cross-sectoral and holistic policies and 
planning. Policies should promote a new way of thinking in which ecosystems and their multi-purpose 
conservation, management and sustainable use are considered in the longer term, in order to ensure 
environmental, social and economic sustainable development through the ecosystem approach identified 
and in the Convention on Biological Diversity. It is also important to emphasize that the conservation of 
biodiversity is recognized as one of the main tools in the fight against climate change. This puts even more 
responsible tasks at both national and pan-European level in conservation. The Law on Nature Protection of 
the Republic of Northern Macedonia regulates the protection of wild species of plants, fungi and animals, 
natural habitats and ecosystems, as well as the protection of the landscape, minerals and fossils. A separate 
part of the law refers to the system of protected areas created for the conservation of biodiversity in natural 
habitats, processes occurring in nature, as well as abiotic characteristics and landscape diversity. The law 
contains provisions relating to the categories of protected areas, the manner of their declaration, zoning and 
management. The law transposes the provisions of the EU Directive on the Conservation of Natural 
Habitats and Wild Fauna and Flora (92/43 / EEC), the EU Directive on the Conservation of Wild Birds 
(2009/147 / EC) and the Regulation on the Conservation of Wildlife fauna and flora by regulating trade in 
them (338/97 / EEC). In separate chapters the Law contains provisions relating to the organization of nature 
protection, the registers for nature protection (the Register of Protected Areas and the Register of Natural 
Heritage), the monitoring of the state of nature, provisions related to national biodiversity. 

 
Ecosystem services and benefits 

Ecosystems are critical to our well-being and prosperity because they provide us with food, clean air, or 
fresh water and maintain a habitable biosphere. That is why ecosystem services are increasingly seen as a 
crucial argument in support of decision-making and policy-making that affect the use or condition of natural 
resources. The latest biodiversity policies, adopted at various global and European fora, aim to conserve 
biodiversity and maintain the level of ecosystem services it provides. Achieving these goals requires 
demonstrating the benefits of policy changes affecting natural resources, which are aimed at enhancing 
human well-being by enhancing the flow of ecosystem services.  
Ecosystem services contribute to human well-being, often in combination with other benefits (Burkhard et 
al., 2012). The identification and classification of a wide range of ecosystem services is still under 
discussion, but consensus has been reached on the list of services published in the Millennium Ecosystem 
Assessment (MEA, 2005) and further developed in the TEEB study and the CICES project (MA, 2005; 
TEEB, 2010b; De Groot et al., 2012; Haines-Young and Potschin, 2013). The Millennium Ecosystem 
Assessment was carried out between 2001 and 2005 in order to assess the impact of ecosystem change on 
human well-being and to provide a scientific basis for actions needed to improve the conservation and 
sustainable use of ecosystems. ecosystems and their contribution to human well-being. It meets government 
requirements for information obtained through four international conventions - the Convention on 
Biological Diversity, the UN Convention to Combat Desertification, the Ramsar Convention on Wetlands, 
and the Convention on Migratory Species, while meeting the needs of and other stakeholders, including the 
business community, the health sector, NGOs, and the local population. 
The assessment also aims to meet the needs of consumers from different regions and focuses on the links 
between ecosystems and human well-being, and in particular on "ecosystem services." It defines the 
ecosystem as a dynamic complex of communities of plants, animals, and microorganisms, and inanimate 
nature that interact as a functional unit. It deals with the full range of ecosystems - from those that are 
relatively preserved, such as natural forests, to landscapes with mixed models of human use, and to 
intensively managed and modified by humans human ecosystems, such as agricultural land and urban areas. 
Since the publication of the Millennium Ecosystem Assessment, the concept of ecosystem services has 
received increasing attention and many studies have been conducted to determine the impact of ecosystem 
services on human well-being (Van Jaarsveld et al., 2005; TEEB, 2010; Burkhard et al. ., 2012) The TEEB 
study, for example, focuses on the economic consequences of the loss of various ecosystem services, while 
other studies focus on revealing the less tangible benefits of ecosystems to emphasize the great importance 
of ecosystem protection. 2012; Bagstad et al., 2013; Garcia-Nieto et al., 2013). Unsustainable use and 
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degradation of ecosystems can reduce service delivery and ultimately affect human well-being (MEA, 2005; 
TEEB, 2010a; OECD, 2012). For example, food production as an ecosystem service is increasing, but at the 
same time it is putting pressure on other services, such as the conversion of forests into agricultural land, 
which in turn could reduce clean water supplies, ecotourism, and flood control. drought (MEA, 2005; Foley 
et al., 2011). 
Growing concerns about unsustainable consumption have led to the integration of ecosystem services into 
international and national policies. In 2010, the Tenth Meeting of the Conference of the Parties to the 
Convention on Biological Diversity adopted a global strategic plan for biodiversity for the period 2011-
2020. The strategic plan includes, in addition to the strategic objectives, also 20 objectives known as the 
Aichi objectives (EC, 2012). The Aichi Biodiversity Objectives complement the previous objectives by 
adding ecosystem services (EUS) to biodiversity conservation, an element that should be considered in the 
global expansion of protected areas, as well as a component of priority protection and restoration. States 
parties to the Convention on Biological Diversity are bound by the obligation to change their biodiversity 
strategy to achieve these goals (European Commission, 2011). 
It is becoming increasingly clear to politicians that the introduction of nature-based solutions, such as the 
use of wetlands for water purification, flood protection or carbon storage, can indeed be more cost-effective 
than the use of technical infrastructures (Daily & Matson, 2008; Erwin et al., 2012). The concept of 
ecosystem services has been identified as one of the pillars of the impact assessment in the Commission's 
preparations for the protection of the future of European waters by 2015. In addition, the restoration and 
preservation of EU is one of the six priorities identified for rural development. the proposal for the EU's 
Common Agricultural Policy (European Commission, 2011). Importantly, EU regional and cohesion policy 
already recognizes the importance of investing in nature as a source of economic development (European 
Commission, 2011). 
Ecosystem services are also closely linked to the main objective of the IMAGE 3.0 framework, which is to 
analyze the interaction between humans and natural systems. The ecosystem services module quantifies the 
supply of services that are defined as the functioning of service production ecosystems over a period of 
time. To quantify ecosystem services, a set of indicators from other components of IMAGE is used, along 
with additional links developed to establish service delivery (Schulp et al., 2012). 
The concept of ecosystem services is now integrated into current biodiversity policies both globally and at 
European level (CBD, 2010; 2011). In general, policies describe ways to integrate ecosystems and 
biodiversity into public sector and business decision-making, as well as places where natural resources are 
underestimated and in some cases neglected. Integrating the EU into biodiversity policies will greatly 
contribute to a better understanding of the links between biodiversity, ecosystem functions, ecosystem 
services, their benefits and related social and economic values as part of human well-being. 
Mapping and assessment of ecosystems and their services (MAES) is one of the main elements and actions 
set out in the EU's Biodiversity Strategy to 2020 "Our life insurance, our natural capital" (European 
Commission, 2011). Collecting and interpreting high-quality and consistent information on the state of 
ecosystems and the services they provide is essential in the decision-making process in the areas of urban 
sustainability policies, adaptation to climate change and sustainable management of natural resources. In 
addition, it contributes to directing investment towards green infrastructure and ecosystem restoration. 
To ensure that ecosystems continue to provide services and benefits to humans in the future, 
Objective 2 of the EU Biodiversity Strategy 2020 aims to maintain the state of ecosystems and 
increase the services they provide. Given the trend that ecosystems and their services are degrading 
globally and their overexploitation continues, the Report 
The Millennium Ecosystem Assessment provides scientific evidence that 15 of the 24 ecosystem 
services surveyed worldwide have been disrupted or unsustainably used. 
Under Action 5 of the EU Biodiversity Strategy to 2020, EU Member States are invited to map and 
assess the state of ecosystems and ecosystem services in their territory by 2014, to assess the 
economic value of these services, and to promote the integration of these values into accounting and 
valuation systems at national and EU level by 2020. The evaluation and valuation of Action 5 is 
closely linked to other Objective 2 activities, in particular Action 2. 6a): Recovery and prioritization 
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framework; 6b): The Green Infrastructure Strategy; 7a): Demonstration of biodiversity 
methodology; 7b): Number of net loss initiatives. 
The strategy sets out two main deadlines for meeting its targets: 1. a "medium-term" target of 
2020, to preserve ecosystems, the services and benefits they provide, and to improve their 
condition by creating green infrastructure and restoring at least 15% of damaged ecosystems, 
long-term goal: "by 2050, the European Union's biodiversity and the ecosystem services it 
provides - its natural capital - to be protected, assessed and properly restored for a real assessment 
of biodiversity, as well as for their main contribution to the well-being and economic prosperity of 
human society, so as to avoid catastrophic changes caused by the loss of biodiversity." 
By 2020, mapping and assessment results also need to support the maintenance and restoration of 
ecosystems and their services. In this regard, a Working Group on Mapping and Assessment of 
Ecosystems and Their Services (MAES) has been set up under the Common Implementation 
Framework (CIF) to support the effective implementation of the EU Biodiversity Strategy to 2020. 
The aim of the working group of MAES is to support the implementation of Action 5 by the EU and 
its Member States. The first action of the working group is to support the development of a coherent 
analytical framework to be applied by the EU and its Member States to ensure consistency and the 
approaches used. 
In line with the Millennium Ecosystem Assessment, the EU aims to provide a critical assessment 
of the best available information on management decisions and complex societal issues. It is 
structured around a conceptual framework that connects human society and its well-being with the 
environment. In particular, the document proposes a typology of ecosystems so that they can be 
assessed and mapped, as well as the use of the Common International Classification of Ecosystem 
Services (CICES), developed to assess the environment. 
The European Commission and the Joint Research Center, together with the European 
Environment Agency (EEA), provide support to Member States in carrying out work on mapping 
ecosystem services. The target year set for finalizing the mapping and evaluation is 2014, but this 
goal has not been achieved. Mapping of ecosystem services is already under way in most EU 
Member States, but this process is not uniform and there is a need for EU-based guidelines and a 
common approach (MAES, 2014). In addition, assistance and support is needed to benefit from 
the wide range of approaches to mapping and assessing ecosystem services that are available or 
under development (Martínez-Harms & Balvanera, 2012, Egoh et al., 2012). , Crossman et al., 
2013). 
The second IAEA report also presents a set of indicators that are used to assess ecosystems. These 
indicators are used to detect and analyze trends in the spatial scope of ecosystems and in the 
delivery and use of ecosystem services on a European scale. New indicators for assessing the 
regulation and maintenance of ecosystem services are also presented. 
Based on the aggregated available data, positive trends are identified in several of the ecosystem services, 
which are assumed to be dependent on the complex interplay of changes in agricultural production, 
afforestation, higher ecosystem productivity, and increased nature protection. 
It has been found that a large part of the material services show growth tendencies: more and more 
crops are produced on smaller and smaller areas of arable land; organic farming is becoming 
increasingly important; timber yield from forests increases with increasing timber stocks. The 
growing area of forests also has a positive impact on erosion control, carbon storage, water 
retention, air quality regulation and improving recreational conditions. 
Mapping, assessing and valuing ecosystem services is a necessary but insufficient step in 
achieving the objectives of ecosystem services in the EU Biodiversity Strategy. Following the 
TEEB procedure (TEEB, 2010b), determining the value of ecosystem services to society requires 
a thorough understanding of the impact of current policies on ecosystems, and in particular on the 



18  

mechanisms that determine the levels of different ecosystem services. Better knowledge means 
better, more cost-effective and more sustainable management. 
Research related to EU mapping has increased significantly in recent decades. New initiatives are 
being set up to model the EU, such as the Natural Capital project and the Ecosystem Services 
Partnership. The Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) is 
beginning to direct the flow of scientific information related to biodiversity and EU to 
governments and practitioners. The increased interest in research is partly due to the inclusion of 
ES in conservation policies and policies aimed at the use of natural resources, as well as due to the 
growing interest from the business sector. Companies assess the opportunities and risks associated 
with the functioning of ecosystems and the necessary information on how to comply with existing 
policies, as well as potentially influence the adoption of new policies (Hanson et al., 2012). In 
support of this increased interest in the use and regulation of ES, mapping and modeling methods 
are playing an increasingly important role. 
Many EU policies have a significant impact on ecosystems and the services they provide, both directly and 
through social and economic mechanisms. International trade, agriculture, land use and nature protection 
policies work together to build a complex and still partially understandable mix of 
policies. Incorporating the concept of ecosystem services into all social and economic policies 
would allow for a systematic review and assessment of the consequences of service measures 
outside conventional environmental assessments. 
Despite the relatively well-developed regulatory framework in the field of biodiversity 
conservation, there are some limitations and threats in its implementation. There is a lack of 
efficiency and capacity of state institutions to implement environmental legislation and its inclusion 
in sectoral policies, as well as delays in approving management plans for protected areas. 
The main measures that have been identified are the development of the regulatory framework in 
the field of biodiversity conservation, including the development of new laws and regulations; 
amendments to existing ones; integrating the conservation and sustainable use of biological 
diversity into relevant sectoral or cross-sectoral plans, programs and policies; introduction of 
appropriate procedures requiring environmental impact assessment for plans, programs and 
investment intentions. 
In the framework of the project "Valorization of the natural values of the Shar Mountains and 
assessment of their market value" (Melovski et al., 2008) amendments to the Nature Protection Act 
were prepared and with their adoption in 2010 the concept of ecosystem services was introduced in 
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The European Report on the Impact and Vulnerability to Climate Change in Europe (EEA, 2012) 
highlights the vulnerability of mountain areas to environmental changes, which can lead to 
disturbances in the functioning of ecosystems. Concerns are growing about: the change of plant 
species and the loss of biodiversity in alpine ecosystems, the reduction of frozen water mass 
(glaciers, snow, permanently frozen land), and the increased risk of soil erosion. The role of land 
use change on the sensitivity of mountain ecosystems is also emphasized (Spehn et al., 2012). Changes 
in land cover related to the cessation of agricultural and grazing activities in the mountains (Tasser et al., 
2009) are expected to affect a number of areas with specific functions, including water protection (Gallart et 
al., 2011), energy (Porter et al. ., 2009), carbon dioxide accumulation (Padilla et al., 2010), and biodiversity 
conservation (Komac et al., 2011). However, there is still not enough detailed information on the degree of 
vulnerability and vulnerability of these ecosystems. This is due to the fact that they are characterized by a 
complex and individual nature, providing a wide variety of habitats and microclimate types within small 
areas (Schuler, 2004). 
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Forests are particularly sensitive to change due to the long life cycle of woody plants and the 
associated weaker adaptability to sudden fluctuations in environmental factors. In this regard, 
climate change and its consequences have been identified as major threats to the development of the 
forestry sector. Due to their complex of economic, environmental and social functions, forests 
provide and maintain the quantity and quality of 85% of the water outflow in the country or about 
3.6 billion cubic meters of clean drinking water resources (Malinova, 2014). They preserve over 
80% of the protected plant species in the country, over 60% of endangered animal species, eight of 
the twelve landscape complexes defined by the National Strategy for Biodiversity Conservation 
(Malinova, 2014). In the last twenty years, the uptake of greenhouse gases from forest areas has 
compensated between 10.7% -18.9% of total greenhouse gas emissions (MAF, 2013). 
Pastor & Post (1988) expect climate change caused by an increase in CO2 in the atmosphere to lead to 
changes in both forest productivity and the distribution of tree species. The response of forests to climate 
change depends in particular on the availability of sufficient moisture and nitrogen in the soil, which have a 
limiting effect on tree growth. Using a model to simulate climate change, the authors found that for the 
conditions in the northeastern parts of North America, the response of forests to the onset of warmer and 
drier climates is different. The biggest changes are expected to occur in the border areas of transition from 
the cool deciduous forests of the temperate zone to the coniferous forests of the taiga. The biomass and 
therefore the productivity of these forests increase on soils that retain enough water and decrease where the 
soils are less moisture-retaining. In general, the response of the studied forests to the increase in CO2 in the 
atmosphere depends on the balance between changes in the hydrological cycle that suppress productivity 
and the positive feedback between the cycles of carbon and nitrogen that stimulate it. If the nitrogen content 
decreases in response to drought, then the positive feedback between carbon and nitrogen cycles weakens 
and productivity decreases. Conversely, if climate change leads to a change in the wood composition of 
species that help increase nitrogen uptake, then the positive feedback between the nitrogen and carbon 
cycles will increase forest productivity. 
Lindner et al. (2010), analyzing the European literature on climate change and its impact on 
Europe's forests, found significant spatial asymmetries in knowledge and experience. The majority 
of research on climate change, vulnerability and adaptive capacity of forest ecosystems relates to 
Scandinavia (boreal forests) and parts of the temperate climate zone, while for Southeast Europe 
the accumulated knowledge is scarce. This is largely the case for the various mountain areas in 
Europe, of which the Alps are the most studied, while for other mountain ranges such studies are 
limited. Existing studies of the vulnerability of the forest sector to climate change at the regional 
level are also few in number. According to Lindner et al. (2010) such studies were carried out for 
a small area in northern Sweden by Keskitalo (2008) and for mountain forests in Austria by Seidl 
et al. (in print). 
Studies of the impact of climate change on European forest ecosystems show that knowledge in this 
area is insufficient, especially in the regional aspect (Lindner et al., 2010). The potential 
consequences of climate change and the associated risk to forests are best studied in terms of their 
wood production capacity. It is quite clear that there will be consequences for other functions and 
products of forest ecosystems, but the current knowledge does not allow these consequences to be 
quantified. European forests will have to adapt not only to average climate variables, but also to 
their extreme values, which are associated with a higher risk of prolonged droughts, floods and 
hurricanes and other extreme weather events. The risk of droughts will increase from west to east. 
Extreme climatic events, such as severe droughts, are known to have much more drastic 
consequences for tree growth and survival than gradual changes in average climatic values (Fuhrer 
et al., 2006). 
Europe's forests will be hit hard by projected climate change. According to Hemery (2008), forest 
area is expected to increase by about 20% worldwide, while in Europe the increase is likely to reach 
6%. Forest productivity will increase by 18% to 44% depending on the climate scenario used. In 
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temperate parts of Europe, more productive forest types are expected to replace the less productive 
ones in terms of timber production as a result of species migration. 
Lindner et al. (2010) expect increased CO2 content in the atmosphere and higher temperatures to 
have a positive effect on forest growth and productivity in Northern and Western Europe, at least in 
the short and medium term. However, droughts and natural disasters will have the opposite effect. 
This will be felt more strongly in southern and eastern Europe, where the negative effects of climate 
change will prevail. In the Mediterranean, droughts and fires will severely reduce forest 
productivity. Regarding the adaptive capacity of European forests to climate change, Lindner et al. 
(2010) prioritize northern boreal and temperate forests, which are considered to have the highest 
adaptive capacity. The opportunities of forests in the temperate-continental climate zone to cope 
with climate change are more limited, mostly by socio-economic factors. The Mediterranean 
forests, most of which are extensively managed or not managed at all, are expected to have the 
lowest adaptive capacity. 
For the temperate continental climate zone, where the predominant part of the territory of Bulgaria and the 
Republic of Macedonia, Lindner et al. (2010) predict an increase in the average annual temperature from 
3ºС to 4.5ºС. The amount of average annual precipitation is expected to remain, but their seasonal 
distribution will change. During the winter period their number will increase by 10% at the expense of a 
decrease of 10% during the summer period. In this bioclimatic zone, where biological productivity is 
limited mainly by the lack of moisture, the reduction of precipitation or the change of their distribution 
during the year will adversely affect the growth of forests. Their productivity will decrease in areas with a 
pronounced lack of moisture and is likely to increase in well-humidified areas (Hemery, 2008). The effect 
on individual tree species can be both positive and negative, depending on habitat conditions and regional 
differences. For example, according to Gesler et al. (2007) common beech problems are expected to 
increase with increasing temperature (according to Lindner et al., 2010). At the end of the 21st century, the 
net primary productivity of coniferous tree species in continental and central Europe will decline (Lasch et 
al., 2002a; Lexer et al., 2002) (according to Lindner et al., 2010). The authors predict that an increase of 
more than 1ºC in the average annual temperature without changing the amount of precipitation will 
contribute to large areas with low altitude becoming unsuitable for growing spruce crops. In the lower parts 
of Northeast Germany, forest productivity is projected to decline by 10%. 
In the Mediterranean and in areas with a clear Mediterranean climate impact, climate change is 
expected to be more pronounced, especially in terms of rainfall. While the expected increase in the 
average annual temperature from 3ºС to 5ºС is close to that for the temperate continental zone, the 
precipitation will decrease by 20% on average per year. During the summer period this reduction 
can reach 50%, and during the winter period there may be some increase. Forest growth and 
productivity in this region will decline significantly. Even drought-adapted ecosystems will reduce 
their net primary productivity. In the high parts of the Pyrenees (1600 m above sea level - 1700 m 
above sea level), in northeastern Spain, the increase in average annual temperature by 1.4 ° C over 
the last 50 years while maintaining rainfall has led to a progressive shift in common oak beech in 
the composition of forests (Peñuelas & Boada, 2003). The displacement is accompanied by 
reduced vitality, productivity and regeneration of beech forests. 
Particular attention needs to be paid to the mountainous regions of Europe and the forests that are 
widespread in them, which have a large number and vital special functions. This applies to a large extent to 
Bulgaria, where Kostov et al. (1976) (according to Raev et al., 1996), define as mountain 39.4% of the 
forest area in the country, while the remaining 60.6% are located at altitudes below 800 m. According to 
Lindner et al. (2010) It is very likely that mountain areas in Europe will be affected by more severe climate 
change than their neighboring plains. For example, in the Alps in the last century, the increase in average 
annual temperature is twice as high as the increase in average annual temperature in Europe as a whole. 
Changes in the amount and distribution of precipitation in the mountains are extremely difficult to predict 
due to the specificity and diversity of local geomorphology, microclimate and soil formation. Despite 
expected variations, forest growth in mountain areas in general will be hampered by climate change, 
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especially in the Mediterranean Mountains, as well as in the foothills and dry valleys of the Alps and the 
Carpathians (Jump et al., 2006; Lindner et al., 2010). . This will affect the productivity of forests and 
therefore the production of wood. However, the spread of more deciduous tree species at higher altitudes 
will expand the possibilities for applying different silvicultural practices in the highland plant belts. 
There is currently a growing, global interest in the role of forests in climate change mitigation 
(Bonan, 2008). Scientific efforts are aimed at better understanding the processes, functions and 
biodiversity of forests, as well as optimizing their management with a view to providing additional 
ecosystem services (eg carbon capture, water and water protection or recreation); forest managers 
and forest owners want to improve productivity and ensure sustainable management of forest 
resources; politicians want to develop guidelines for best practices and tools to reduce 
deforestation, and NGOs and the public are concerned about the fate of favorite forests and 
landscapes. 
Given the multifunctionality of forests, their role as carbon sinks is essential to mitigate climate 
change. This is partly due to the obligations of the signatories to the Kyoto Protocol to carry out an 
effective GHG and carbon inventory where sinks are located against sources such as the combustion 
of solid fuels. 
Forests, of terrestrial ecosystems, are undeniably leading in the absorption of carbon through 
photosynthesis. The data show that the vegetation includes more than 600 billion tons of carbon 
with the following distribution: 440-550 billion t - forest vegetation, 20-50 billion t - grass 
vegetation, 5-15 billion t - swamps and lakes, 10- 40 billion tons - tundra and arid zones, etc. (Olson 
et al., 1983). A relatively small part (1-45 billion tons) of carbon stock is connected to the seas and 
oceans. Studies at a later stage show an even more significant role for forests, stating that their 
carbon stock is over 1,100 billion tons (Briffa et al., 1995). For this reason, the state of forest 
ecosystems and forest management methods are of particular interest in increasing the potential of 
forests as major absorbers. 
By increasing carbon sequestration in existing and newly created forests, an overall improvement in 
the role and contribution of forests in mitigating the effects of climate change is expected. The 
proposed increase in the use of wood as a renewable energy source will have a positive impact on 
the carbon balance and will help reduce the use of fossil fuels. Increasing the area of forests through 
afforestation of abandoned agricultural lands, barren and deforested areas, eroded and endangered 
areas, as well as accelerating forestry activities and improving their sanitation, will allow them to 
better implement their ecological and protective functions. 
Carbon capture in forest plantations is realized during their life cycle and is expressed by the 
accumulation of wood, ie. growth. The absolute dry matter per unit area is different for each tree 
species. Below are the results of Yatsenko-Khmelevski (1954), Vihrov (1959), Busgen (1961), 
Enchev (1971), Enchev (1971), Delkov (1992) (taken from Raev et al., 1996), according to which 
in 1 m3 of wood from different wood species contain on average the following amounts of 
absolute dry matter: 
The contribution of forests to carbon balance at different scales depends on the rate at which CO2 is 
captured from the atmosphere and / or the amount of carbon retained in forests, which is commonly referred 
to as a carbon reservoir or storage facility. 
 
Stocks in the forest include aboveground and underground parts of trees, other vegetation and soil. Carbon 
reserves outside the forest ecosystem include harvested timber and carbon stored in wood products, which 
ultimately contribute to the replenishment of the so-called carbon depots. 
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Dynamic carbon reservoirs and main CO2 streams 
 
The expected climate changes in the cross-border region (CBR) of the Republic of Bulgaria - the Republic 
of Macedonia are related to the reported general trend towards warming, as well as increasing the frequency 
of extreme meteorological and climatic phenomena such as droughts, torrential rains, thunderstorms and 
hail. It is expected to reduce the annual amplitude between the maximum and minimum air temperature, as 
the minimum temperature will rise faster than the maximum, and reduce the thickness of the snow cover. 
This will shift the upper limit of deciduous forests to higher altitudes, increase soil water scarcity, change 
the range of many species and lose biodiversity. 
The expected impacts of climate change on the CBR area are related to deteriorating conditions 
for agriculture and forestry, reduced yields, water supply problems, increased risks of fires and 
extreme floods, loss of biodiversity, changes in tourism conditions and recreation. 
Climate scenarios are being developed to assess the sensitivity of certain ecosystems to possible 
climate change. These scenarios provide an opportunity to assess the impact of a meteorological 
element, for example on forest vegetation, which allows some adaptation measures to be proposed 
to mitigate the vulnerability of forest ecosystems to climate change. 
In this regard, in 2011 a "Program of measures for adaptation of forests in the Republic of Bulgaria 
and mitigation of the negative impact of climate change on them" was developed. For the purposes 
of forestry production in our country it is accepted to use the dryness index according to De 
Marton, through which to define the individual vulnerability zones, depending on the climatic 
scenarios for air temperature and precipitation by 2020, 2050 and 2080. analysis of forest 
ecosystems in the conditions of the started climate changes in our country, climatic scenarios for 
the expected climate in the country in the 21st century (by 2020, 2050 and 2080) are adopted and 
the different zones of the forest map in Bulgaria are outlined. which forest ecosystems will be more 
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or less vulnerable to climate change. The adaptation measures are specified in 5 vulnerability 
zones: Zone A - too high degree of vulnerability; Zone B - high degree of vulnerability; Zone B - 
medium degree of vulnerability; Zone D - low level of vulnerability and Zone D - very low level of 
vulnerability. Appropriate measures for adaptation of forests to climate change are indicated for 
each vulnerability zone. 
As can be seen from the map, in the cross-border area most of the municipalities are characterized 
by high soil moisture and no potential conditions for soil drought - gray. In a small part of the 
territory the soil resources are characterized by a low risk of drought. 
 

 
 
 

Municipalities with conditions for soil drought (in case of water deficit) (ed .: 
Alexandrov, V. 2006.) 

The first and second National Communications of the Republic of Macedonia on Climate Change 

(2003, 2008) identify areas sensitive to the effects of climate change, vulnerable to varying 

degrees and requiring a specific approach to adaptation. These areas are very important for the 

biodiversity of Macedonia due to the great richness of species, especially endemic and relict 

species, which have found refuge in such areas in response to climate change in previous epochs. 

In the Third National Communication on Climate Change and Action Plan (2014) the 
assessment of biological diversity is based on the identification of vulnerable habitats and 
species, expert assessment of their vulnerability, analysis of possible invasive species, 
assessment of the adequacy of the national system of protected areas with regard to climate 
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change, assessment of the functionality of biocorridors in Macedonia, as well as modeling of 
selected habitats and species. The vulnerability assessment identified a total of 18 vulnerable 
habitats, 58 plant and 224 animal species. Expert assessments have been made for all habitats 
and species, based on which changes in distribution (vertical and horizontal displacement, changes 
in phenology, especially for certain bird species) and even extinction of certain habitats (lowland 
marshes) and species can be expected. plant and animal species associated with mountain, swamp 
and riparian habitats). The Action Plan includes 18 biodiversity actions and is in line with the 
requirements of the National Biodiversity Strategy with an action plan. 

Impact of projected gradual climate change and extreme weather events 
on biodiversity and ecosystem services 

Climate change is expected to have different impacts on different types of ecosystems and to 
affect biodiversity and ecosystem services in a number of ways, including sudden and even 
catastrophic. On the other hand, the projected annual increase in average temperatures can 
contribute to adaptation by extending the growing seasons and by migrating species to natural 
ecosystems or by controlling the introduction of species for agriculture, green infrastructure or 
other adaptation purposes. 

The main vulnerabilities of climate change at different levels of biodiversity and ecosystems in 
CBR can be summarized as follows: 

Loss of genetic diversity 
Genetic diversity is directly threatened by the effects of climate change on vulnerable / endangered 
species (including endemic species with limited range and migration opportunities) that may be 
lost forever. There are also indirect effects of climate change due to competition for resources 
between biodiversity and human activities, leading to increased pressures (eg water extraction, 
overexploitation of rare species from vulnerable populations, land use change and fragmentation 
through infrastructure). 

 
Disruption of the life cycle of species and phenological phases 

 

Climate change can affect the life cycle and breeding seasons of species in ecosystems, affect 
ecosystem populations and processes (food chains and competition for resources), including 
through the entry of invasive species that compete with and may affect native species displace 
from traditional niches, thus changing the integrity of the ecosystem. Invasive species can also 
provide opportunities for adaptation to climate change if used as an indicator in an early warning 
mechanism or if they are commercially important and contribute to the provision of ecosystem 
services. 

 
Deterioration of habitats 

A possible consequence of climate change is the deterioration of habitats in the categories of 

critically endangered, endangered, vulnerable and almost endangered, as included in the Red Book 

of the Republic of Bulgaria "Habitats" (BAS, 2011). High-altitude habitats are particularly 
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vulnerable to these changes. 

Impact on the provision of ecosystem services 

Regime change is a key risk for the provision of ecosystem services in the long run. 

The change of regime can be in two directions: 

Positive effects: the increased length of the growing season can lead to an increase in the 

productivity of terrestrial ecosystems, including crop and timber yields. Elevated temperatures can 

change the conditions in water bodies, which in turn can lead to changes in the composition and 

structure of fish populations. Disorders in ecosystems caused by extreme events may also lead to 

the emergence of new species, leading to improved provision of ecosystem services. 
Negative effects: Droughts can change the composition of producers in terrestrial ecosystems, causing 

changes in their functioning and leading to reduced provision of ecosystem services. Increasing floods, 

fires, winds and bark beetle infestations in forests can cause trees to die and be replaced by more adaptable 

species, as well as changes in ecosystem integrity and potential reductions in the provision of ecosystem 

services in both the short and short term. in the medium term (until the systems adapt and productivity is 

restored) or permanently (if the new equilibrium leads to a reduction in the creation of ecosystem services). 

The most vulnerable ecosystems are the forest areas in the plains of the country. Wetland and shrub 

ecosystems (especially in the alpine mountains) are also among the most sensitive to climate change in the 

CBR. 

Therefore, gradual climate change and extreme weather events are likely to affect all levels of 

biodiversity: genetic, species and ecosystem. However, assessing the vulnerability and capacity to 

adapt to climate change of biodiversity and ecosystem services is very complex and involves 

uncertainty at various levels within scientific information, understanding of the system and 

expertise. In addition, due to the lack of data of appropriate quality over time and due to the 

complexity of system interactions, the effects of climate change on the characteristics of 

ecosystem integrity have been insufficiently studied. 

Forecasts of rising temperatures due to climate change, warmer winters and more summer 

droughts, along with a greater number and magnitude of extreme weather events such as heat and 

cold waves, strong storms, wet snow and ice accumulation, will worsen health. forest condition 

and tree growth will increase attacks by pathogenic insects and fungi, including invasive species, 

and will cause serious losses due to fires and damage caused by storms. In the future, they may 

contribute to very high economic losses, impair the ability of forests to fix carbon and affect the 

quality of life, reducing the ability to provide valuable ecosystem services. 
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ECOSYSTEM SERVICES - CONCEPT, CLASSIFICATION, MAIN 
CHARACTERISTICS 

 

 
Ecological systems play a key role in determining people's economic performance and well-being by 

providing resources and services and by absorbing emissions and waste and are considered the main form of 

capital (productive, human, social and natural) providing the basic conditions for human existence. These 

conditions include fertile soils, multifunctional forests, fertile lands and seas, fresh water and clean air, and 

also include services such as pollination, climate regulation and disaster protection (EU, 2013). ESUs are 

the result of ecosystem processes and functions, the main "flow" provided by natural capital, the benefits 

that nature provides to humans, the contribution that ecosystems have to improving human well-being 

(Neugarten et al., 2018). 

 

 
 
 

Conceptual framework for ecosystem 

services (Adapted by Haines-Young & 

Potschin, 2010) 

 
 

Definition 

The concept of ES was first described as "Environmental Services" in SCEP (1970), then 

introduced as "Nature's Services", and in 1980 the term "Ecosystem Services" (ES) was first used 

by Ehrlich & Ehrlich (1981). The term became widely used in research in the 1990s, when various 

methods for estimating the economic value of ES were developed (Costanza et al., 1997). The 

original definition of the EU in the Millennium Ecosystem Assessment (MEA, 2005) is "The 

benefits of nature" and is constantly being improved (Boyd and Banzhaf, 2007; Wallace, 2007; 
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Fisher et al., 2009). ; TEEB, 2009) to increase the importance and integrate the concept of ES in 

the decision-making process. 
As described in the MEA (2005), the state of an ecosystem is the result of its physical, chemical and 

biological state at a given point in time, controlled by its natural state and the anthropogenic impact to 

which it is exposed, and determines its effective ability to provide services that are closely related to its 

potential capacity. The interaction between biophysical structures, biodiversity and ecosystem processes 

strengthens the capacity of ecosystems to provide ecosystem services that represent the functions of the 

ecosystem (TEEB, 2010b). 

Ecosystem status assessment refers to the analysis of the physical, chemical and biological status or 

quality of ecosystems at a certain point in time and under the influence of high pressure (EEA, 

2015). Different types of impacts can also be used as indicators for assessing the state of the 

ecosystem, in case the state cannot be quantified (Erhard et al., 2016; Burkhard et al., 2018). The 

main impacts affecting the state of the ecosystem are habitat change, pollution, nutrient enrichment, 

overexploitation, invasive alien species and climate change (Derneği, 2010; EEA, 2015), but with 

the strongest impact on all types of ecosystems. considers habitat change, including loss, 

degradation and fragmentation (Maes et al., 2018). 

The use of selected indicators reflecting habitat quality is commonly used to determine ecological 

value and anthropogenic pressure (Drakou et al., 2011; Notte et al., 2012; Hossain et al., 2017), 

such as environmental quality. (physical and chemical) and ecosystem (biological quality), as 

proposed by the latest analytical framework for mapping and assessing the state of ecosystems 

(Maes et al., 2018). Biodiversity assessment usually includes characteristics of biodiversity, from 

genes, individuals and populations to species, habitats and ecosystems (Gaston et al., 2008), but 

many initiatives also focus on biodiversity indicators such as protected species status, the risk of 

extinction of endangered species, habitat distribution and trends, abundance and distribution of 

populations of selected species, etc. (McGarigal, McComb, 1995; Riitters et al., 1997; Rüdisser et 

al. 2012; Maes et al., 2014). In addition, data on species diversity and abundance observed under 

EU Directives are also offered by the MAES Technical Report 5 (Maes et al., 2018) as indicators 

for assessing biological quality. 
As ecosystem services represent the direct and indirect contribution of ecosystems to society, including the 

provision of food and water, climate and water regulation, the conservation of wildlife habitats and the 

maintenance of cultural values, they play a vital role in human well-being. thus, the definition explicitly 

recognizes the different values of ecosystem services in thus, the definition explicitly recognizes the 

different values of ecosystem services in mountain forests, including socio-cultural, economic and 
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environmental values (MEA, 2005; TEEB, 2010). 

Classification  
Various classifications of ecosystem services have been widely discussed in recent years (de Groot 

et al., 2002; MEA, 2005; Wallace, 2007; CICES, 2017; Liquete et al., 2013; Turner et al., 2014; 

Rhodes, 2015; Pascual et al., 2017), but none of them is fully accepted. For example, De Groot et 

al. (2002) try to classify ESs based on the ecosystem functions they provide. The globally 

recognized scheme was presented in the MEA (2005), which was subsequently adopted in several 

studies and initiatives. According to this scheme, ESs are classified on the basis of the type of 

benefits that people can receive from nature by adding the category of "material services", along 

with regulatory, supportive and cultural. 

Material services include products and materials derived from ecosystems, such as food, fiber, 

building materials, fresh water, energy, biochemicals and genetic resources. 

Regulatory services are the benefits of regulating ecosystem processes and the environment, such as 

climate regulation, disease and pest regulation, water regulation, water purification, pollination, soil 

protection, carbon capture and protection against natural hazards and extreme events. 

Cultural services are intangible benefits derived from ecosystems that enrich life, such as spiritual 

and religious values, recreation and tourism, aesthetic value and landscapes, inspirational value, 

education, research, sense of place and cultural heritage. 

Maintenance services are those that enable other services to function, such as soil formation, 

substance cycle and primary production. TEEB is creating a new classification based on the direct 

or indirect benefits that ecosystems provide to humans in order to link the EU to economic value. 

CICES (Common International Classification of Ecosystem Services) classifies ES as ecosystem 

products that directly affect human well-being and, although it does not include "support 

services", is fully accepted by scientists and politicians (La Notte et al., 2017; Czúcz et al. ., 2018). 

In the IPBES classification, ESs are defined as the contribution of nature to humans (Pascual et 

al., 2017), but it largely resembles the CICES classification. 

The Common International Classification of Ecosystem Services (CICES) was developed to 
support the work on so-called "environmental accounting" undertaken by the European 
Environment Agency and is important as it is necessary to develop standardized methods for 
assessing and comparison of ecosystems and ecosystem services. CICES aims to classify the 
contribution that ecosystems make to human well-being resulting from living processes, and 
feedback from the consumer community focuses not only on biotic but also on abiotic products in 
order to extend the classification scheme. The classification divides ecosystem services into four 
main categories that are generally accepted today: material services such as food, water, timber and 
fiber; regulatory services such as climate mitigation, flood, disease, waste and water quality 
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mitigation; cultural services that provide recreational, aesthetic, and spiritual benefits, and support 
services such as soil formation, photosynthesis, and nutrient cycling (Haines-Young & Potschin, 
2018). These services are the result of the ecosystems (whether natural, semi-natural or heavily 
modified) that most directly affect human well-being. 
 

 
Cascade Model (Potschin & Haines-Young, 2016) 

 

Mountain forest ecosystems and ES - characteristics, challenges and 
current trends 

Mountain ecosystems provide a wide range of direct and indirect contributions to people living in 

mountainous areas and are characterized by a high degree of vulnerability and low ecological 

stability. They usually occupy steep terrain at high altitudes and provide services such as slope 

stabilization, regulation of hydrological cycles, maintenance of rich biodiversity and support for 

livelihoods. In many cases, however, the impact of biotic, abiotic or anthropogenic factors causes 

various damages to forest vegetation, activation of erosion processes, loss of biodiversity, etc., 

which reduces the potential of mountain ecosystems to provide important ecosystem services. 

The main limiting factor for the growth and development of forest vegetation in the highlands is 

the air temperature determined by the 10 ° C July isotherm (Grace et al., 2002; Holtmeier, 2003; 

Panayotov, 2005; Gehrig-Fasel et al., 2007; Harsch & Bader, 2011). It is assumed that the 

temperature upper limit of the forest in Bulgaria is about 2200 m above sea level. as in many 

places it is lower both due to human impact and due to various natural phenomena. These 

conditions, along with strong winds and heavy snowfall, avalanches and ruins on steeper slopes, 

create difficult conditions for the survival and natural regeneration of forests. 
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Mountainous areas are often remote regions whose human populations are highly vulnerable to 

environmental, economic and social changes on a local and global scale. Communities in 

mountainous areas, both rural and urban, are highly dependent on forests, providing them with a 

diverse range of services, including basic ones such as fuel, food, clean water and protection from 

natural hazards. 
Mountain forests are characterized by multifunctionality, providing a variety of environmental, social and 

economic services (Nijnik et al., 2012) and are important as a tool for climate regulation and maintenance of 

the carbon cycle (Schlessinger, 1997). On the other hand, the multifunctional nature enhances the dynamism 

and vulnerability of forests to global change. As a result, dynamic land use change, economic 

marginalization and climate change have a significant impact on the quality of ecosystem services provided 

by mountain forest ecosystems, followed by increased risk of floods, drought, storms, soil erosion and 

reduced food security (EEA). , 2015, Ariza et al., 2013; von Haaren et al., 2011; Trumper et al., 2009). All 

these specific characteristics of mountain areas establish "geographical barriers", which often lead to more 

primary forests, higher carbon stocks and greater richness of biodiversity than lowland areas, but make local 

communities socially, economically and politically isolated from other urban areas. 

Ecosystem services provided by mountain forests 

Adapted from MEA (2005), Chapters 21 and 24 - Forests and forest systems; 
Mountain systems (http://www.maweb.org/en/Condition.aspx#download) 

 

Material 

services 

Wood for use in buildings and infrastructure projects; firewood (critical for the 
local population); Non-timber forest products (NTFP), including game, food 
(mushrooms, berries, edible plants, etc.); the presence of grazing for the 
development of natural agriculture. 

Regulatory 
and 
maintenance 
services 

Critical stability / protective function - the forest cover allows soil retention and 
acts as a barrier to the impact of avalanches and rock falls on the valley 
communities; mountain forests have a high water retention capacity, capture and 
store water from precipitation, fog and snow and release it gradually, thus 
maintaining large-scale hydrological cycles - limiting peak flows, reducing soil 
erosion and the severity of avalanches and floods. downstream; mountain forests 
are a major carbon sink, with continued carbon sequestration being a critical 
component of climate change mitigation; Due to their relative isolation and 
contrasting climate, mountain forests are highly endemic and usually represent 
global hotspots of biodiversity, which are related to the benefits of tourism, 
recreation, hunting and fishing. 

Cultural 
services 

Mountain forests have inherent spiritual and aesthetic values; their characteristics 
allow significant opportunities for recreation worldwide; the customs and beliefs of 
many mountain communities are intricately linked to forest ecosystems. 

http://www.maweb.org/en/Condition.aspx#download
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Despite the good management practices of alpine ecosystems applied in recent decades, negative 
trends are still observed, which may lead to a decrease in their ability to successfully adapt to the 
changing environment. The impact of both natural and anthropogenic factors affects ecological 
processes, both in time and space, as well as on the functioning of ecosystems and the provision of 
ecosystem services. As stated in the IUCN Red List of Ecosystems, an ecosystem may be at risk of 
losing one or more of the three complex interrelated characteristics of ecosystems: biodiversity, 
ecosystem functions or ecosystem services (Keith et al., 2013). 

Approaches to the assessment of ES - models, valuation and 
applicability to mountain forest ecosystem services (Keith et al., 2013). 

Mountain forests are closely linked to people, as they are of spiritual importance to local 

communities, benefit the economic activities of the local population and provide environmental 

benefits to communities both in mountainous areas and beyond, and provide a variety of socio-

cultural, economic and environmental values. various stakeholders (MEA, 2005; Price et al., 2011). 

The assessment of these values is important for the overall understanding of mountain forest 

ecosystem services, as they illustrate the direct and indirect benefits of mountain forest ecosystems 

for territorial development and human well-being. 
The assessment of ecological values is important for the implementation of good management practices in 

mountain forests, as it contributes to the quantification of ecosystem services, the identification of major 

suppliers and consumers, decision-making for sustainable land use and the selection of priority conservation 

sites. (Chen et al., 2009; Nelson et al., 2009; Burkhard et al., 2012). Assessing the economic value of 

ecosystem services in mountain forests is crucial for analyzing the recognition of market-based management 

schemes such as payments for ecosystem services, voluntary carbon markets and biodiversity banks (Wunder, 

2015; Hamrick & Gallant, 2017) . Following the definition of the Millennium Ecosystem Assessment (MEA, 

2005), the socio-cultural values of mountain forest ecosystems can be defined as “intangible benefits” from 

these ecosystems, including recreational and tourism potential, aesthetic assessment, inspiration, sense of 

place and educational value. Socio-cultural values play an important role in the sustainable management of 

mountain forest ecosystems, as many communities live in these areas and any changes can affect their social 

development and well-being (Price et al., 2011; Paudyal et al., 2018; MEA, 2005 ). 

Several modeling tools have been developed to assess the socio-cultural, economic and environmental values 

of ecosystem services in mountain forests, which can be grouped into stakeholder analysis, market analysis 

and modeling analysis (Burkhard et al., 2010; Häyhä et al., 2015). 
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Some tools can be used to assess several benefits (eg InVEST for environmental and cultural 

benefits), but are primarily focused on leisure and tourism from the socio-cultural benefits of 

ecosystem services. The choice of these tools should be consistent with the target ecosystem services, 

the scope and scale of the assessment, the availability of data, the cost and time, and the technical 

support (Bagstad et al., 2013). Among the most commonly used modeling tools for assessing 

ecosystem services in mountain forest ecosystems are the following: 

The Ecosystem Services-Based Assessment Tool (TESSA) adopts a simplified approach to the 

assessment and monitoring of on-site ecosystem services (Peh et al., 2013). TESSA allows the 

assessment of catchment services, wild and cultivated goods and products, and recreation. One of 

the advantages of this tool is that no advanced technical knowledge or financial resources are 

required (Peh et al., 2013). Another important feature is that it is necessary to assess and identify 

gaps in the policy or strategy in the management of the EU, thus improving these policies at local or 

regional levelhttp://tessa.tools/. 
The Integrated Ecosystem Services Assessment Tool (InVEST) is open source software developed by the 

Natural Capital Project for Spatial Mapping, Modeling and Assessment of Multiple Ecosystem Services 

(Sharp et al., 2016). The tool includes a diverse range of material, regulatory and cultural services and has 

been widely used in various countries to support the decision-making process (Polasky et al., 2011; Baral et 

al., 2014; Kareiva et al., 2011). InVEST also provides several models for the assessment of ES related to 

mountain forests, including: 

habitat quality, carbon, nutrient supply, sediment supply, water extraction, recreation and 

tourism and pollination (Sharp et al., 2016) www.naturalcapitalproject.org/. 

Artificial Intelligence for Ecosystem Services (ARIES) is a new methodology and web-based 

application designed to assess ecosystem services, including from mountain forests (Villa et al., 

2011, 2014) and supports AI-based data and model selection for quantification of ES flows from 

ecosystems to beneficiaries. Services that can be assessed by this instrument include carbon 

sequestration and sequestration, aesthetic views, flood and sediment management, water supply and 

recreation (Bagstad et al., 2011)http://aries.integratedmodelling.org/. 

Multi-scale integrated models of ecosystem services (MIMES) are a set of models for land use 

change and spatial planning decisions, including in forests (Boumans et al., 2015). These models 

quantify the effects of land use change on ecosystem services and are applicable globally, 

regionally and locally (Boumans et al., 2007, 2015; Grigg et al., 2009). MIMES is designed to 

quantify the causal links between ecosystems and the economy and allows people to map decisions 

http://tessa.tools/
http://www.naturalcapitalproject.org/
http://aries.integratedmodelling.org/
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/ policies. The results of this instrument illustrate how different choices can affect economies and 

ecosystemswww.afordablefutures.com/orientation-to-what-we- do/services/mimes. 
ESTIMAP is a consistent and flexible set of spatially clear models, each of which can be implemented 

separately to evaluate different ESUs across Europe. All of them have been developed according to the 

CICES classification and are placed in a cascading model that connects the structure and functioning of the 

ecosystem with human well-being through the flow of the EU. The models are dynamically linked to LUISA, 

the land use modeling platform (Lavalle et al., 2011), which provides an opportunity to assess the impact of 

different land use change scenarios on the provision of EU. ESTIMAP is designed as a quantitative tool and 

produces results that provide mostly biophysical values for regulatory services. However, the leisure indicator 

takes into account both supply and demand and reflects to some extent the socio-cultural values associated 

with aesthetic beauty and leisure. 

Many approaches and techniques are known for assessing ES, using different indicators - 

qualitative, quantitative or monetary (Cooper et al., 2013). Qualitative analysis usually focuses on 

non-numerical information, as opposed to quantitative analysis, which includes numerical data, and 

monetary analysis, which converts quantitative data into currency values (TEEB, 2009). 

Ecosystem services can be valued in monetary terms using direct market, indirect market, conditional 

and group assessments and in non-monetary terms (Turner & Schaafsma, 2015). 

The direct market valuation method is useful for measuring material and some cultural services that 

can be traded. For example, the value of firewood or construction timber that can be valued on the 

open market or seagrass “meadows” and their value for fishing or tourism (Vasallo et al., 2013; 

Jackson et al., 2015). ). Indirect market valuation is used when there are no markets for certain 

services and different valuation techniques can be applied to determine the willingness to pay or the 

willingness to accept compensation for the existence or loss of these services (de Groot et al., 2002; 

Freeman, 2003). Conditional assessment is the hypothetical search for the EU, which includes 

describing alternatives in studies or questionnaires. For example, respondents may be asked to 

express a preference for raising the quality of water in a stream, lake, or river so that they can enjoy 

activities such as swimming, boating, or fishing (Wilson & Carpenter, 1999). The group assessment 

brings together stakeholders to discuss EU values that are considered public goods and their 

assessment should be based on public discussion (Sagoff, 1988; Jacobs, 1997; Wilson & Howarth, 

2002; de Groot et al., 2002).  
Non-monetary assessment is applicable in cases where EU values are difficult to directly assess and 

indicators are used as assumptions (Layke, 2009; Layke et al., 2012; Muller & Burkhard, 2012; Kandziora, et 

al., 2013). This assessment may aim to define a more aesthetic view of nature, ecosystems and biodiversity 

http://www.afordablefutures.com/orientation-to-what-we-do/services/mimes
http://www.afordablefutures.com/orientation-to-what-we-do/services/mimes
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and their impact on social relationships, cultural evolution and spirituality (Chan et al., 2012; Raymond et al., 

2013). 

• According to Boerema et al. (2017) the following assumptions can be used when measuring ES: 

•  Ecosystem properties - simple measures or indicators on biodiversity and population size are 

often used for all EUs that depend on biodiversity, such as genetic resources, biological control, 

pollination and life cycle maintenance. 

• Ecosystem functions - the functions and processes that underlie each EU are diverse and often 

consist of different components (Smith et al., 2013). For example, pollination tolerance may be 

intraspecific diversity, pollination efficiency, visit rate, plant growth and infestation rate. 

Many other methodologies for social research have been developed (Christie et al., 2008; Cooper et 
al., 2013), ranging from spatially oriented GIS (Fagerholm et al., 2012; Brown & Fagerholm, 2015) 
to traditional social methods, including interviews, studies, observational studies, or focus group 
discussions (Orenstein et al., 2015; Eizenberg et al., 2017). 

Challenges for sustainable management of mountain forest ecosystems, given the 

conceptual framework of the ES 

The main challenges to be taken into account in the process of assessing ecosystem services in 

mountain forests are the complexity of defining and classifying ecosystem services; limited data on 

ecosystem services; uncertainties related to climate change; diverse relationships between ecosystem 

services; and limitations on assessments in developing successful payments for ecosystem services in 

mountain areas. 
The variety of definitions and classifications for ecosystem services, including those for mountain ecosystem 

services, often confuse stakeholders and policymakers (Wallace, 2008). Different classifications are based on 

different disciplines, different objectives of ecosystem management (De Groot et al., 2002; MEA, 2005; 

Costanza, 2008; Fischer et al., 2009), but the most accepted and widely used classification is from the 

Assessment of the Millennium Ecosystems (MEA), 2005). However, Fisher et al. (2008) note that when using 

this classification there is a risk of double errors in reporting in cases of assessment 

of environmental processes supporting many ecosystem services, such as weathering, soil 

formation, nutrient cycling, etc. Many authors believe that the adoption of a single ES classification 

framework remains a major challenge, given that research on ecosystem services is often too 

isolated (Haines-Young & Potschin, 2010, 2018; Burkhard et al., 2012), but some of them support 

the thesis that the definition of a common classification framework is neither feasible nor necessary 

(Costanza, 2008). 

The assessment of ecosystem services in mountain forests can be complex and / or limited by 
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limited data and / or high data collection costs (Sharma et al., 2015). Assumptions can be used to 

quantify and map the ES, but sometimes they may not match the primary data for some key 

ecosystem services, such as biodiversity, carbon storage and recreation. Nevertheless, they can be 

used for an overall assessment of ESs and to identify hotspots or priority areas for multiple 

ecosystem services (Eigenbrod et al., 2010). 

Due to the variety of climate change scenarios, there is still considerable debate and uncertainty 

about the extent of the impact of climate change on the provision of mountain ecosystem services, 

although they have been the focus of many studies (Dossena et al., 2012; Garcia-Lopez & Allue, 

2012; Jochum et al., 2012). 

The process of evaluating mountain forest ESs will be complex and complex due to the diverse 

relationships between these services. In these cases, an increase in one service leads to a decrease in 

another, which is an important condition for the implementation of current approaches to the 

management of ecosystem services (Rodriguez et al., 2006; Bennett et al., 2009). 

Sustainable management of mountain forest ecosystems is an important part of the sustainable 

territorial development of remote mountain regions. The main objective of ensuring policy action 

focusing on the conservation of natural forests, biodiversity and landscape values must be 

complemented by well-targeted measures to expand the provision of diverse ESs and provide more 

opportunities for local communities living in remote rural areas. The common issue of interest to 

mountain regions is the type of management approach and the resource regime in the way mountain 

forests are managed and their potential for supplying ES given the specifics of regional governance 

(Nijnik & Bizikova, 2008, Buttoud, 2002). 

Numerous studies (Berkes & Folke, 1998; Poteete et al., 2010; Prempl et al., 2015; Van Kooten et 
al., 2004) have provided evidence of the positive role of self-government in which local consumers 
are able to create their own. own rules that allow sustainable and fair management of mountain 
systems. The quality of local knowledge, communication, trust, willingness to follow one's own 
established rules can be considered a social innovation for the sustainability of mountain socio-
ecological systems and recognized as a long-term adaptation policy (Ostrom & Nagendra, 2006). 
 

ASSESSMENT OF THE STATE OF MOUNTAIN FOREST ECOSYSTEMS 
IN CBR R BULGARIA - RN MACEDONIA 

 

 

The assessment of the state of ecosystems is performed in the following order: 

Step 1: Defining ecosystem status indicators for a given ecosystem type - level 3/4 

Step 2: Defining the parameters of each indicator 

   Step 3: Data collection - national databases 
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There are potentially a large number of indicators that can be developed to help quantify the various 

components of the environment. To support the selection of an operational set of indicators, each 

indicator should be considered on four general criteria: policy coherence, analytical stability, primary 

data and measurability, level of data collection. 

Different assessment parameters have been proposed for the set of indicators describing the state of 

forest ecosystems. The selected parameters are easily measurable and for most of the indicators 

there is a corresponding parameter in the existing inventory database (land cover, biodiversity, soil 

condition, etc.). The main indicators used to assess the condition and trends in forests are forest area 

and forest cover, total stock, forest biomass, forest function, plant dynamics, forest health. 

For each indicator, according to the measurement of its parameter, an expert assessment and 

additional in-situ verification is made, giving from 1 to 5 points, according to the scale: 1 - very 

bad; 2 - bad; 3 - moderate; 4 - good; 5 - very good. The calculated points for each measured 

indicator are then summed (∑ni). 
An ecosystem performance index (EI) is calculated for specific purposes in the decision-making 

process. It is calculated as the ratio of the sum of the indicator points to the maximum possible sum 

of the indicators: 

IP = ∑ni / ∑ni (max.), Where: ∑ni - sum of parameter estimates; ∑ni (max.) - sum of the maximum 
possible number of points from the evaluation of the indicators 
The IP index is assessed for different state of ecosystems as follows: IP 0-0.2 - very bad; 0.21-0.4 - 
bad; 0.41-0.6 - moderate; 0.61-0.8 - good; -0.81-1.0 - very good. 
 

Justification of ecosystem status indicators 
 

Ecosystem status 
Group 
Indicators 

 
Indicators/ Justifications 

 Spatial or temporal variability of resources. 
Biodiversity is due to organisms. She can 
appeared even in the absence of abiotic heterogeneity. To be 
determine the diversity of biotic factors and forest habitats 
offer the following indicators: 

Biotic 
heterogeneity 

 

 Plant Diversity"; 
"Animal Diversity"; 
"Habitat Diversity"; 
"Invasive plant species"; 
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"Other biotic indicators of heterogeneity 
(naturalness, etc.) " 

  
Abiotic 
heterogeneity 

Spatial or temporal variability of abiotic resources and factors. Abiotic 
diversity has an abiotic origin. 
The following indicators are proposed to determine the diversity of abiotic 
factors and abiotic diversity: 
"Soil diversity"; "Hydrological heterogeneity"; "Air diversity"; 
"Geomorphological heterogeneity" 

 

Ecosystem 
status Group 

indicators 

 
Indicators/ Justifications 

 "Disability regime"; 
"Other indicators of abiotic diversity" 

Energy 
balance 

Ecological energy reserves describe the ways in which energy is transformed from 
one state to another within different forest ecosystems. Includes an analysis of the 
amount consumed, consumed, and changes in the amount of energy stored. 
Ecological energy balance focuses on the use and transformation of energy in the 
components of forest systems. The following indicators are proposed to take into 
account the energy balance in forest ecosystems: 
"Energy balance (absorption, stock)"; "Entropy production"; "Metabolic efficiency"; 
"Other energy balance indicators"; 

Material 
balance 

Material balance is the cycle by which materials are transformed from one state to 
another in the composition of forest ecosystems. 
The following indicators are proposed for reporting the material balance in forest 
ecosystems: 
"Material balance (input, output)"; "Material stock" - biomass; 
"Concentrations of elements (other state variables)"; 
"Effectiveness measures"; 

Water balance The cyclical movement of water between the atmosphere and the earth's surface in 
forest areas, taking into account precipitation, evaporation, interception, 
transpiration, stem flow and water runoff. The following indicators are available: 
"Water balance (input, output)"; "Water Reserve"; 
"Other status indicators; 
"Effectiveness measures" 

 

To determine the main indicators used to assess the state of ecosystems, the parameters are used: 

"Species composition", "Phase of plantation dynamics", percentage of "Grass cover" for the "Plant 

Diversity" Indicator.
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For "Animal Diversity" - "Species of animals included in the Red Book". For "Habitat diversity" - 
the parameters "One-age and multi-age" forests as a percentage and "fragmentation". The "Soil 
Diversity" indicator is assessed using the "Soil Condition" which is described by the Soil Fertility 
Scale. "Geomorphological heterogeneity" is described by the characteristics of the relief, in the case 
of the slope of the terrain. "Material stock" - through the indicators of completeness and stock of 
plantations. "Other indicators of biotic heterogeneity" include the indicators "general condition of 
plantations" (3-point scale) and "health status of plantations" (5-point scale). If data is available, the 
Invasive Species indicator is also included. The indicators "Damage regimes" include "Fire regime" 
and "Significant windbreaks and snow breakers". They are assessed in case they affect larger areas. 
The parameters are evaluated on a rating scale from 1 (very bad) to 5 (very good), in accordance 
with the IAEA research activities and the guidelines and reports on the European scale. 
 

 
Assessment of parameters and indicators for the state of forest ecosystems 

 
 

ANALYSIS AND EVALUATION OF ECOSYSTEM SERVICES - 
IDENTIFICATION OF INDICATORS, PARAMETERS, DATA 

 

 

The assessment of ecosystem services in forest ecosystems is based on an assessment of the 

indicators for the respective ecosystem services, as developed in MAES (2013). Additional indicators 

- secondary (Egoh et al., 2012) and the relevant parameters can also be used to ensure a more detailed 

assessment and to develop a model for possible monetary valuation. However, the indicators 
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proposed in the MAES cannot be applied directly, as there are gaps in the availability of information. 

The available information on the relevant parameters of forest ecosystems is insufficient and in some 

cases the data on the indicators are not sufficiently reliable and comprehensive (inconsistent data sets, 

insufficient measurements, obsolete values, etc.). Therefore, national and international databases can 

be used and national information can be interpolated on the scale of the study area. 

Tangible ecosystem services have a direct market price related to the tangible benefits of 

environmental assets and the application of assessment models is linked to common indicators. 

More input is needed to model regulatory ecosystem services, such as carbon capture / storage or 

water flow regulation. 

Steps for evaluating the EU 

The assessment of ecosystem services is the next step in the assessment process. There are different 

methods for assessing ecosystem services, but common standards require that it be quantifiable, 

repeatable and accessible. Burkhard et al. (2012) propose a common matrix for seeking and 

providing ecosystem services, including all major ecosystem types. This matrix can be applied at 

national or regional decision-making levels. For a more accurate assessment, as well as for the 

assessment of economic potential, it should be borne in mind that each type of service depends on 

two factors: the ecosystem area and the state. 

Step 1. Indicators for assessment of forest ecosystem services 
Material services are one of the easiest to understand. The provision of food is a basic service that 

ensures the existence of human society. Includes plants, fruits, farmed and wildlife. Fiber, medicinal 

plants and other materials of plant and animal species can be mapped with different parameters, but 

for the current purpose only one should be applied depending on the available data. Forests are 

involved in the process of regulation and maintenance, such as erosion control, reduction of land 

flow, pollination potential, maintenance of the existence of specific species and habitats. The 

evaluation of this group of services should be based on maps or models of national and European 

scale. Poor national or regional data are currently available. Further projects need to be implemented 

to provide additional measures and to include the collection of field data. 

Cultural services can be evaluated in many different ways. Most of them have intangible benefits for 

society, but they play an important role. Therefore, the selected parameters are more compared to 

other services. 

Step 2: Data collection - national databases 
The main stage for assessment and mapping of ecosystem services is the provision of data. In this 
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regard, the material, regulatory and cultural ecosystem services of forest ecosystems should be 

assessed and mapped on the basis of the provision of data at regional and local level. Data on 

parameters and indicators for services can also be obtained by applying remote sensing methods and 

field observations, as well as by applying empirical assessments. Their processing by parameters 

and indicators is performed by applying statistical methods and GIS analyzes. An important 

condition is that the spatial data meet two key conditions in terms of their qualities: timeliness - the 

data used should be as up-to-date as possible and spatial accuracy - working scale for data creation 

(1:10 000) and minimum mapped unit (with area of 0.1 ha). In addition, sources of primary 

information should be able to provide the necessary spatial accuracy. 

Step 3: How the assessment is done 
The ecosystem services matrix should be used to assess the ecosystem services provided by an 

ecosystem subtype. It consists of ecosystem services along the x-axis and geobiophysical spatial 

units (eg CORINE land cover types) along the y-axis. When crossing them, the different ecosystem 

service potentials of the spatial unit are assessed on a scale from 1 (low matching capacity) to 5 

(very high matching capacity) for a hypothetical "normal" European landscape defined at one point 

in the summer before extraction. Normalization to this relative scale of 1-5 aims to make the 

different ecosystem services (measured and assessed by different indicators and units) comparable to 

each other. 

The rating scale is as follows: 
0 = no matching capacity  
1 = very low capacity 
2 = low capacity  
3 = medium capacity  
4 = high capacity 

   5 = very high capacity 
The rating scale and the result are based on real parameters (measurable and available statistics) and 
are an expert assessment of the size of the parameters, on average nationally, and can be considered 
as research hypotheses that should be tested in other additional studies with data from 
measurements, modeling or additional expert assumptions. 

 
Step 4: Fill in the matrix 

The matrix of ecosystem services consists of relevant ecosystem services along the axis and each 

subtype of forest ecosystem along the axis. When crossing them, the different subtypes for realized 

supply of ecosystem services should be assessed on a scale from 0 (no relevant supply) to 5 

(maximum relevant supply) for a hypothetical "normal" forest ecosystem, defined by experts. 

The analysis of the results of the assessment of the perception of scientists and local stakeholders 
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reveals that the forest ecosystems in the studied areas are of great importance for the provision of 

regulatory, maintenance and cultural services. Mountainous areas play an important role in the 

water cycle with significant feedback on regional climate regulation. They are often called "water 

towers" by storing water in various ways, including through the formation of snow and ice, which is 

later released during melting during the warmer months. Water storage and modulating runoff or 

so-called "retention capacity" of mountain ecosystems reduce peak flow. Mountain vegetation and 

soils play an important role in reducing or mitigating the risks of natural hazards, e.g. avalanches 

and rock falls. Mountain ecosystems play a crucial role in protecting fragile mountain slopes from 

erosion and leaching processes. 

Mountain ecosystems have a specific spiritual and religious value, especially for the local 

population. Species diversity with many endemic or charismatic animal and plant species, as well as 

amazing landscapes have a strong aesthetic value. The traditional mountain way of life and the 

characteristic landscapes lead to a strong sense of place and cultural heritage. Picturesque 

landscapes and clean air make the mountains target regions for recreation and tourism and are often 

seen as a driver for the economic development of the region. The population of the mountainous 

areas has a great variety of traditions, cultural values and customs, incl. languages and traditional 

agricultural knowledge, which usually promote sustainable production systems. 

Of the tangible ecosystem services, "genetic resources" are recognized as key in mountain 

ecosystems in protected areas. As sources of all large and small rivers, they supply water to the 

population, and some of the rivers are also used to produce hydropower. 

In general, scientists pay more attention to biotic and abiotic (system-related) ESs, while 

stakeholders place more emphasis on socio-economic and cultural ones. For example, looking at the 

ES with a key contribution to mountain protected areas, scientists point to the ES's "carbon capture", 

"Flood mitigation" or "erosion control", while stakeholder preferences are in the direction of leisure 

activities. The difference in the perception of scientists and stakeholders may be due to the fact that 

scientists pay more attention to long-term processes, while stakeholders give more weight to 

problems they deal with in their daily work, such as anthropogenic disturbances or management of 

tourist flow (Hein et al., 2014; Bagstad et al., 2014). The observed differences in views can be an 

effect of both the in-depth and theoretical view of scientists on ecosystems and the more general and 

practical view of managers (Fisher & Brown, 2014). Nevertheless, the involvement of stakeholders 

in the decision-making process on the management of protected areas is crucial, as the success of 

conservation
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and management measures depends on their adoption at local level by stakeholders (Niedziałkowski et al., 
2018; Sterling et al., 2017) 
 

Ecosystem services provided by mountain protected areas 
 

Ecosystem services 
 

Key contribution 
 

Some contribution 

Material services 

Food and fiber  x 

  Wood / fuel / energy  x 

  Drinking water X  

Decorative resources  x 

Biochemical / natural medicines  x 

Genetic resources X  

Regulatory services 

  Pollination  x 

Spreading the seeds  x 

Pest control  x 

Disease regulation  x 

Climate regulation X  

Air quality regulation X  

Erosion regulation X  

Regulation of natural risks X  

Water flow regulation X  

Cultural services 

Spiritual and religious values  x 

Education and inspiration X  

Recreation and ecotourism X  

Cultural heritage X  

Aesthetic values X  

Sense of place X  
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Ecosystem Services according to CICES, V 5.1 
 

 
Section 

 
Section 

 
Group 

 
Class/species 

 
ES 

 
M

A
T

E
R

IA
L

S 

 
Biomass 

 
Wild plants for 
food, materials or 
energy. 

 
Wild plants (terrestrial, 
aquatic, including fungi and 
algae) used for 
Food. 

 
Forage 

 
Biomass 

 
Wild plants for 
food, materials or 
energy. 

 
Fiber and other wild plant 
materials for direct use or 
processing (excluding 
genetic material). 

 
Wood 

 
R

E
G

U
L

A
T

O
R

Y
 

 
Regulation of physical, 
chemical, biological 
conditions 

 
Atmospheric 
conditions and 
chemical 
content 

 
Temperature and humidity 
regulation, incl. ventilation 
and transpiration 

 
Air 
purification 

 
Regulation of physical, 
chemical, biological 
conditions 

 
Atmospheric 
conditions and 
chemical 
content 

 
Regulation of the chemical 
content of the atmosphere 
and oceans 

 
Carbon 
sequestration 

 
C

U
L

T
U

R
A

L
 

 
Direct interactions with 
wildlife, which depend on 
their presence in 
the surrounding landscape 

 
Intellectual and 
artistic 
interactions with 
nature 

 
Characteristics of wildlife in 
relation to cultural heritage 

 
Cultural 
heritage 

 
Direct interactions with 
wildlife, which depend on 
their presence in 
the surrounding landscape 

 
Intellectual and 
artistic 
interactions with 
nature 

 
Characteristics of living 
nature that have an aesthetic 
impact and inspiration 

 
Picturesque 
views 

 
The concept of ES as a connecting element between natural resources and human well-being has 

proven contributions in two main areas: 1). undertaking specific policies and measures for 

environmental protection, and 2). implementation of strategic plans for natural resources 

management. It is generally accepted that the needs for the provision of ES are related to certain 

natural features of a place or a specific landscape, as the services that bring direct economic benefits are 

prioritized. The development of the models should be based on an assessment of the available information 
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related to the statistical indicators of forest areas by forest types, including area, total biomass stock (timber 

production), average age of forest plantations, average stock, growth, information for ecosystem services 

related to biodiversity. 

Analysis and visualization (mapping) of selected ESs - assessment of the capacity of 
highland ecosystems to provide ESs 

A polygon at subdivision level is used as the basic and smallest geospatial unit for mapping and 
analysis. Tax descriptions usually provide detailed information on forest areas. The assessment of 
the capacity of ecosystems to provide ecosystem services is based on the assessment of the 
indicators set out in the International Classification of Ecosystem Services - CICES, V. 5.1. an 
assessment of ecosystem services - material, regulatory and cultural. The obtained result visualizes 
the spatial distribution of the service and the capacity of forest ecosystems to offer an ecosystem 
service, expressed in quantitative parameters. 

Biodiversity accounting 
Biodiversity assessment includes models for measuring and assessing different habitat types. 

Biodiversity accounting refers to biological resources that provide benefits to the economy. On the 

other hand, specific elements of biodiversity may be a priority and of greater interest for 

protection and conservation. In the case of protected areas, the environmental accounts are related 

to the maintenance of the ecological status of the whole area, and not of the individual species, 

ecosystem and / or gene. 

However, the consideration of biodiversity can be linked to the assessment of the state of the 

ecosystem and the assessment of ecosystem services. Various indicators reflect the value of 

biodiversity, based on the importance of species for specific ecosystem processes; on species 

indicating the state or functioning of the ecosystem; or on the inherent values of the environment that 

people value. Therefore, integrated and up-to-date assessments need to be considered with a view to proper 

spatial resolution. 

Carbon stock accounting 

The application of economic models in forest ecosystems can effectively extend the classical 

approaches, where only biophysical parameters are considered. Such models allow estimating the 

overall productivity of forests. As forest ecosystems play an important role in the carbon cycle, the 

ability of forests to emit and store carbon is crucial for ecosystems and ecological processes. 

Accounting for carbon stocks and transfers in forest ecosystems is an important component of 

environmental accounting. The SEEA Central Framework outlines the reporting of carbon stored in 

forests and the reporting of greenhouse gas emissions. Data on carbon stocks and flows can be used 

as an indicator of the state of the ecosystem, but the relationship between biomass and carbon must 
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be taken into account. Data collection for land cover (aboveground and underground biomass), incl. 

the rate at which different types of vegetation release and store carbon, the carbon content of soils 

and the underground resources of fossil fuels will provide a complete assessment of carbon records. 

In addition, carbon stocks and flows also refer to air emissions and ecosystem services accounts, 

such as "Regulation of the chemical composition of the atmosphere" and "Fiber and other wild 

plant materials for direct use or processing". Therefore, in order to ensure a comprehensive 

assessment of the study area, national data sets of carbon stock reference values should be 

considered. 
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METHODICAL APPROACH FOR EVALUATION AND MAPPING OF 
ECOSYSTEM SERVICES IN CBR R BULGARIA - RN MACEDONIA – 
OMISSIONS, 
UNCERTAINTIES AND CHALLENGES 

 

 
 

Assessing and mapping ecosystems and their services is an important activity that can effectively 

contribute to understanding how ecosystems contribute to human well-being and also promote the 

sustainable use of natural resources at different levels (Burkhard & Maes, 2017). To date, several 

global, regional and national initiatives have been established to protect biodiversity and the 

services that ecosystems provide through ecosystem assessments (Schröter et al., 2016). The ES's 

Biodiversity Strategy 2020 aims, according to its objective 2, to maintain and improve ecosystem 

services (ES) in Europe, and Action 5 requires all Member States to map and assess the state of 

ecosystems and their services. national level. In this regard, the Working Group on Mapping and 

Evaluation of Ecosystems and Their Services (MAES) has been established, which coordinates 

and manages activities and has developed a methodological framework to ensure consistency of 

applied approaches (Maes et al., 2013). 

In recent years, a number of local pilot projects addressing ecosystem services have been selected 

and implemented in Bulgaria under several funding programs in different regions of the country. 

Some of these projects focus on single important natural ecosystems, such as Lake Srebarna, a 

UNESCO wetland rich in biodiversity, as well as a more or less limited range of key ecosystem 

services and pilot PES schemes based on these services. . These include joint ecosystem projects, 

projects to promote the assessment and mapping of ecosystem services, the promotion of payments 

for ecosystem services and related sustainable financing schemes in the Danube basin, linking nature 

protection to sustainable rural development and etc. 

Nationwide, the initial mapping and assessment of ecosystems was carried out in 2013 as part of the 

development of the National Framework for Priority Action (PAF) (MoEW, 2013). This is the first 

action on a national scale, highlighting the difficulties in scaling from local to national assessment 

and integrating the full range of ecosystem services. The report identifies the need to validate the 

received map due to missing data, as well as inconsistencies between the databases of various 

institutions, non-geolocated data and a number of other data-related barriers to mapping. The active 

development of national methodologies for the assessment of ecosystem services and biophysical 

assessment was also not possible at this stage due to the ongoing work at EU level on 

methodological bases (Bratanova et al., 2017). 
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Subsequently, the assessment and mapping work was funded under the OP OP 2013-2020 for 

mapping under NATURA 2000 and the BG03 Biodiversity and Ecosystem Services program, 

financially supported by the European Economic Area Financial Mechanism (EEA FM) for off-site 

mapping. NATURA 2000. Differences in time and intervals in the availability of different sources 

of funding have also played a significant role in determining the sequence of steps in developing the 

methodological framework and performing mapping and evaluation. 

As a result, the first phase of the preparation of the National Methodological Framework had to 

consider the criteria for establishing a methodology for mapping and biophysical assessment, in line 

with MAES work on the Conceptual Framework and indicators for biophysical assessment and 

mapping and for performing actual mapping and biophysical assessment of the types of ecosystems 

in Bulgaria on the territory outside the NATURA 2000 network Mapping and assessment were 

performed in parallel by several projects, each of which mapped and assessed one or two of the nine 

types of ecosystems in Bulgaria outside NATURA 2000 at EUNIS 3 2017 These activities have led 

to significant progress in the country - according to the MAES barometer from level 10 in 2015 to 

level 20 (maximum 26) in 2017 (Nedkov et al., 2018). 

The coordination of the mapping projects was ensured by two horizontal projects implemented 

before the start, in parallel with and after the finalization of the mapping and evaluation work. The 

project "Methodological support for the assessment of ecosystem services and biophysical 

assessment" (MetEcosMAP), implemented under the BG03 Program "Biodiversity and Ecosystem 

Services" within the FM of the EEA (2009-2014) 

contributed to the development and adoption of national unified methodologies for ecosystem 

assessment, necessary for a solid and scientifically sound biophysical assessment and mapping of 

ecosystems and ecosystem services that they provide. The second project "Improvement of the 

Bulgarian Biodiversity Information System" (IBBIS, 2015-2017) is in line with the objectives of the 

BG03 Program and the requirements of the Biodiversity Act and the Biodiversity Strategy 2020. The 

main objective of the project is to improve the management and the analysis of the incoming 

information about biological groups, ecosystems and the impact of invasive species on the natural 

landscapes in Bulgaria by upgrading additional functionalities and modules in the Information 

System of the National Biodiversity Monitoring System. 
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The coordination of mapping projects was ensured by two horizontal projects implemented before the 

launch, in parallel with and after the finalization of the work. Currently, the EU and Bulgaria in 

particular face the following common challenges: economic evaluation of the ES and introduction of 

the obtained values in the national statistical and planning and management systems (Kulov and 

Borisova, 2018). 

Initial application of the concept of ecosystem services and related methods of economic assessment 

for the territory of the Republic of Northern Macedonia can be found in the Study "Valorization of 

natural values of the Shar Mountains and assessment of their market value" (Melovski et al., 2008). . 

The 2009 study "Economic Assessment of Protected Areas: Options for Macedonia", developed 

under project 

"Strengthening the ecological, institutional and financial sustainability of the system of protected 

areas in Macedonia" focuses on the economic value of protected areas in Macedonia. Taking the 

Strict Nature Reserve as an example 

Tikvesh and Matka Natural Monument, the study shows how information on the economic value of 

nature can be used in the management of protected areas. Within the framework of the project, 

amendments to the Law on Nature Protection have been prepared and with their adoption in 2010 

for the first time the concept of ecosystem services was introduced in the Macedonian legislation. In 

2013, the study "New achievements in nature conservation in the Republic of Macedonia: economic 

arguments for long-term protection of Ezerani Nature Park" was conducted, where the concept of 

ecosystems is a central theme. The study identifies the ecosystem services of Ezerani Nature Park 

and determines the economic value of key ecosystem services, creating the basis for assessing the 

costs and benefits associated with the restoration of the environment in the region. The concept of 

ecosystem services is mentioned in several other documents and studies, such as "Study for 

valorization with a proposal to establish the Osogovo Mountain Protected Area" (Macedonian 

Ecological Society, 2012), "Analysis of strategies in the Republic of Macedonia in terms of 

adaptation to change. Climate ”(Eco-Sense, 2012) and“ Local Biodiversity Action Plan of the 

Municipality of Debar ”(Municipality of Debar, 2013). 

Initial application of the concept of ecosystem services and related methods of economic assessment 

for the territory of the Republic of Northern Macedonia can be found in the Study "Valorization of 

natural values of the Shar Mountains and assessment of their market value" (Melovski et al., 2008). . 

The 2009 study "Economic Assessment of Protected Areas: Options for Macedonia", developed 

under project "Strengthening the ecological, institutional and financial sustainability of the system of 
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protected areas in Macedonia" focuses on the economic value of protected areas in Macedonia. 

Taking the Strict Nature Reserve as an example Tikvesh and Matka Natural Monument, the study 

shows how information on the economic value of nature can be used in the management of protected 

areas. In order to demonstrate the potential for improving the information on ecosystem services in 

the Republic of Macedonia, within the activities for development of the National Strategy and 

Action Plan for Biodiversity, the map of distribution of eight main groups of ecosystems in the 

Republic of Macedonia was initially developed. Republic of Macedonia, namely: (1) urban 

ecosystems (artificial habitats), (2) agricultural ecosystems, (3) pastures, (4) forests and wooded 

lands, (5) shrubs, (6) naturally bare or sparsely covered with vegetation areas, (7) swampy 

ecosystems, (8) rivers and lakes. The map development process follows the methodology and 

classification of the European Working Group on Mapping and Assessment of Ecosystems and 

Their Services (Maes et al., 2013), based on land cover data obtained by analyzing satellite images 

from the CORINE project. 

CORINE data are also used for spatial and temporal assessment of the potential for the provision of 

one or more ecosystem services in the territory of the Republic of Macedonia. Based on the 

methodology for mapping ecosystem services developed by Burkhard et al. (2009, 2013) and data 

from CORINE 2006 prepared a map of the spatial distribution of the total capacity of ecosystems in 

the country to provide one or more of a total of 29 ecosystem services. The analysis of the available 

data shows that the three national parks (Pelister, Mavrovo and Galichitsa) cover about 6.9% 

(51,434 ha) of the total national territory (831,080 ha). Their territory is characterized by a very high 

capacity to provide various ecosystem services. 

Field verification of the condition 
Before the start of the field visits to the Park Directorates of Rila National Park and National Park 

"Pirin" on behalf of the Institute of Forestry and the project implementation team were sent official 

applications for coordination of research and monitoring in the two parks. The Applications describe 

in detail the objectives and tasks of the project, the planned activities, methods and tools, as well as 

the expected results. 

A time schedule for carrying out the activities has been prepared and presented, as well as a list of 

the persons with their respective identification data, who will carry out the respective activity. After 

receiving approval from the Park Directorates, the preparation and implementation of the field visits 

started. 
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In situ verification of a system of pre-selected informative indicators for assessment of the state of 

ecosystems in the selected model areas in Rila and Pirin was performed. The field activities were 

carried out by traversing pre-selected routes (transects). 

Prior to each site visit, the activities were coordinated with the park administrations. Experimental 

areas have been set in the respective park sections of Rila National Park and Pirin National Park, and 

the verification is concentrated in some sites around the hotel. "Yavorov" - PU "Bayuvi Dupki" (BR 

"Bayuvi Dupki - Djindjiritsa", ZZ "Krushe"), h. Gotse Delchev and h. "Bezbog" - PU "Bezbog" (R 

"Yulen"), the area of the hotel. "Macedonia" (BR "Parangalitsa") and the area of Rila Monastery (ZZ 

Rila Monastery). 

Biometric measurements, assessment of regeneration processes, assessment of biodiversity, 

assessment of health status, etc. were performed in the selected experimental areas. Based on the 

collected information, a detailed assessment of the state of the studied alpine ecosystems has been 

prepared, which for the most part corresponds to the chamber assessment for the same sites. If 

necessary, the assessment of the condition of the studied ecosystems in the pilot sites is updated in 

cases where there are deviations and differences in the assessment performed in-house and / or in the 

field. 

 
Route for field verification on the territory of Yulen Reserve
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Data gaps, uncertainties and challenges 

Like other countries, including EU member states, Bulgaria and the Republic of Macedonia face a 

number of gaps and challenges in the process of mapping and assessing ecosystems and ecosystem 

services. As stated in the Methodological Framework for Assessment and Mapping of the State of 

Ecosystems and Ecosystem Services in Bulgaria, among the main limitations in the process of 

assessment and mapping are the gaps in the data sets and the lack of time series data for the main 

indicators of the state of different species. ecosystems. There are also gaps in the status, trends and 

spatial distribution of species. The lack of indicators to assess the impact of some of the major 

pressures on biodiversity, such as pollution, climate change and invasive alien species, as well as 

the lack of sufficient information and research to assess the functional links between ecosystem 

status and ecosystem supply are acknowledged. services, which leads to equal weight of all 

indicators used in the evaluation process. It is also emphasized that prioritizing some ecosystem 

services, such as those in high demand or those that are particularly vulnerable to different 

impacts, may pose a risk to important services or those that interact with important services 

through synergies or compromises that can be missed. Other factors contributing to the fact that 

data are not available for ecosystem assessment include broken time series, patented or 

incompatible data formats, non-digital information from paper registers, and more. (Bratanova et 

al., 2017). In order to overcome the immediate limitations caused by the lack or incomplete data, 

the Methodological Framework (including the methodologies in Part B and the Monitoring 

Manual - Part C) has adopted the approach of selecting mandatory and complementary parameters 

and indicators. 

Another methodological difficulty is caused by the multifunctionality of ecosystems and the 

number of classifications and concepts reflecting different points of view developed over time. The 

main challenges to be taken into account in the process of assessing ecosystem services in 

mountain areas are the complexity of defining and classifying ecosystem services; limited data on 

ecosystem services; uncertainties related to climate change; diverse relationships between ecosystem 

services; and limitations on assessments in developing successful payments for ecosystem services in 

mountain areas. 

The variety of definitions and classifications for ecosystem services, including those for mountain 

forest ecosystem services, often confuses stakeholders and policymakers (Wallace, 2008). 

Different classifications are based on different disciplines and different objectives of ecosystem 

management (De Groot et al., 2002; MEA, 2005; Costanza, 2008; Fischer et al., 2009), but the 
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most accepted and widely used classification is from the Assessment of the Millennium 

Ecosystems (MEA, 2005). However, Fisher et al. (2008) note that the use of this classification 

runs the risk of double-counting in cases of assessment of environmental processes supporting 

many ecosystem services, such as weathering, soil formation, nutrient cycling, etc. 

Many authors consider that the general framework for the definition and classification of 

ecosystem services remains a major challenge, given that research on ecosystem services is often 

too isolated (Haines-Young & Potschin, 2010, 2018; Burkhard et al., 2012). , but some support the 

view that the definition of a common classification framework is neither feasible nor necessary 

(Costanza, 2008). However, the Common International Classification of Ecosystem Services 

(CICES) has been developed to support the work on so-called "environmental accounting" 

undertaken by the European Environment Agency and is important as it is necessary to develop 

standardized methods for assessing and comparison of ecosystems and ecosystem services, 

dividing them into four main categories that are still generally accepted (Haines-Young & 

Potschin, 2018). 

The assessment of forest ecosystem services can be complex and / or limited by limited data and / 

or high data collection costs (Sharma et al., 2015). Some assumptions can be used to quantify and 

map ESs, but sometimes they may not match the primary data for some key ecosystem services, 

especially biodiversity, carbon storage and recreation. Nevertheless, they can be used to provide an 

overall assessment of ecosystem services and to identify hotspots or priority sites that provide 

multiple ecosystem services (Eigenbrod et al., 2010). 

The analysis and evaluation of ecosystem services can be highly contradictory due to the existence 

and application of different methodologies that require further development. There are many 

methodological proposals (Kienast et al., 2009; Fisher et al., 2009; Haines-Young et al., 2012), 

whose variations are mainly explained by: differences in interpretations of ecosystem services 

(actual and potential), in understanding of the advantages they provide, characteristics of the 

derived source databases, resolution of the conducted analysis and evaluations, etc. 

From the standpoint of the concept of landscape functions Bastian et al. (2012) propose a 

methodological framework for the assessment of ecosystems and landscapes based on the three 

main pillars: 1). Ecosystem properties - description and analysis of the properties of ecosystems and 

landscapes (structure, processes and biophysical functioning); 2). Ecosystem potentials - 

determining the potential of ecosystems and landscapes to provide services; 3). Ecosystem services 

- the definition and evaluation of services to create benefits for the population. This framework 
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allows a clear distinction to be made between the potential for the provision of services, their actual 

capacity and people's requirements for these services, and is the most commonly used. 

The availability of data is recognized as one of the main factors limiting the choice of ES and is a 

serious problem in the evaluation process (Koulov et al., 2017). The authors point out that the 

transfer of data from regional, national and even global statistics is currently used, which 

significantly reduces the degree of objectivity of the assessment and makes it difficult to validate 

it. The provision of ESs dominates research due to the relative availability of statistics, which 

artificially increases their overall importance. It is proposed that the evaluation of key regulatory 

ESs be assessed through indirect evaluation methods, such as the use of scientific results as 

reference data. The authors also emphasize that despite the importance of ES as pollination, water 

purification and protection against natural hazards, the lack of a reliable information base does not 

allow their adequate assessment. For cultural services, it is concluded that due to the lack of 

established practice in Bulgaria for collecting data on this class of services, both at local and 

national level, the choice of a representative indicator for evaluation is very limited. 

The lack of real data is also recognized as a major shortcoming in the process of assessing ES in 

terms of data related to water runoff and actual surface runoff (Avetisyan et al., 2016). Such data 

would undoubtedly increase the value of the study, especially in terms of extracting information on 

the need to regulate floods in the study area. 

Another discrepancy in "mapping" observed by Koulov et al. (2017) is related to the fact that a 

large share of tourism and leisure services are consumed in natural ecosystems, but most of the 

actual accounting takes place and is therefore mapped in urban services. In some cases, when ES 

data from a specific landfill of one ecosystem type is transferred to all landfills of this type of ES, 

distortions also occur. It is emphasized that the complex and dynamic geospatial 

interdependencies and interactions that exist between ecosystems often lead to ES synergies - 

positive effects that further increase the added value of the services they produce. As an example, 

the cost of the feed service is reduced by the cost of carbon capture and erosion management 

services. 

Other significant uncertainties have been identified in the assessment of soil organic carbon storage 

due to errors in soil density and rock fraction estimates, lack of data on organic carbon variability 

and missing or poorly quantified data on soil biomass, and environmental parameters, as well as 

more detailed information on aboveground biomass in different types of vegetation (Nedkov et al., 

2017). It is stated that the storage of carbon in soil and vegetation is strongly influenced by the size 
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of the area and the presence or absence of certain subtypes of the ecosystem in the area. The authors 

note that the information on the amount of biomass in the variety of plant cover types and in 

different types of urban landscaping is not complete, and recommend further work on this issue. 

Some services, such as cultural services, are more specific, as their benefits are qualitative rather 

than quantitative and their measurement is highly subjective (Nedkov et al., 2014). In addition, for 

certain services, the supply potential can be distinguished from the actual supply and this 

distinction would indicate the difference between the total amount of service present in the area 

(potential supply) and the amount of this service actually used by human society. ). According to the 

authors, it is easier to distinguish these values for material services than for regulatory services, and it is 

extremely difficult to separate actual climate regulation from the overall provision of this specific service. 

The same is the case with flood regulation - potential and actual supply overlap and represent the total 

capacity to provide the service. 

Significant uncertainties in soil organic carbon storage estimates have also been reported (Nedkov 

et al., 2016) due to errors in soil density determination and lack of data on changes in carbon stock, 

and the use of remote sensing data is recommended. on-site measurements of different types of 

green space in urban areas, to obtain more accurate data and to determine data to be used at 

national level. The authors point out that by including better data on aboveground tree biomass 

from single trees and forest plantations in urban parks, uncertainty can be significantly reduced. 

The application of the methodology for assessment and mapping of urban ecosystems in practice 

encounters specific problems related to the identification of vegetation cover and the availability of 

spatial data (Nedkov et al., 2017). First, the authors point out that the applied classification of 

ecosystems does not reveal some important spatial aspects of urban ecosystems, as the type of 

"urban green areas" covers all urban green areas larger than 0.25 ha, but they can be urban park, 

grassland or a meadow in the suburban area. These three types of green areas are characterized by 

different structures and functions, as well as different services they provide, which cannot be 

distinguished by the existing classification. Secondly, it is emphasized that most sources of spatial 

data for assessing the state and services of ecosystems are listed on a small scale, which cannot 

reveal the heterogeneity of urban ecosystems. In addition, the vegetation cover indicator cannot be 

calculated, as there are tens of thousands of individual landfills in the database. 

Studying the applications of GIS-based hydrological models in mountainous regions in Bulgaria for 

the assessment of ES, Boyanova and others. (2016) report a problem with the low quality of the 

available input data, which reduces the performance of the model. The application of the 
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hydrological model is possible and provides new opportunities for research, but the need for 

translation and unification between European, global and Bulgarian land and soil classification 

systems is recognized, as well as the need for detailed meteorological data and a better network of 

meteorological data. stations. 

Markov and Nedkov (2016) report the limitations of the Universal Soil Loss Equation (USLE). 

They point out that each morphological unit is considered homogeneous and recognize as the main 

source of error the C-factor values estimated from the satellite image. As an alternative method 

that shows approximation values, they offer C-factor estimation using NDVI analysis. They found 

that the assessment could be improved by higher spatial resolution and the inclusion of recently 

acquired images from different periods. 

The monetary valuation of ecosystem services is not very accurate according to Nikolov and 

Drenovski (2017), as according to them the accumulation of more and more analytical data on the 

volume of material products obtained from nature leads to a significant improvement of the 

assessment process. The existence of an information database on forestry in each country or 

region, which is to some extent standardized from a scientific point of view, allows it to be used as 

a database for the assessment of ecosystem services. 

In conclusion, the most important challenges for researchers, stakeholders and society both in 

Bulgaria and in the Republic of Macedonia, in general, can be listed as follows: better 

understanding of the working mechanism of ecosystems; using and combining data from different 

sources to reconstruct time series, past and present states of ecosystems; creating models based on 

incomplete and insufficiently well-matched data in order to reduce monitoring costs and resources; 

reviewing the monitoring process on biodiversity, abiotic factors, demand and actual use of 

ecosystem services, focusing on cost reduction; effective communication and dissemination of new 

discoveries among different stakeholder groups. 

 

MODEL AREAS 
 

 Bayuvi Dupki - Djindjiritsa Reserve, Bulgaria 
 

Bayuvi Dupki - Djindjiritsa Reserve was established in 1934 by Decree № 1388 of the Ministry 

of Foreign Affairs, expanded by Orders № 300 of the 1976 MGOPS and № 976 of the 1980 

MOPS. Its area is 2873 ha. In 1977 the reserve was included in the list of biosphere reserves to 

the UNESCO program - "Man and the Biosphere". 
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Located between the peaks of Pirin and Banski Suhodol, including the circuses Bayuvi Dupki, 

Razlozhki Suhodol, Kamenititsa, Okaden Peak, Segmen Tepe, Dautov Peak, Konyarnika locality 

and the valley of the White River. The reserve maintains an exceptional diversity, including 

about 500 species of higher plants, 55 endemics, many species included in the Red Book of the 

Republic of Bulgaria and European and world lists. 

Purpose of the announcement: 

• Valuable unique for Europe forests of black and 

white fir Subject of protection in the reserve are: 

White fir (Pinus peuce), spruce (Picea abies), fir (Abies alba), yellow gentian (Gentiana lutea), 

goldenrod (Rhodiola rosae), goldenrod (Aquilegia aurea), bilberry (Vaccimium myrtillus), capreol 

(Capreolus) ), wild boar (Sus scrofa), fox (Vulpes vulpes), wolf (Canis lupus), sucker (Nucifraga 

caryocataktes), viper (Vipera berus), mouse snake (Elaphe longissima), live-bearing lizard (Lacerta 

vivipara), mountain water frog (Rana temporaria), capercaillie (Tetrao urogallus); 

Mode of activities: 
All activities are prohibited in the reserve, with the exception of: 
•  security; 

•  scientific visits; 

•  the passage of people on marked paths, including for educational purposes; 

• collection of seed, wild plants and animals for scientific purposes or for their 

restoration elsewhere in quantities, methods and time, excluding disturbances in 

ecosystems. 

The forests in the reserve have a relatively high average age, as the most representative of the 

reserve tree species / natural formations /, the oldest are spruce (138 years) and chermur 

plantations - 132 years, and the youngest - white and cherborov. at 108). The average age of the 

plantations is 120 years. 

Determining the appearance of the reserve are the dwarf formations, which represent about 32.0% 

of the forested area, followed by white fir (23.6%) and black fir (15.7%). 

The relatively high productivity of the plantations is due to the predominantly rich habitats, as well 

as to the natural wood production processes, which are not affected by human / economic activity. 

Pine (white and black pine), pine (white and black pine), spruce, fir and beech formations, as well 

as mixed coniferous and coniferous-deciduous plantations are among the most productive. 

Pure coniferous plantations and mixed coniferous plantations predominate. 



57  

In a small part of the reserve territory - 348.5 ha (24.3%) of the forest area, damages were 

registered, resulting in the presence of drought to varying degrees and rot caused by various 

pathogens. 

The habitat conditions on the territory of the reserve are extremely favorable for the natural 

regeneration processes of the typical tree and shrub species of the region and this largely 

guarantees its vitality and sustainable development of ecosystems. 
 

 Yulen Reserve, Bulgaria 
 
 

• Yulen Reserve was declared by 

Order No. 223 of August 26, 1994, 

no. 75/1994 on 

• State Gazette. Its area is 3156.2 ha. 

Purpose of the announcement: 

•  Samples of forest subalpine and 

alpine ecosystems and habitats of 

rare species; 

 

They are subject to protection in the reserve: 

Juniper (Pinus mugo), white pine (Pinus sylvestris), spruce (Picea abies), white fir (Pinus peuce), 
common beech (Fagus sylvatica), Siberian juniper (Juniperus sibirica), spotted gentian (Gentiana 
punctata), golden Aquilegia aurea), bald eagle (Aquila chrisaetos), great hawk (Accipiter 
gentilis), Balkan barn owl (Eremophila alpestris), mountain partridge (Alectoris graeca), chamois 
(Rupicapra rupicapra), bear (Ursus arctosperus, lars) ), roe deer (Capreolus capreolus), 
capercaillie (Tetrao urogallus); 

All activities are prohibited in the reserve, with the exception of: 
• security; 

•  scientific visits; 

•  the passage of people on marked paths, including for educational purposes; 

• collection of seed, wild plants and animals for scientific purposes or for their restoration 

elsewhere in quantities, methods and time, excluding disturbances in ecosystems. 

The forests have a relatively high average age, as of the tree species /natural formations/ 

representative of the reserve, the oldest are spruce (129 years) and white marble plantations - 126 
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years, and the youngest - white pine (103 years). The average age of the plantations is 122 years. 

The main tree species is white fir (44.0% of the forested area), and in the high mountain and alpine 

areas the main forest-forming factor is dwarf pine (41.9%). Spruce (6.7%) and Scots pine (4.2%) 

have a much smaller area. 

The relatively high productivity of the plantations is due to the predominance of the medium-rich 

to rich habitats typical for white fir, as well as to the natural wood production processes, unaffected 

by the anthropogenic factor. 

Pure coniferous plantations and mixed coniferous plantations with a predominance of a certain 

species predominate. 

The plantations are in very good health. Only on an area of 55.9 ha (5.4 

%) of the area of forests in the reserve, damages such as drought to varying degrees and rot have 

been registered. The most common types of damage are most noticeable in plantations where white 

fir predominates. 

The habitat conditions on the territory of the Ulen Reserve are relatively favorable for the natural 
regeneration processes of the typical for the region tree and shrub species. 

Parangalitsa Reserve, Bulgaria 
 

Parangalitsa Reserve is located on 

the land of the village of Bistritsa. It 

occupies an area of 1487.29 ha. 

Decree of the Council of Ministers No. 8517 of December 30, 1933 was announced. Its area was 
increased by Order No. 1980 of August 7, 1961, and updated by Order No. RD-602 of July 20, 
2020, no. 70/2020 on 

State Gazette. 
Purpose of announcement: 

• Centuries-old virgin spruce forests 
Subject of protection in the reserve are: 

Spruce (Picea abies), white pine (Pinus sylvestris), fir (Abies alba), beech (Fagus sylvatica), luzula 

(Luzula sylvatica), bilberry (Vaccinium myrtilus), golden fescue (Aquilegia aurea) cream (Lilium 

jankae), Vitosha tulip (Trolius europaeus), yellow gentian (Gentiala lutea), lichen planus (Lobaria 

pulmonaria), bear (Ursus arctos), wolf (Canis lupus), red deer (Cervus elaphus), capercaillie ), fox 

(Vulpes vulpes), wild boar (Sus scrofa), squirrel (Sciurus vulgaris), black woodpecker (Dryocopos 

martius), capercaillie (Tetrao urogalus), hazel (Bonasa bonasia), bald eagle (Aquila chrysaetos), 

viper berus), live-bearing lizard (Lacerta vivipara), Balkan trout (Salmo trutta fario); 
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All activities are prohibited in the reserve, with the exception of: 

• security; 

• scientific visits; 
• the passage of people on marked paths, including for educational purposes; 

• collection of seed, wild plants and animals for scientific purposes or for their 

restoration elsewhere in quantities, methods and time, excluding disturbances in 

ecosystems. 

Parangalitsa Reserve is the second oldest reserve in Bulgaria. It is known for its reference high-

yielding forests of spruce (Picea abies Karst.), Fir (Abies alba Mill.), Beech (Fagus sylvatica L.). 

The largest areas are occupied by spruce forests, followed by plantations of fir, beech, white pine 

(Pinus sylvestris L.) and white fir (Pinus peuce Griseb.). The reserve has a huge impact on the 

conservation of biodiversity in Bulgaria and Europe. 

It has been included in the European network of perennial research stations in forest ecosystems 

and landscapes of the European Union (ENFORS - COST E25) since 2003. 

33 BG0000626 „Krushe”, Bulgaria 
 
 

 Protected area BG0000626 

"Krushe" is located on the land of 

Razlog, and has a total area of 

2912.909 decares. 

The subject of protection in the 

protected area BG0000626 "Pear" 

are: 

 
Natural habitats under Art. 6, para. 1, item 1 of the Biological Diversity Act (BDA): 
 

• 5130 Communities of Juniperus communis on limestone; 
•  6410 Molinia meadows on carbonate, peat or clay soils (Molinion caeruleae);7220 * 

Извори с твърда вода с туфести формации (Cratoneurion); 

•  7230 Alkaline marshes; 

•  91CA Rila-Rhodope and Stara Planina white pine forests; 
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The habitats of the following species of plants under Art. 6, 

para. 1, item 2 of the BDA: 

•  Siberian wild tobacco (Ligularia sibirica), 

•  Swamp loop feather (Gladiolus palustris). 
 
The protected area has been declared in order to: 
 

•  Conservation and maintenance of the types of natural habitats subject to protection, the 

habitats of the species subject to protection, their populations and distribution within the 

zone to achieve and maintain their favorable conservation status in the Alpine 

biogeographical region; 

• Improving the structure and functions of natural habitats with codes 91CA; 7230 and 6410; 
 

• Increasing the contribution of the protected area in terms of the area of natural habitats 
with codes 7220 and 7230; 

•  Improving the habitats of the protected plant species; 

• If necessary, improvement of the condition or restoration of the types of natural habitats, 

subject to protection, habitats of the species, subject of protection and their populations. 

The objectives of the protected area are determined according to the importance of the protected 

area for achieving and maintaining the favorable conservation status of natural habitat types and 

species protected in the Alpine biogeographical region, as well as the connectivity and integrity 

of the network of protected areas in the country. Natura 2000 ecological network. They also 

determine the priorities for planning and implementing measures in the protected area. 

Within the protected area is prohibited: 
•  introduction into nature and deliberate distribution of non-native species; 
•  change of the way of permanent use, plowing, afforestation and transformation into 

permanent plantations of meadows, pastures and measures for the use of agricultural 

lands as such. 

•  plowing and afforestation of meadows and other unforested forest territories within the 

boundaries of the non-mountain natural habitats subject to protection, as well as within 
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the habitats of the species subject to protection; 

•  conducting races with motor vehicles outside the existing roads; 

• movement of motorcycles, ATVs, UTVs and buggies off existing roads in non-urban 

areas; the prohibition does not apply to the routes for movement of the listed motor 

vehicles determined on the basis of a normative act, as well as in case of disasters, 

emergencies and for carrying out fire-fighting, emergency, control and rescue activities; 

• prospecting and exploration of common minerals (construction and rock facing 

materials), discovery of new and expansion of concession areas for extraction of common 

minerals (construction and rock facing materials); the prohibition does not apply in cases 

where, as of the date of promulgation of the order in the State Gazette, a procedure has 

been initiated for granting permits for prospecting and / or exploration, and / or for 

granting a mining concession under the Mineral Resources Act and The Concessions Act, 

or a procedure for their coordination has been initiated under Chapter Six of the 

Environmental Protection Act and / or Art. 31 of the BDA, or an application for 

registration of a commercial discovery has been submitted; 

• permanent storage and disposal of waste; 
• change of the purpose, construction, plowing and transformation into permanent 

plantations of certain properties, listed in the Declaration Order. This prohibition does 

not apply to the repair and reconstruction of existing sites and to the construction, repair 

or reconstruction of facilities (elements) of the technical infrastructure 

• activities related to drainage of terrains within the zone and correction of watercourses, 

except in cases of flood danger, which may pose a risk to human life and health or 

material damage, in case of disasters and accidents and for improving the condition of the 

natural habitats and the habitats of the species subject to protection; 

•  use of pesticides, mineral, foliar and microfertilizers, as well as biologically active 

substances that have not received biological and toxicological registration from the 

specialized commissions and councils of the Ministry of Agriculture, Food and Forestry, 

Ministry of Health and Ministry of Environment and Water 

• use of mineral fertilizers in meadows, pastures, meadows, abandoned arable lands and 

forest areas, as well as plant protection products of professional category of use except 

for calamity and epiphytosis; 

• use of organic sludge from industrial and other waters and household waste for 



62  

introduction into agricultural lands without permission from the specialized bodies of the 

Ministry of Agriculture, Food and Forestry and when the concentration of heavy metals, 

metalloids and persistent organic pollutants in sludge 

• exceeds the background concentrations according to Annex № 1 of Ordinance № 3 of 

2008 on the norms for permissible content of harmful substances in soils (SG, issue 71 

of 2008); 

• use of irrigation water that contains harmful substances and waste above the permissible 

norms; 

•  burning of stubble, syllables, roadside strips and areas with dry and moisture-loving 

vegetation. 

Forest types of natural habitats subject to protection shall be managed in accordance with the 

provisions of Chapter Four of Ordinance № 8 of 2011 on deforestation (SG, issue 64 of 2011) and 

for them the application of a System of Regimes and measures for management of forest habitat 

types from Annex № 1 of the Biodiversity Act, approved by the Executive Director of the 

Executive Forest Agency. 

In addition to the measures included in the Declaration Order, measures to achieve the protection 

objectives of the protected area are defined or may also be defined in: 

• decisions issued under Art. 31 of the Biodiversity Act; 

• forestry and hunting management plans and programs; 

•  the river basin management plan in the West Aegean region for basin water 

management; 

•  the National Renewable Energy Action Plan; 

•  action plans for species and management plans for protected areas; 

•  other planning, program and strategic documents. 
 
Within the protection zone it is recommended: 
 

• maintenance of arable land that is not included in the crop rotation for 5 or more years, 

such as meadow, pasture or measure; 

• change in the way of permanent use of arable land, which is not included in the crop 

rotation for 5 or more years, in "meadow", "pasture" or "measure";
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• implementation of measures for maintenance and protection of existing permanent 

pastures, measures and meadows from the spread of unwanted vegetation - ruderal and 

invasive alien species, according to the list of invasive alien species affecting the Union 

(established and updated by Commission implementing regulations in accordance with 

with Regulation (EU) № 1143/2014 of the European Parliament and of the Council), 

published on the website of the Ministry of Environment and Water; 

• protection of the habitats of the species Siberian wild tobacco (Ligularia sibirica) from 

trampling and grazing; 

• protection of the habitats of the species Siberian wild tobacco (Ligularia sibirica) in the 

alder forests; 

• Improving the habitats of the Gladiolus palustris in open areas and wetlands by mowing.  

Krushe is one of the most important wetlands in the country. The discharge of water at the foot of 

the Pirin Mountain determines the presence of large complexes of open limestone springs, 

alternating with mesophilic pastures and shrubs. The springs are very specific, with intact 

hydrology and provide conditions for the development of many relict species that are found only 

here. This site preserves the largest and richest in species swamp in the country. Its existence is 

important for the conservation of rare plant and invertebrate species. 

 
 

33 BG0000496 „Rila Manastery”, Bulgaria 
 
 

 Protected area BG0000496 "Rila Monastery" 

is located in the lands of the village of Padala, 

the village of Pastra and the village of Rila 

Monastery, and has a total area of 252,998,005 

decares. 

Natural habitats under Art. 6, para. 1, item 1 of the Biological Diversity Act (BDA)
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•  3130 Oligotrophic to mesotrophic stagnant waters with vegetation of Littorelletea 

uniflorae and / or Isoeto-Nanojuncetea; 

• 3160 Natural dystrophic lakes; 

• 3260 Plain or mountain rivers with vegetation of Ranunculion fluitantis and 

CallitrichoBatrachion; 

• 4060 Alpine and boreal ericoid communities; 

• 4070 * Shrub communities with Pinus mugo; 

• 4080 Subarctic shrubs from Salix spp.; 

• 6150 Silicate alpine and boreal grass communities; 

• 6230 * Rich in species of cartel communities on silicate terrain in the mountains; 

• 62D0 Oro-Moesian acidophilic grass communities; 

• 6430 Hydrophilic communities of tall grasses in the plains and in the mountain to the 

alpine belt; 

• 6520 Mountain hay meadows; 

• 7140 Transitional swamps and floating peat bogs; 

• 8110 Silicate screes from the mountain to the snow belt; 

• 8120 Scree on calcareous terrain and calcium shale in the high mountains; 

• 8220 Hazmophytic vegetation on silicate rock slopes; 

• 9110 Beech forests of the type Luzulo-Fagetum; 

• 9130 Beech forests of the type Asperulo-Fagetum; 

• 9170 Oak-hornbeam forests of the type GalioCarpinetum; 

• 91BA Moesian forests of fir; 

• 91CA Rila - Rhodope and Stara Planina white pine forests; 

• 91D0 * Wetlands; 

• 91E0 * Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Pandion, 

Alnion incanae, Salicion albae); 

• 9410 Acidophilic forests from Picea in the mountain to the alpine belt (Vaccinio- 

Piceetea); 

• 95A0 Burns of white and black fir; 
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The habitats of species under Art. 6, para. 1, item 2 of the Biological Diversity Act: 
•  Mammals: brown bear (Ursus arctos), European wolf (Canis lupus), otter (Lutra lutra), 

chamois (Rupicapra rupicapra balcanica), great horseshoe bat (Rhinolophus 

ferrumequinum), small horseshoe bat (Rhinolophus hipposlabasus) and broad 

• Amphibians and reptiles: great crested newt (Triturus karelinii), Bombina 

variegata, Emys orbicularis and Testudo hermanni. 

• Invertebrates: * Austropotamobius torrentium, Paracaloptenus caloptenoides, Lucanus 
cervus, Morimus funereus, * Rosalia alpina, Osoderma, * four-pointed sword butterfly 
(Euplagia (Callimorpha) quadripunctaria), polyomatus (Polyommatus eroides), Euphidria 
(Euphydryas aurinia). 

•  Plants: Carpathian totia (Tozzia carpathica). 
 

39 species of birds are preserved in 33 Rila Monastery. These are: 
 
• Species under Art. 6, para. 1, item 3 of the Biodiversity Act: Aegolius funereus, Aegypius 

monachus, Alectoris graeca, Aquila chrysaetos, Great Spotted Eagle (Aquila clanga) ) Eagle 

(Aquila heliaca), Lesser Spotted Eagle (Aquila pomarina), Hazel (Bonasa bonasia), Goat 

(Caprimulgus europaeus), White Stork (Ciconia ciconia), Black Stork (Ciconia nigra), Eagle 

(Circaetus gallicus) (Circus cyaneus), Corncrake (Crex crex), White-backed Woodpecker 

(Dendrocopos leucotos), Middle Woodpecker (Dendrocopos medius), Black Woodpecker 

(Dryocopus martius), Dalmatian Falcon (Falco biarmicus), Falcon (Falco cherrug) (Falco 

peregrinus), Ficedula parva, Glaucidium passerinum, Hieraaetus pennatus, Lanius collurio, Lullula 

arboreus, Pulp tridactylus), Si in woodpecker (Picus canus), capercaillie (Tetrao urogallus); Species 

under Art. 6, para. 1, item 4 of the Biodiversity Act: Accipiter gentilis, Accipiter nisus, Actitis hypoleucos, 

Charadrius dubius, Falco subbuteo, Falco tinun ), common buzzard (Buteo buteo). 

The protected zone is declared for the purpose of: 3.1. protection and maintenance of the habitats of 

the bird species referred to in item 2 in order to achieve their favorable conservation status; 3.2. 

restoration of habitats of bird species under item 2, for which it is necessary to improve their 

conservation status. 

•  Conservation and maintenance of the types of natural habitats subject to protection, the 

habitats of the species subject to protection, their populations and distribution within the 

area to achieve and maintain their favorable conservation status in the Alpine 

biogeographical region. 
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• Preservation and maintenance of the habitats of the species of birds subject to protection, 

their populations and distribution within the zone in order to achieve and maintain their 

favorable condition; 

•  Improving the habitat of Falco cherrug, Ficedula parva and Emys orbicularis; 

•  Increasing the contribution of the protected area in relation to the area of natural habitats 

with codes 6150, 6230 *, 62D0, 6430 and 7140; 

•  Improving the structure and functions of natural habitats with codes 3260, 6230 *, 62D0, 

6430, 6520, 7140, 9130, 9170 and 9410; 

•  If necessary, improvement of the condition or restoration of types of natural habitats 

subject to protection, habitats of species subject to protection and their populations; 

• Maintaining the habitat connectivity of the priority conservation species * Brown bear 

(Ursus arctos), * European wolf (Canis lupus) and the chamois (Rupicapra rupicapra 

balcanica). " 

Within the boundaries of the protected area it is prohibited: 
•  change of the way of permanent use, plowing, afforestation and transformation into 

permanent plantations of meadows, pastures and measures for the use of agricultural lands 

as such; 

•  use of fertilizers and chemical plant protection products; 

• the use of non-selective pesticides in agriculture and forestry; 

• mowing the meadows from the periphery to the center with fast-moving equipment before 

July 15. 

• conducting races with motor vehicles outside the existing roads; 

• movement of motorcycles, ATVs, UTVs and buggies off existing roads in non-urban areas; 

the prohibition does not apply to the routes for movement of the listed motor vehicles 

determined on the basis of a normative act, as well as in case of disasters, emergencies and 

for carrying out fire-fighting, emergency, control and rescue activities; 

• elimination of landscape features (borders, living single and groups of trees, traditional 

strips occupied by shrubbery among arable land, protective forest belts, stone fences and 

hedges) in the use of agricultural land as such, except in cases of removal of invasive alien 

species of trees and shrubs; 
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• use of fertilizers, soil improvers, biologically active substances, nutrient substrates and 

plant protection products that do not meet the requirements of the Plant Protection Act; 

• use of organic sludge from industrial and other waters and household waste for 

introduction into agricultural lands without permission from the specialized bodies of the 

Ministry of Agriculture, Food and Forestry and when the concentration of heavy metals, 

metalloids and persistent organic pollutants in sludge exceeds background concentrations 

according to Annex № 1 of Ordinance № 3 of 2008 on the norms for permissible content 

of harmful substances in soils (SG, issue 71 of 2008); 

•  use of irrigation water that contains harmful substances and waste above the permissible 

norms; 

• extraction of wood and biomass in the forests in the old age phase, except in cases of 

damage of more than 50% of the area of the respective forest in the old age phase due to 

natural disasters and calamities; in the old-age forests through which existing forest roads 

and other infrastructure sites pass, if proven necessary, felling of single dry, damaged, 

endangered or obstructing the safe movement of people and vehicles or the normal 

functioning of infrastructure sites trees is allowed; 

• grazing of domestic animals in the forest areas, which are designated for forests in the old 

age phase, as well as free grazing (without the presence of a shepherd and a shepherd dog) 

in the rest of the area. 

Forest types of natural habitats subject to protection shall be managed in accordance with the 

provisions of Chapter Four of Ordinance № 8 of 5.08.2011 on felling in forests (SG, issue 64 of 

2011) and for them the application of “ System of regimes and measures for management of 

forest habitat types from Annex № 1 of the Biodiversity Act ”, approved by the Executive 

Director of the Executive Forest Agency. 
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    Measures to achieve the objectives of protection of the protected area are defined or may also be 
defined in: 

• decisions issued under Art. 31 of the Biodiversity Act; 

•  forestry and hunting management plans and programs; 

• the river basin management plan in the West Aegean region for basin water management; 

• the national action plan for energy from renewable sources; 

• action plans for species and management plans for protected areas; 

• other planning, program and strategic documents. 

Within the protected area it is recommended: 

• implementation of measures for maintenance and protection of existing permanent 

pastures, measures, meadows and habitats subject to protection against the spread of 

unwanted vegetation - ruderal and invasive alien species, according to the list of invasive 

alien species affecting the Union (established and updated by regulations for 

implementation by the Commission in accordance with Regulation (EU) № 1143/2014 of 

the European Parliament and of the Council and published on the website of the MoEW); 

• restoration and maintenance of grasslands as such of high natural value 

through: 

• mowing by hand or with slow mowers from the center to the periphery or from one end of 

the area to the other at low speed, as the mowed grass is dried and collected in piles or 

taken out of the plot; 

• grazing, maintaining the density of animal units on the entire grazing area of the holding 

on which the grazing is carried out, from 0.3 to 1.5 LU / ha; 

• promoting sustainable forest management by preserving biotope trees and sufficient dead 

wood in forest ecosystems, avoiding afforestation with non-native tree species and origins 

and taking into account the intensity of logging with the growth potential of stands and 

forest use, as well as limiting the felling / replacement of forest vegetation; 

•  maintenance of at least 10% of the total area of the forest type natural habitat subject to 

protection in the protected area as a forest in the old age phase; 

• improving the natural food base for the bear, incl. planting of fruit trees and fruit bushes, 

chestnuts, oaks in remote areas of urban areas. 
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Forest ecosystems occupy about 70% of the territory. The lowest areas (800–1500 m) are occupied 

by beech forests (Fagus sylvatica), riparian deciduous forests dominated by gray alder (Alnus 

incana) and mixed forests of beech, hornbeam (Carpinus betulus) and (Ostrya carpinifolia). Above 

these ecosystems are xerothermic oak forests, dominated by Quercus petraea, and in the higher parts by 

beech, white fir (Abies alba) and royal fir (Abies borisii-regis). Coniferous ecosystems occupy altitudes 

between 1300 and 2200 m and consist of spruce (Picea abies), white fir (Pinus peuce), white pine (Pinus 

sylvestris) and fir (Abies alba). Alpine ecosystems cover 20% of the area at an altitude of 2200-2500 m and 

are dominated by dwarf pine (Pinus mugo). 

Osogovo Mountain Protected Area, Northern Macedonia 
 

 Osogovo Mountain has been 

declared a protected area by the 

Ministry of Environment and 

Spatial Planning of the Republic 

of Northern Macedonia in 2020. 

The total area of the protected area –  

Osogovo Mountain is 48829.27 ha. 

 
The goals of the Osogovo Mountain Protected Area are: 

•  preservation of the authentic state through protection of nature and other values; 

•  prevention of actions that can directly or indirectly cause disturbance of the natural balance of 

ecosystems; 

•  creation of favorable conditions for protection and promotion of biological and landscape diversity 

and natural heritage; 

•  regulation and maintenance of the interaction between man and nature, in the name of preserving 

the authentic state of the protected area; 

• sustainable use of natural resources in a way that does not endanger the species' targets and their 
natural balance 
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The following zones are created in the protected area of Osogovo Mountain: 

•  Strict protected area; 

•  Active management area; 

•   Sustainable use area. 

 
A total of 42 habitat types have been registered in the Osogovo Mountains, of which 28 are natural 

and semi-natural, and 14 are anthropogenically formed or maintained habitats. 19 of the natural 

habitats are in Annex I of the Habitats Directive and require the declaration of a Natura 2000 site. In 

the Osogovo Mountain there are 1073 species of plants, 437 species of mushrooms, 10 species of 

fish, 10 species of amphibians, 23 species of reptiles, 141 species of birds, 44 mammal species and a 

wide variety of invertebrates. 

ASSESSMENT OF THE IMPACT OF ANTHROPOGENIC ACTIVITIES ON 

ECOSYSTEMS IN MODEL TERRITORIES IN RILA NP, PIRIN NP AND 

OGOGOVSKA MOUNTAIN 

In the last century, the impacts of tourism on the morphological, chemical and biological 
characteristics of the lake and pasture ecosystems in Rila have been studied. The ecological 
condition of the Rila Lakes has been registered through several studies in recent decades, focused on 
seasonal changes in lake biochemistry and biochemical properties of phytoplankton, zooplankton 
and bacterioplankton communities in connection with changes in environment and anthropogenic 
impact, Nikolova et al. Ognyanova-Rumenova et al., 2019, Ilieva et al., 2015, Ognyanova-
Rumenova et al., 2009, Kalchev et al., 2004). There is a tendency to increase the air temperature, 
which leads to various degenerative processes such as eutrophication and increased sedimentation in 
the catchment area, which is further stimulated by intense anthropogenic impact. The first evidence 
for the assessment of ecosystems reveals changes in land use between 1988 and 2010 (Nedkov, 
Nikolova, Gachev, 2014). The study uses an assessment matrix to classify and classify land cover 
classes and their services by Burkhard et al. (2009). The results show that the mountain ecosystems 
in Rila have a high capacity to provide mainly regulatory and cultural services and to a lesser extent 
material services, mainly due to the regimes and restrictions in the protected areas. The study uses a 
spatial approach to quantify and compare the change in the capacity of different land use classes to 
generate ecosystem services. 
The forests in Pirin have been studied since the end of the 19th century, and the pioneer researcher 

is Konstantin Baikushev (1895), who made the first forest map in the country. His work still serves 

to identify and construct historical events and the impact of various factors such as logging and 

natural hazards such as forest fires, avalanches and winds. Old coniferous forests of Pinus 

heldreichii and Pinus peuce have been a major focus of dendrochronological research in recent 

decades due to their ecological value, significant age and importance as endemic species for 
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assessing and building their physiological growth response to climate change and extreme 

conditions. of the environment (Panayotov, 2006, Rangelova, Panayotov, Yurukov, 2007, 

Panayotov et al., 2008, Panayotov, 2013, Panayotov et al., 2016). The impact of ski facilities in the 

area of the Bansko ski resort on the environment is poorly documented and their long-term effects 

have not been well studied. The main source of data on the state of ecosystems in the region is part 

of a draft proposal for the management plan (2013-2023), which has been strongly criticized by 

various non-governmental organizations (NGOs), mainly due to lack of environmental assessment 

(EC). There is a lack of evidence for research and quantitative data on the anthropogenic impact on 

forest ecosystems and their services. The area is attractive to various researchers studying the 

legality of infrastructural extensions and their impact on the economic and social aspects of the 

region. In the early 1990s, the main conflict arose from the ideological commitment to the 

development of the international tourism base for the development of tourism in the region. During 

these years, the effects of the centralized system are still present, placing restrictions and obstacles 

on the development of the tourism sector (Pearlman, 1990). An article published by the Alexandrov 

Institute of Forestry (2005) describes the cumulative effects on forest ecosystems from logging and 

erosion of graded ski trails, making the upper forest edge particularly sensitive to natural hazards 

such as strong winds and heavy snowfall. The existing risk of floods is also mentioned, posing a 

danger not only to the infrastructure facilities, but also to the population. The approach to building 

and developing infrastructure in the town of Bansko has been criticized for its poorly developed and 

implemented strategy for conservation of natural resources and extraction of economic benefits for 

the region (Grunewald & Scheithauer, 2008; Shabanski, 2013).  

Both the conservation of natural resources and the economic benefits are unsustainable in the long 

run. A WWF report (2018) focuses on the risks of new regulations in management plans. The 

proposed changes represent a further increase in territorial coverage, which is considered an 

unnecessary strategy for the development of the resort and is considered illegal with regard to the 

provisions of national and European environmental legislation. 

Fieldwork includes research into the characteristics of the landscape and habitats that are important 

for the analysis of previous studies and the study of the current state. Habitats and important sites for 

analysis have been monitored. In the Pirin National Park the field work includes visits to the Bayuvi 

Dupki-Djindjiritsa Reserve, the Yulen Nature Reserve and the ski routes between 1600 and 2400 m 

above sea level. The main sites were selected in accordance with the assessment of the state of forest 

ecosystems and ski routes with damaged bordering trees due to loss of soil cover and ongoing erosion 
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processes. The reclamation of lawns on the main ski routes was observed and evaluated. The field 

research in the NP Rila includes an assessment of erosion processes, their location and severity. The 

range of footpaths was measured, characterized by the width of the path of widely used main and 

alternative tourist routes, as well as footpaths outside the area, which are not used intensively by 

tourists. 

One of the ways to calculate ecosystem services is the conditional assessment - to conduct a survey 

among the population on how much they are willing to pay for the conservation of a natural resource. 

This approach was applied in 2010 by Angelova in a study on ecosystem services in the Osogovo 

Mountains in northern Macedonia. More than 200 locals have been interviewed who are willing to 

pay 7.3 euros a month per household for the sustainable future development of Osogovo. This 

number refers to the entire population living on the Macedonian part of the mountain and is estimated 

at a total of about 2,650,000 euros, which can be interpreted as the perceived value of the ecosystem 

services provided by Osogovo. 

A similar assessment was prepared in a study of ecosystem services in the Municipality of Etropole 

in the Balkan Mountains in Bulgaria (Nedkov, 2013), which takes into account the different types 

of land use in the territory. If the same methodology with an estimated value per hectare for the 

different landscapes is applied for Osogovo, the corresponding amount significantly exceeds the 

results of the above-mentioned assessment based on the survey method. Rough calculations for the 

Macedonian part of Osogovo, based on data on land use by Milevski and the estimated value of 

Etospol's ecosystem services, amount to about 35m euros. 

It should be emphasized that this number is only a rough approximation and has no scientific 

significance, as the markets for ecosystem services in Bulgaria and Macedonia certainly differ and 

the capacity of forest ecosystems to provide material, regulatory and recreational ecosystem services 

in the Balkan Mountains and in They are certainly quite different. Nevertheless, the calculation 

provides insight into the scale of ecosystem services in the study region. Of course, all ESs that 

Osogovo Mountain provides are mostly free for the local people, but they still have an economic 

value that can be calculated in some way, and in case of improper management much of this 

economic value can be lost. 

Evaluation indicators 

The spatial extent of the areas affected by erosion is an indicator that can be easily quantified by 

remote sensing and GIS data, in contrast to field visits, which require financial resources to carry out 

continuous monitoring assessments. The number of daily visitors is an important indicator, which is 
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reported by the National Park Directorate. The number of daily visitors is an important indicator of 

the level of anthropogenic impact and is being discussed by stakeholders as a possible restrictive 

measure. Changes in the regulations of national parks can be both qualitative and quantitative and 

can indicate the extent and potential for anthropogenic impact in the future, as well as indicate the 

effectiveness of already implemented measures. Trophic levels of lake waters are an important 

indicator for both lake and pasture ecosystems in the catchment area. Trophic levels are registered 

sporadically by both government agencies and environmental organizations through field campaigns 

based on various projects. The effects of changes in trophic levels can lead to changes in the 

abundance and composition of species in lakes, which can affect biodiversity. The condition of 

pastures can be measured by remote sensing data, thus providing an opportunity to measure the 

capacity to generate ecosystem services that directly affect trophic levels and erosion processes in the 

catchment area. 

Spatial extent and spatial degree of erosion may reveal the effects of anthropogenic activity in the 

area. Qualitative and quantitative regulations in the management plan may indicate the extent of 

possible future changes in the resort, which can be spatially quantified and related to the total area of 

the catchment area. The spatial extent of the areas affected by deforestation can be related to the 

capacity of ecosystems to generate their services as a percentage of the total ecosystem area in the 

catchment area. 

Environmental factors are an important orographic factor on the Balkan Peninsula due to their 

altitude and relatively southern location, forming an important link between the Mediterranean and 

continental climates. The high mountain regions are characterized by constantly low temperatures in 

winter and high rainfall in summer. These climatic conditions affect the snow cover, the amount of 

water, the vegetation processes specific to the beginning and the end of the vegetation period, as 

well as the duration of the active cycles. Environmental conditions are best described as dynamic 

throughout the year. These conditions vary considerably, with significantly different conditions 

between the southern and northern regions of Pirin. The northern regions of Pirin receive heavy 

rainfall during the summer months, while the southern regions are warmer and drier. In Rila, the 

contrast is less noticeable, but the temperature and sun exposure are in stark contrast between the 

northern and southern slopes, which shape the species composition and characteristics of the 

individual components of ecosystems. 

Studies of meteorological parameters from previous decades have revealed trends in warming 

average air temperatures since the late 1970s by 0.4o C per decade (Grunewald et al., 2016). The 
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most recognizable trends are  in Environmental factors are an important orographic factor on the Balkan 

Peninsula due to their altitude and relatively southern location, forming an important link between the 

Mediterranean and continental climates. The high mountain regions are characterized by constantly low 

temperatures in winter and high rainfall in summer. These climatic conditions affect the snow cover, the 

amount of water, the vegetation processes specific to the beginning and the end of the vegetation period, as 

well as the duration of the active cycles. Environmental conditions are best described as dynamic throughout 

the year. These conditions vary considerably, with significantly different conditions between the southern and 

northern regions of Pirin. The northern regions of Pirin receive heavy rainfall during the summer months, 

while the southern regions are warmer and drier. In Rila, the contrast is less noticeable, but the temperature 

and sun exposure are in stark contrast between the northern and southern slopes, which shape the species 

composition and characteristics of the individual components of ecosystems. 

Studies of meteorological parameters from previous decades have revealed trends in warming 

average air temperatures since the late 1970s by 0.4o C per decade (Grunewald et al., 2016). The 

most recognizable trends are in June, July and August. According to Lelieveld et al. (2012), the air 

temperature is expected to rise between 3.5 and 7o C in the country by 2099. It is difficult to achieve 

a reliable assessment of changes in precipitation due to spatial variability and the alternation of dry 

and wet years (Nozharov , 2017). Climate change can have a significant effect on meteorological 

patterns, which occur on an annual basis. Global warming can cause changes in the duration and 

intensity of precipitation, snowfall, as well as lead to unusual temperature fluctuations and trends. 

The transition to a warming drought will lead to more frequent thermal stress situations, droughts, 

floods and forest fires (Grunewald, 2013). Therefore, for mountain ecosystems, small changes can 

have a significant effect on the state of ecosystems, as well as on their capacity to provide functions 

and services. Due to the strong variability of climatic conditions caused by the topographic 

characteristics of the two mountain ranges - Rila and Pirin, and the lack of a sufficient number of 

meteorological stations, future forecasts of climate trends give mixed and unreliable results at the 

local level. Ecosystems "develop" various adaptation mechanisms to cope with changing weather 

conditions throughout the year in order to optimize their growth and development. 
Impact on endemic coniferous tree species in PA in Pirin 
 

Due to their significant age, the old forests of Pinus heldreichii and Pinus peuce in Pirin offer an 

opportunity to analyze the impact of environmental factors on the growth and development of 

trees by applying dendrochronological studies. The results of these relationships show that 

although both species occupy similar areas, in particular the Banderishka River Valley, they may 
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have both similar and different responses to environmental factors such as rainfall and air 

temperature throughout year. Pinus peuce is less susceptible to high temperatures and low rainfall 

during the summer months than Pinus heldreichii. This can be explained by the exposure and soil 

type of Pinus heldreichii habitats, which are characterized by higher sun exposure and shallow 

soil cover, especially on steep and rocky terrains, which also have less ability to retain soil 

moisture. In years with high temperatures and normal rainfall during the summer months, both 

species have a similar growth reaction. They have reduced development in the years, 

characterized by very low rainfall during the summer months. In contrast, Pinus heldreichii can 

grow relatively well during colder growing seasons with heavy rainfall. Although both species are 

affected by higher temperatures and lack of rainfall, this similar trend is recognizable only during 

periods of drought during the summer months - July and especially August, when soil moisture 

reserves are depleted. In the case of years with less rainfall in June, Pinus heldreichii has lower 

growth due to lower soil moisture capacity. (Panayotov et al., 2008). 



76  

Impact on ecosystems in protected areas in Rila 

 
Forest ecosystems, pasture communities, alpine and subalpine lakes in Rila are exposed to extreme 

weather conditions typical of mountainous areas, in particular to very low temperatures, winds and 

winter storms. Environmental factors change greatly throughout the year. In winter, storms can 

remove the snow layer, exposing vegetation to low temperatures ranging between -20o C and -40o 

C. In summer, weather conditions require an active growing season, characterized by heavy rainfall, 

and drought periods are not uncommon. . The peak of active vegetation growth is in July. A number 

of authors suggest that continued global warming may increase species richness in alpine and 

subalpine habitats, but only in the short term, and biodiversity in alpine and subalpine communities 

is expected to decline in the long run as cold-adapted species will they lose their dominance over 

species tolerant to higher temperatures (Pauli et al., 2007). Based on the fact that environmental 

conditions change with increasing altitude, species from lower altitudes are expected to migrate and 

settle at higher altitudes. Such a trend is observed with increasing forest range at the upper limit of 

the forest (Klanderud and Birks, 2003). A limiting factor for this process is that the pasture species 

in the alpine vegetation belt and in Rila and Pirin occupy relatively low nutrient-rich soils, which 

can lead to changes in species composition. 
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Natural risks 

Natural hazards are often seen as a negative factor in the health of forest ecosystems. However, 

natural disturbances and disasters contribute to forest heterogeneity, biodiversity and improving the 

adaptability of tree species to changing environmental conditions. The greater diversity in the 

species composition and genetic characteristics of individual species are crucial for the sustainability 

and productivity of forests (Panayotov et al., 2016). According to the results of dendrochronological 

studies on species of the genera Picea and Abies, it has been found that trees located in areas prone 

to extreme conditions and rapid changes in the environment have higher resilience and therefore 

need fewer resources. to cope with and adapt to environmental factors, compared to habitat species 

with more favorable growth conditions (Panayotov et al., 2011). Given the above facts, 

anthropogenic impacts can be considered as an additional disruptive factor that can have both 

positive and negative effects on the state of ecosystems. However, the study of the impacts of 

anthropogenic activity is insufficient to draw more substantial conclusions, given that ever-changing 

ecosystems are adapting to different processes simultaneously. Ecosystem change must be seen as a 

complex result of both natural and anthropogenic factors. In order to study the role of anthropogenic 

activities, it is important to take into account the natural hazards that exist in the protected areas in 

Rila and Pirin, their scale, impact and recurrence. 

Fires 
According to the Executive Forest Agency (EFA), most forest fires in the country were caused 

during periods of prolonged droughts. Forest combustible materials are all plant materials that can 

be ignited, such as branches, leaves, cones, bark, moss and more. The chemical and physical 

properties of the materials are important for combustion, although they do not differ significantly 

between species. An important aspect of forest combustible materials is the ratio of area to volume, 

which determines the heat required to reach their ignition temperature (Panov, 2007).
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Regarding the availability of combustible materials in the forest areas in the Rila and Pirin National 

Parks, they are quite rich in resources, given the constraints on forest management and the physical 

properties of coniferous species. Although the presence of combustible materials is important for the 

spread of fire, the current moisture content is also important. The moisture content of the materials is 

directly related to environmental conditions such as temperature, precipitation and humidity. 

Prolonged drought can reduce the moisture content of plant matter, which will contribute to increased 

combustion and the spread of fire. A higher percentage of moisture in the atmosphere will 

significantly reduce the rate of fire by humidifying combustible materials, therefore, if the materials 

have a lower moisture content than the atmosphere, it will be transferred from the atmosphere to 

forest combustible materials and vice versa. Topography is also an important factor in mountainous 

areas. Slope is a crucial factor that affects the spread of fire through exposure, which means that areas 

exposed to strong solar radiation will be more susceptible to fire. The steepness of the slope can 

predispose the trees to heat up more easily by transferring heat from lower to higher heights. Wind is 

another important factor in the environment, as it provides additional amounts of oxygen, which 

increases the intensity of the transfer of sparks and small burning particles, as well as moisture from 

the burning material to the atmosphere. 

Despite the presence of combustible materials, the relief is a significant factor, characterized by 

drastic changes in exposure and height. From the point of view of environmental conditions, the 

southern slopes of both mountains and the slopes at lower altitudes can be considered at higher risk 

of fire risk due to stronger sun exposure and drier conditions. . Both in the past and today, the risk of 

large-scale fires is estimated to be quite low, given that in the mountains from October to June there 

is snow cover, accompanied by high moisture content in the atmosphere , frequent rainfall and low 

average air temperatures. However, due to climate change, these conditions may change and 

partially affect the national parks and other protected areas in Rila and Pirin, increasing the risk of 

fires. According to the data of the Directorate of Pirin National Park for the period 2004-2013, a 

total of 17 fire hazards occurred, and only two of them developed into a larger event. The total 

coverage of all fires is 17.4 ha, of which 15.6 ha are pastures and 0.75 ha are coniferous plantations.
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According to the Directorate of Rila National Park, between 2004 and 2013 a total of 19 fire 

hazards occurred on the territory of the park, and only two of them became a larger event. The 

total coverage of the fires amounts to 330.6 ha, of which 17.7 ha are the affected coniferous 

forests. The largest fire involved 250 ha of pastures and shrub habitats located in the southwestern 

part of the mountain. 

Windy 
Due to their height and structure, conifers are susceptible to windmills, which are characterized by 

tree uprooting caused by more intense and consistent gusts of wind. This is an event that can occur 

throughout the year and can have an effect on both single and multiple trees, and in extreme cases 

on large parts of forest areas. Windmills are the most typical event in areas ranging from 1600 to 

1900 m above sea level. The most affected tree species are spruce (51%) due to the shallow root 

system of the trees. Homogeneous forests are more susceptible to large-scale windbreaks, while 

young and diverse forests are more resilient (Panayotov, 2016). Trees with larger and developed 

crowns experience higher friction with the wind, which causes small and medium-sized branches 

to break and fall. This process reduces friction between the wind and the crown of the tree and 

reduces the likelihood of more serious damage. Recurring events on an annual basis can create 

constant stress on ecosystems and cause the death of weakened and damaged trees. 

Avalanches 

Avalanches pose a major risk to forest ecosystems, and in recent years their threat to humans has 

also increased significantly due to the intensified practice of skiing in areas prone to avalanches. 

Large-scale avalanches can occur each year during the winter and spring seasons, and the places 

where they usually occur are easily recognizable. Some forest ecosystems that are more threatened 

by avalanches are those of Pinus peuce and Pinus heldreichii in Pirin, especially on the slopes of 

the Todorka and Vihren peaks. In many cases, the vegetation cover may have distinctive features 

based on the recurrence of avalanches.  
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The lack of taller conifers reflects on higher repeatability, while the presence of sparse conifers 

reflects on the recurrence of avalanches. Avalanches form ravines in the upper parts, where the 

steepness of the slopes varies between 40 and 80 degrees, and the altitude is between 2200 and 

2800 m. Moving down the slopes, the snow mass reaches an altitude of about 2200 - 1600 m, 

thus affecting the coniferous belt. Both mountains have an abundance of alpine slopes with sparse 

vegetation at higher altitudes, which are significantly exposed to solar radiation, which creates 

ideal conditions for avalanches and increases the risk of dangerous events. 

Floods 
 

Within the study area, the risk of flooding is greatest for the Glazne River in the area of the 

Bansko ski resort in the Pirin National Park. The catchment area of the Glazne River extends 

through two valleys, which form several lake systems in their upper part, respectively feeding 

two rivers - Banderishka and Damyanitsa, which flow into Glazne at lower altitudes. The water 

level in Glazne is highly dependent on melting snow and precipitation and varies on a monthly 

basis. The river has a high water level in spring and early summer due to melting snow and is 

generally high throughout the year. The ski resort of Bansko falls within the catchment area and 

is close to the town of Bansko. Two floods were registered in 2010 and 2016. Both events 

occurred in late autumn / early winter, with the river overflowing and causing damage, leading to 

significant infrastructure investment in reconstruction. The floods were caused by heavy rainfall 

and a significant rise in the waters of the Glazne River, and possible causes of high water levels 

include the poor condition of the riverbed and the possible role of ski routes and chair lifts, in 

particular their contribution to increasing runoff due to reduced forest cover in the catchment 

area. The lack of vegetation causes water to reach rivers at a much higher rate, as the retention of 

trees is lacking. Ski slopes with little or no vegetation, especially in November and December, 

contribute to additional intensive discharge, which does not necessarily represent dangerous 

volumes of water, but the intensity with which the water was released due to topographic 

characteristics and conditions specific to late autumn months, lead to a short jump in water levels. 
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Biotic factors 

In recent decades, a large number of coniferous forests around the world have been 

negatively affected by the growing population of bark beetles. These insects have a role 

to play in the health of ecosystems, but population growth is leading to their rapid 

spread, which could affect hundreds, thousands of hectares of forest. Bark beetles 

usually attack weak or fallen trees, as they have no resistance against the "invaders". In 

order to attack a healthy tree, there must be a significant increase in the population of 

beetles on the one hand, as well as the emergence of other natural hazards such as wind 

or avalanches that cause the death of enough trees, therefore provide enough material to 

help increasing insect populations. 

Prolonged drought can also create stress for conifers, thus weakening their defenses during the 

active season for beetles. In recent years on the territory of Bulgaria stormy winds and snowfall, 

especially in early 2015, led to a huge spread of bark beetles throughout the country, affecting 

several thousand hectares of forests. The age of the trees also matters, as most of the affected trees 

are old spruce specimens. Although this is not a major concern for Rila and Pirin, it should 

certainly not be overlooked. The reason for the absence of large populations of bark beetles is the 

higher altitude, and respectively lower temperatures, longer winters and higher annual rainfall. 

Another negative factor for future risks is the inability to prevent the spread by removing dead or 

affected trees due to the management regimes of protected areas. 

The risk of selected natural disasters in the Rila and Pirin Mountains is expected to be highest for 

anthropogenic impacts, which play a major role in the risk of floods and fires, while all other 

hazards are more affected by environmental factors and -especially from climate change. 

Both mountains can suffer similar effects, although the main difference may be the southern 

location of Pirin, which may contribute to higher average annual temperatures, providing more 

favorable conditions for forest fires and the creation of biotic niches for the spread of bark beetles. 



82  

Selected priority habitats for conservation 
 

There are several species of coniferous species on the territory of Pirin National Park, among 

which the endemic tree species Pinus heldreichii and Pinus peuce are of the highest ecological 

value. Both tree species lack in-depth research worldwide, which is why their condition has not 

been sufficiently studied compared to other coniferous species, which makes them important for 

research. 

Pinus holdreichii is an endemic species found in the Balkans with a small population in southern 

Italy, present in Croatia, Bosnia and Herzegovina, Montenegro, Serbia, Albania, Macedonia, 

Greece, Italy and Bulgaria. In Bulgaria these forests cover about 1200 ha. Most of the old and 

naturally developed forests are located in the subalpine vegetation belt on the northern slopes of 

Pirin on marble terrain, covering altitudes up to 2200 m. Aging forests are characterized by 

species over 400 years old and some over 700 years old (Panayotov et al., 2010; Rangelova and 

Panayotov, 2013). The oldest registered tree is the Baikusheva fir in Pirin, with an approximate 

age of 1300 years. In areas less affected by human activity, these forests have similar 

characteristics to Pinus peuce, so the composition of the forests is mostly affected by natural 

hazards. Pinus holdreichii can coexist with Pinus sylvestris on slopes facing east, while at lower 

altitudes, near the Banderishka River, the species shares habitats with Picea abies and Pinus 

peuce. The naturally developed forests of Pinus holdreichii are of low density, characterized by 

an unbalanced spatial and vertical structure with tree species of different ages and diameters. 

Pinus peuce is a Balkan endemic found in Serbia, Montenegro, Albania, Macedonia, Greece and 

Bulgaria. The forests of Pinus reuce cover small areas in Bulgaria, but are of great importance, 

especially at an altitude of over 1900 m in Rila, Pirin, Slavyanka and Central Stara Planina. The 

forests dominated by P. peuce cover nearly 19,000 ha in Pirin. 
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It is dominant at altitudes above 1900 m, but can also develop at lower altitudes with Picea abies, 

Pinus sylvestris and less frequently with Pinus heldreichii, in certain places in Pirin. The species 

avoids calcareous terrains and prefers rocks rich in silicates. Forests are characterized by significant 

age, half of which are over 120 years old, with many trees identified over 400 years old and some 

over 600 years old (Panayotov et al., 2010). P. peuce forests are located on steep, inaccessible and 

remote terrains that have not been widely exposed to human activity in the past, which has led to the 

preservation of the natural development of these forests. 

The selected habitats in the Rila National Park include many coexisting pasture and shrub 

ecosystems: alpine and boreal hills (4060), Nardus-rich pastures (6230), silicon alpine and boreal 

pastures (6150), oro-Moesian pastures standing aquatic mesotropes (62D0) with vegetation of 

Littorelletea uniflorae and / or Isoeto-Nanojuncetea (3130). Other habitats in the area include silicon 

rocky slopes with chasmophytic vegetation (8220) and silica screes from mountain to snow levels 

(8110). 

Nardus-rich pastures include a huge variety of subtypes occupying oligotrophic habitats located on 

nutrient-poor soils on various types of silicon rocks, with reduced calcium content in the topsoil due 

to heavy rainfall. Lawns are considered ecosystems in a climactic or stable state. Silicon alpine and 

boreal pastures and grasslands usually occupy the belt of alpine vegetation between 1900 and 2900 

m above sea level, with mountain peaks and higher altitudes dominating most noticeably. They 

consist mainly of endemic boreal and alpine species coexisting with lichens. The Oromysian 

acidophilic pastures and the subalpine and alpine pasture communities characteristic of the Central 

Balkan Peninsula have developed on silicon rocks and soils with low calcium substrate from 1600 to 

2900 m above sea level. The pastures are composed of a number of Balkan endemic and rare 

species. Habitats are characterized by dense, closed and uncultured composition. The habitat of the 

alpine and boreal hills is located above the natural upper limit of the forest and below the alpine 

grasslands. They cover areas with shallow mineral soils, loose rocks and sediments on steep slopes, 

which are often unstable and prone to erosion. 
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Ecosystem services 
 
The analysis of ecosystem services is based on the identification of regulatory services affected by 

anthropogenic impacts. The identified services in the study area of Pirin National Park are climate 

regulation and protection against floods from forests, as well as regulation of erosion and water 

purification. In the study area of the Rila National Park, the identified ecosystem services are 

erosion management and purification of water from natural pastures and lakes. The first step of the 

analysis identifies the capacity of ecosystems to generate services based on the classification matrix 

method. After classification, the capacity of ecosystems is assessed on the basis of their spatial 

extent in the catchment area. Any deviation from the optimal or natural state reflects the level of 

capacity outlined in the assessment matrix, and these changes are spatially quantified. In addition, 

the analysis of service capacity dynamics over the last decades is based on the findings of 

stakeholder analysis and quantifiable results on ecosystem services capacity, in order to illustrate 

how ecosystems change and recover from anthropogenic disturbances. 

 
PA in Pirin National Park 

The selected model territories in Pirin cover areas falling into several functional zones. The zoning 

of the parks determines the regulations in each zone, hence the opportunities for people to receive 

ecosystem services. Based on environmental regulations and the effects of anthropogenic impacts, 

the selected services are only regulatory and cultural. Provisioning services are indirectly affected 

and their condition is difficult to assess spatially. 

Local and global climate regulation 

The effects of land use change on the capacity of ecosystems to provide ecosystem services can be 

quantified as a spatial percentage of the total forest area within a spatial boundary, in this case the 

catchment area. The approach can quantify not only global but also local climate regulation. Local 

climate regulation includes the ability of forests to regulate surface temperature and 

evapotranspiration. The effects on these processes require much higher spatial resolution than 

remote sensing data. Coniferous forests affect the global climate through carbon storage and 

sequestration. With its ability to absorb atmospheric carbon (CO2) and release oxygen, forests are 

considered an important component in climate regulation. 
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To illustrate the relationship between climate and forests, a systematic approach by Lee is used R. 

Kump et al. (2010). The approach considers the Earth as a system composed of various feedback 

mechanisms between subsystems. In the example of a feedback mechanism, forests reduce the 

amount of CO2 in the atmosphere. Concentrations of CO2 raise the temperature, and raising the 

temperature stimulates forest growth. This feedback mechanism is stable and the components will 

achieve balance over time. However, due to different sources of CO2, forests do not have the 

capacity to compensate for the increase in temperature, especially in mountain ecosystems, which 

can cause the growth of species with excellent ability to adapt to dry and warm environmental 

conditions. 

According to estimates made by the FAO (Karsenty et al., 2003), 1 ha of forest complex can capture 

between 6 and 10 metric tons of CO2 per year. For the territory of Pirin National Park it is estimated 

that the lost forest territory is 122.64 ha (total ski trails and chair lift). Accordingly, this coverage is 

equivalent to a capture capacity between 735.84 and 1226.4 metric tonnes of CO2 per year. These 

numbers represent approximate ranges based on forest condition. The spatial degree of climate 

regulation and flood protection are equally affected (Zafirov, 2020). 

Erosion regulation and water purification 

According to the proposed draft management plan of Pirin National Park (2014-2023), the territory 

of the ski routes covers 116.1 ha. The vegetation on the ski trails is a combination of natural and 

artificial lawns. Depending on the microclimatic conditions and anthropogenic factors (trampling, 

use of artificial snow, water erosion, etc.), the density and composition of grass vegetation may vary.
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The proposed management plan assumes that 13.9% of the ski slopes with vegetation between 0% -

30% are at risk of erosion. Erosion measures consist of sowing, excavation trenches and 

infrastructure for the stability of the slope of a site that is already exposed to intensive erosion 

processes. The area of the ski routes is considered susceptible to erosion, due mainly to the 

anthropogenic impact of deforestation and the use of heavy machinery on the ski routes in 

combination with the significant steepness of the slope in the area. The capacity of pastures to 

prevent erosion is assessed as very relevant according to the classification matrix. A spatial approach 

is used to determine the area of ski routes that do not have sufficient capacity to provide erosion 

management services. The RapidEye satellite image is used to calculate the normalized plant index 

(NDVI). The resulting NDVI image is classified using landfill site selection or samples of bare soil, 

pastures and coniferous forests with values based on the results of Q. Hassan et al. (2019). From the 

obtained classification image of the whole territory, the total estimated area of rare vegetation or bare 

soil is estimated at 57.1 ha or 49.1% of the territory of the ski slopes (Zafirov, 2020). 

According to the proposed draft management plan of Pirin National Park (2014-2023), the territory 

of the ski routes covers 116.1 ha. The vegetation on the ski trails is a combination of natural and 

artificial lawns. Depending on the microclimatic conditions and anthropogenic factors (trampling, 

use of artificial snow, water erosion, etc.), the density and composition of grass vegetation may vary. 

The proposed management plan assumes that 13.9% of the ski slopes with vegetation between 0% -

30% are at risk of erosion. Measures against erosion consist of sowing, excavation trenches and 

infrastructure for stability of the slope on site. Climate control options and floods show different 

results. After each disturbance and the transformation of ecosystems from forest to pasture, the 

potential for generating high capacity for climate regulation decreases to medium capacity. The 

capacity to regulate floods is decreasing from medium to low. This explains the lower recovery and 

the impossibility of restoring the previous capacity to provide these services. Currently, grazing 

ecosystems in the park are of little importance for generating climate regulation and flood protection 

services. Based on previous results, it can be concluded that the ecosystems in the study area in Pirin 

National Park have different levels of response to restore their ecosystem services. The effects of 

anthropogenic impacts on the capacity of ecosystem services for water purification and erosion 

management can be restored in the long term with appropriate management and maintenance 

practices. On the other hand, the capacity for flood protection and climate regulation cannot be 

restored to the previous level and the effect is permanent due to changes in land cover and differentiated 

capacity of forests and pastures to generate these services (Zafirov, 2020). 



87  

PA in Rila National Park 

Intensive use of hiking trails and trails for recreational purposes can adversely affect the stability 

and composition of the soil substrate, leading to negative impacts on the regulation of erosion and 

water purification capacity of pastures. Trampling of paths can lead to loss of vegetation, and in 

areas with larger slopes and shallow topsoil, erosion processes can develop. Because plants have the 

ability to absorb various pollutants such as phosphorus and nitrogen from the soil, the loss of 

vegetation can reduce water quality. Various forms of nitrogen (nitrates or ammonia) as well as 

phosphorus can cause eutrophication and acidification of water resources, further increase erosion 

of ravines and cause excessive algae growth in lake ecosystems (Stevens, 2008). 

To quantify the effects of intensive use of tourist trails on the regulation of erosion and water 

treatment, a spatial approach is used to identify the territory of ecosystems in the catchment area of 

lakes and the affected area by trampling and erosion of pedestrian routes and trails. . Based on an 

assessment of fieldwork, several differences were found between the data and the trails mainly used 

by tourists. Some of the main trails differ from the most common routes used by tourists, and some 

of the secondary trails are missing. The main difference is observed in the area of 

The "plateau", where the tourist flow is directed to a shorter route, while the alternative route 

between the old hut and the lake "Kidney" is missing in the data. The corrected data represent 7692 

m of trails. After evaluating the field work and further research through Google Earth images, it was 

noticed that the traces differ significantly in size (Zafirov, 2020). There are no standards in the 

management plan of Rila National Park to determine the specific width of the tourist trails. The 

dimensions of the paths outside the zone of intensive anthropogenic impact are estimated for 
construction by reference measurement depending on the load regime - intensive and normal use.
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Cultural services - National Heritage 

The cultural services of Pirin National Park and Rila National Park originate from historical events 

dating back to the Neolithic. The human presence on the territory of the mountains is described by 

preserved testimonies from Thracian, Roman and Slavic settlements, cultural and linguistic relics 

(Raduchev, 1988). In recent history, associated with the preservation of Bulgarian culture during the 

centuries of Ottoman rule between the 14th and 19th centuries, the mountains are considered the 

patron saint of the nation. The Rila and Pirin mountains provide shelter for bandits (freedom 

fighters) and revolutionaries. The remoteness of the mountains provides an opportunity for secret 

meetings and gatherings in the planning and preparation of the Bulgarian uprising (Dushkov, 1982). 

These circumstances lead to a number of historical battles and events leading to the creation of 

monuments and historical sites of national heritage value. 

 
Reaction 

Bansko Ski Resort is located in the park section (PU) "Vihren" of Pirin National Park. The section is 

characterized by the largest number of visitors per year compared to the rest of the park. The 

monitoring of the tourist flow shows different amounts by years, mostly influenced by the weather 

conditions, but with a tendency to increase the number of visitors in the park. According to the 

proposed draft management plan for the park, about 140,000 ski tourists visit Bansko annually. 

Accommodation in the area has 18,274 beds and the capacity of the lifts is 21,000 people per hour. 

Based on the capacity provided and the demand for ski sports, the current ski infrastructure is 

underused. Compared to other European resorts, which have 5 times more visitors than the same 

accommodation, the ski resort of Bansko would reach a similar ratio of about 670,000 visitors per 

year (WWF, 2018). The tourist flow in Rila National Park has been observed in more depth. The 

average annual number of visitors to the park is 100,000 between 2000 and 2014. Between 2000 and 

2007, the annual percentage of visitors is stable and remains unchanged over time. Since 2007, the 

number of visitors has increased sharply from about 50,000 per year to nearly 250,000 in 2012. According to 

the regional departments of the park, the most visited area, which shows a significant increase, is Dupnitsa, 

where the valley of 7 Rila Lakes. Approximately 45,000 people visit this park area for the period 2000-2014
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Natural heritage 

The development of the biotic and abiotic environment of the mountains dates back to the 

Pleistocene. Both in Rila and Pirin there are glaciations, covering areas between 1300 m above sea 

level and above, which leads to the formation of various types of circuses, glacial lakes, moraines 

and valleys (Tonkov, 2011). Geological processes form typical but diverse aesthetic characteristics 

of the landscape. The landscape heterogeneity of Rila and Pirin is considered an important 

determinant of mountain biodiversity (Tews Ju, 2004). The territory of the mountains contains a 

significant part of the flora found in the country, consisting of nearly 1,400 higher plants, several 

hundred species of mosses, lichens and freshwater algae. The fauna is represented by nearly 50 

species of mammals, hundreds of species of birds, about 3,000 species of invertebrates, hundreds of 

which are considered endemic. 

 
Links between cultural and regulatory services 

Cultural services can be divided into two categories based on their relationship to anthropogenic 

impacts and the state of ecosystems. The first of these are for leisure and recreation purposes, 

including human presence and intervention in ecosystems designed for economic and social 

benefits. The latter include the regulation of human presence and interventions in ecosystems, 

characterized by environmental laws and procedures at local, regional, national and international 

levels, in order to preserve the values of natural and national heritage. These two categories have 

specific effects on other ecosystem services and vary between the model areas in Rila and Pirin. 

The construction of the ski resort in Bansko has led to the destruction of forest habitats and a change 

in land use to pastures on ski slopes and chairlifts. 
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Habitat destruction has led to the loss of biodiversity and aesthetic value of the landscape. In 

addition, the anthropogenic impact of ski infrastructure has led to changes in ecosystem services, but 

has also affected the value of natural and national heritage. The impacts of the anthropogenic impact 

of unregulated tourism have led to a more complex process in ecosystem functions and the provision 

of ecosystem services. Tourism has put pressure on and destroyed pastures and habitats. Trophic 

levels of lakes, quality and quantity of water resources have combined effects of changing 

ecosystem services and nutrient pressures. Habitat loss and erosion processes affect the aesthetic 

value of the landscape and the value of the biodiversity of ecosystems, respectively have a negative 

impact on the natural and national heritage. 

 
 
 
Mapping of regulatory ESUs in model sites - Rila National Park and Pirin National Park 
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„Osogovska mountain“ 
 
Osogovo Mountain is located in the northeastern part of the Republic of Northern Macedonia, and a 

smaller part of it stretches in the Republic of Bulgaria. On the Macedonian side, the massif borders 

the valley of Kriva Reka to the north, Kratovska and Zletovska rivers to the west, Kochansko Pole, 

the valley of the Bregalnitsa and Ribnitsa rivers to the south and the state border leading along the 

Ruen ridge to the east. The massif covers an area of 1102.24 km2 and is the second largest in the 

Republic of Northern Macedonia, just after the mountain massif Jakupica. 

 
Biodiversity 

Osogovo Mountain is characterized by a great variety of ecosystems, resulting from the diversity of 

habitats. There are various aquatic ecosystems (rivers, streams and reservoirs), various forest and 

grass ecosystems (meadows, hilly and mountain pastures, etc.), rocky (mostly silicate rocks) and 

various wet ecosystems. 

The forest ecosystems of the Osogovo Mountain are represented by a relatively large number of 

forest vegetation, from xerothermophilous oak-hornbeam forests on the southern slopes to 

mesophilic mountain beech forests in the high mountain parts or mesophilic mixed hornbeam 

mixed forests on the northern slopes of Kriva Palanka. 

It is characteristic of Osogovo that the forests are used intensively for both wood and non-wood 

forest products. Therefore, most of the forests are to varying degrees of degradation, especially in 

the lower parts of the Osogovo Mountains. On the other hand, the long-term and traditional use of 

forest ecosystems has led to the creation of specific types of landscapes that have a high 

conservation value. 

Several types of grass ecosystems are developing in the Osogovo Mountain, starting from the 

lowest to the highest parts. The lowest grass ecosystems are characterized by high 

xerothermophilia and are dominated by hilly pastures with annual grasses. Grazing ecosystems 

also develop in the forest belt, and are dominated by different species of Poaceae (Agrostis, 

Festuca, Deschampsia flexuosa). Nardus stricta is found in the highest parts of the mountain. 

A total of 42 habitat types have been registered in the Osogovo Mountain, of which 28 are natural 

and semi-natural (pastures) and 14 are anthropogenically formed or maintained habitats. Of the 

natural habitats, 25 are distributed in 19 habitats from the list of habitats that require the declaration of a 

Natura 2000 site in accordance with the rules of the Habitats Directive.
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This means that only three natural habitats are of European conservation importance. In addition, 

it should be emphasized that the D2.2C (acid peat) habitat is endangered in northern Macedonia 

and has not yet found a place as one of the Natura 2000 habitats. 

From the point of view of the presence of significant habitats with grass vegetation, the subalpine 

part of the Osogovo Mountain (1600-2250 m above sea level) and the mosaic of habitats 

(swamps, subalpine pastures, bushes with bruckenthalia and blueberries, silicate rocks) should be 

singled out. Sultan Tepe and Ruen. Rare plant species (Genista fukarekiana, Dianthus microlepis, 

Antyllis aurea, Thymus balcanus, Geum rivale, Cardamine glauca, etc.) also grow on these two 

peaks. Significant and priority habitats are also found above Kochani, ie. the southern slopes of 

Osogovo, and in its lower parts (priority hilly pastures). Kamenichka River and the tributaries 

above the Sasa mine together with the well-preserved beech forests is one of the most important 

areas for the protection of Osogovo Mountain. 

Osogovo Mountain is rich in biodiversity. A number of internationally significant species of flora 

and fauna have been identified that are of conservation importance (according to available data, 

there are about 185 species). Especially important are the species of "European importance", ie. 

species listed in the Birds and Habitats Directives where they occur: four diurnal butterflies, three 

dragonflies, one grasshopper, four saproxyl stingrays, one crayfish, five amphibians, 16 reptiles, 31 

species of birds and 18 species of mammals, or a total of 83 species. Many of them are planned to 

be used for the identification and establishment of Natura 2000 site (s) in the Osogovo Mountains, 

which are a prerequisite for the integration of the Republic of Northern Macedonia into the 

European Union. Within the research groups, about 130 species are considered endemic, of which 

just over 10 species are "endemic to Osogovo", ie. species that live only in the Osogovo Mountains. 

In the region of Osogovo Mountain the interaction of people and nature in time has created an area 

with special characteristics, with significant ecological, biological, cultural and landscape value. 

Preserving the integrity of this interaction is vital for the protection and maintenance of the area and 

its natural and other values. Long-term interactions between man and nature are most pronounced in 

rural areas, determine their characteristics and play a particularly important role in nourishing secondary 

anthropogenic habitats that are important for the conservation of biological diversity.
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On the other hand, human influence in shaping rural landscape features has remained extensive, 

allowing rural areas to act as 'catalysts' for biodiversity between 'natural' areas, which act as key 

areas. 

 
Socio-economic aspects 

 

Osogovo Mountain is a poorly developed region not only by European standards, but in comparison 

with the economically more advanced areas, both in Bulgaria and Macedonia. Still, the region has 

its own development prospects that can change the economic reality in the short term. However, 

some of them may threaten the sustainable use of the territory. One example of the prospect of 

unsustainable development is the expansion of mining on the Macedonian side, with the 

development of new mines, flotation facilities, tailings and even smelters, without taking into 

account the opportunity costs. PEST's analysis revealed that there is political support from 

Macedonia for such projects and that its own interests could disrupt sustainable human-biosphere 

interactions. Further expansion of large-scale production could easily threaten Osogovo's prospects 

of focusing on niche strategies such as organic food production in the lowlands, collecting 

ecologically clean non-timber or meadow products at higher altitudes, or building new facilities. for 

leisure or religious purposes. 

Another sector that could threaten the sustainable prospects of Osogovo is winter ski tourism. 

There is a ski infrastructure available, which so far does not contradict the other ways of using the 

territory. But there are also some municipal plans to expand the ski area from the current small ski 

resort of Ponikva to Kalin Kamen, which means that tourist facilities and infrastructure will 

extend to the heart of Osogovo Mountain. Ski tourism in itself can be an important factor in 

improving the quality of life of the population in the Osogovo region, but the scale of investment 

intentions is frightening. Industrial tourism is definitely contrary to the sustainable use of the 

territory and in a sense its effects on biodiversity may be even more significant than mining. 
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The above-mentioned contradictions clearly reveal the urgent need to assess the market potential of 

sustainable economic sectors in Osogovo. In theory, a sustainable economy should raise the living 

standards of the population while preserving the natural environment, and this is therefore a better 

way of development for rural areas. But sometimes sustainable sectors do not have this potential 

and then the desire to protect nature arises by limiting some economic projects, which leads to 

negative consequences for the development of the region. 

Forests and forest resources are of particular importance in the Osogovo Mountains. They are one 

of the most common natural resources in the Osogovo Mountains and perform a number of 

environmental, social and economic functions. About 50% of the forests in the Osogovo 

Mountains are of seed origin, which shows that these forests are close to the natural ones, ie. 

management and governance measures in the past have not led to a change in their structure and 

shape, and 46% of forests are of shoot origin. About 4% of forests are artificially cultivated and 

cultivated as forest crops, ie. forest plantations. 

The use of other natural resources such as pastures, water, game and other forest products are 

particularly important as industries that provide income to the local population. The characteristics 

of the landscape and cultural and historical values in the area are recognized by the municipalities, 

which in general have planned to advocate for rural development, which includes the development 

of the tourist offer, which shows the importance of this industry in the region. Integrated planning 

management with local natural resources and potential must ensure sustainability and long-term 

economic development of the region. 

 
Cultural ecosystem services 

Nationally related tourism demand based on natural resources is in its infancy. Such relatively 

well-developed tourist packages are offered in the Ohrid region and partly in the Prespa and Doiran 

regions. But there is growing interest in the development of mountain tourism in western and 

eastern northern Macedonia. 
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The cultural and natural values in a given area often interact and are therefore combined in different 

forms of tourism, ie. often tourists who practice tourism for a stay or interest in and for nature and 

the natural environment are interested in the culture in this area and vice versa. Cultural traditions, 

events and happenings can be of interest for the development of local tourism and should be 

developed separately and included in more specific tourism packages and products for different 

types of tourism in the future. 

Osogovo Mountain is a destination suitable for visiting in all seasons. However, the peak of the 

tourist flow is noticed in the winter, during the ski season, in the area 

It's sprouting. These tourist activities are on the rise in the 70s and 90s of the twentieth century and 

are aimed at organized targeted stays of school-age children when the introduction of skiing 

techniques is practiced. This practice has been abandoned in recent years, mainly due to inadequate 

management of the services that serve these activities (existence and maintenance of 

accommodation, ski lifts and other related needs). Over the last decade, interest in the return of this 

sports tourism has been growing, so efforts are being made to restore existing infrastructure and 

services. 

In terms of natural resources and values, with the greatest tourist potential some of the peaks, river 

gorges, various geomorphological and landscape landscapes, volcanic reliefs, some highlands, 

mosaic areas of mountain pastures, areas suitable for bird watching and rare and endemic species, 

medicinal and aromatic plants, berries and mushrooms. 

Recreational, sporting and adventurous activities related to nature stays should focus on sites with 

characteristic biological and landscape values. At the same time, the visits must present the natural 

values and have an educational character, all in order to develop a sense of their protection and to 

promote the responsible and sustainable use of natural resources. 

The potential forms of tourism consider the current and possible forms that are or can be 

implemented in the Osogovo Mountains. This assessment was made jointly with national and local 

stakeholders in the development of tourism in the region of Osogovo Mountain.



96  

The best conditions exist for the development of mountain biking, as well as very good conditions 

for mountaineering, skiing, education and ecotourism. This is determined by the conditions in the 

Osogovo Mountains - accessible but steep and attractive places, picturesque mountain landscapes. 

Interest in this type of tourism is growing significantly in the region, and more and more cyclists 

visit mountain attractions throughout the year. 

The creation of a representative legal system that will allow rapid integration into the European 

Union and the wider international community is part of the Republic of Northern Macedonia's 

pursuit of a stable political and economic community. The Republic of Northern Macedonia has 

signed a number of international agreements, the provisions of which have laid the foundations of 

the national legal system for the protection of natural and cultural heritage. Also, the process of 

transposing the provisions of the EU Habitats and Birds Directives into national legislation provides 

a basis for creating a modern legal framework for the conservation of biodiversity in the country. 

The conservation of habitats and species of international importance is the responsibility of Northern 

Macedonia. In addition, the implementation of the two important EU directives on birds and habitats 

and the creation of the European Natura 2000 network is the responsibility of the country in the 

process of joining the EU and becoming a full member, which is a priority of the Government of the 

Republic of Northern Macedonia. 

 
Natural resource protection policies 

In preparing the proposal, communication with stakeholders, analysis of plans for development and 

use of natural resources, size of the territory, its population, population needs and traditional values, 

it was found that the category of protected area is the best, reflects the specific human interaction 

and the nature of Osogovo. According to the national system of protected areas provided for in the 

Nature Protection Act, this category will provide an opportunity to establish real goals for nature 

protection, as well as their implementation in practice. 

Research and analysis confirm that the characteristic interaction between humans and the nature of 

the Osogovo Mountains over time has provided conditions for the survival of important species and 

has contributed to the conservation of plant and animal diversity,
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whose importance is internationally and nationally recognized. On the other hand, the 

characteristic scattering of settlements in the oak and beech belt of the mountain and people's 

living habits shape the natural and cultural goods on the slopes of Osogovo in a mosaic of 

characteristic landscapes, including one of exceptional importance - rural landscape of Osogovo. 

The importance of this territory, together with the traditional practices of managing natural 

resources as guardians and bearers of the values of the Osogovo area, further lead to the choice of 

the category of protected area as the most suitable for Osogovo. 

An additional fact in this regard is that local stakeholders are becoming increasingly aware of the 

values and resources held by the region and the state of the environment, which has visibly 

deteriorated in recent decades. As a result, they have recently become increasingly involved in 

economic development, which is aimed at the rational use of resources, promotion of values 

(natural, cultural, etc.) and putting them in the function of economic development through various 

activities and endeavors. One of the main strategic commitments of the municipalities in the 

region is the development and implementation of projects related to improving the state of the 

environment and capacity building in this direction. The creation of a protected area is the basis 

for easier implementation of existing action plans outlined in local documents. 

Particularly successful was the implementation of modern tools for communication and stakeholder 

involvement Companion Modeling, through which municipal representatives choose a scenario with 

proposals for protected areas, among which the priority is selected Osogovo Mountain. The same 

tool has been used to educate young people on sustainable use and conservation of the region's 

natural resources. After the analysis of the stakeholders in the Osogovo region, they are involved in 

the creation of a vision through the participation of several seminars, as a result of which the 

document "Vision of the local population for Osogovo as a future protected area" was developed. 
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MANAGEMENT PLANS 
 

 

The development of PA and 33 Management Plans in Bulgaria stems from the need to adopt and 

implement a modern approach to the effective management of protected areas and territories, in 

accordance with national and European legislation.The grounds for developing PA Management 

Plans derive from: 

• Protected Areas Act (PAA) - prom. SG no. 133 of 11.11.1998, last ed. ed. DV. no. 21 of 

12 March 2021 

• Ordinance for development of plans for management of protected areas (NRPUZT) - 

prom. SG no. 13 of 15.02.2000; last ed. DV. no. 55 of 7 July 2017 

According to the NRPUZT, the subject of a management plan are the activities in the respective 

protected area within the limits determined by the order for its declaration. 

Management plans are updated every 10 years. Until the update of the management plan, the 

regimes and norms for the use of land, forests and water areas, construction and other activities 

are preserved. 

The development of management plans for protected areas is assigned by the MoEW or its regional 

bodies under the terms and conditions of the Public Procurement Act. 

Draft plans for the management of national and nature parks and maintained reserves are subject to 

mandatory public discussion. Plans for management of reserves, natural landmarks and protected 

areas are organized public discussions only under certain conditions, written in the Ordinance. 

The grounds for developing Management Plans for 33 stem from: 

• Biological Diversity Act (BDA) - prom. DV. no. 77 of 9 August 2002, last ed. 

DV. no. 98 of 27 November 2018 

Ordinance on the terms and conditions for development and approval of management plans for 

protected areas (NURRUPUZZ) - prom. DV. no. 7 of 27 January 2009, last ed. DV. no. 55 of 7 

July 2017 

According to NURRUPUZZ Subject of the management plan for a protected area are: 

1. types of natural habitats, habitats and populations of species of animals (excluding birds) and 

plants included in Annexes № 1 and 2 to the BDA that are subject to protection, and / or
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1.  habitats of bird species listed in Annex № 2 to the BDA, as well as areas in which significant 

quantities of birds of species other than those listed in Annex № 2 to the BDA that are subject to 

breeding, moulting, wintering or migration 

2.  nature protection status of the habitats and / or the species - subject of protection; 

3. measures for prevention of the deterioration of the conditions in the types of natural habitats and 

in the habitats of the species, as well as for prevention of the endangerment and disturbance of 

the species - subject of protection. 

After the development and adoption of the Protected Area Management Plans, they are updated 

every 10 years. The management plans for protected areas, which are mostly wetlands, are updated 

every 5 years. In order to develop a management plan for a protected area, it is necessary to assign 

it to the Minister of Environment and Water. The structure of the plans for management of 

protected areas is described in the NURRUPUZZ. 

A Management Plan has not been developed for either of the two model Natura sites. The 

development of such a Plan would ensure the effective management of the territory and the 

protection of the key elements of the zones. The development of such plans should be based on a 

detailed analysis of existing information (literature data, available spatial data, databases with 

information from various projects, etc.), as well as detailed field studies. Information is needed on 

abiotic factors and biological components as well as on changes and trends in the biota of 33 

during the period from the announcement to the time of preparation of the plan. It is necessary to 

identify the current distribution and conservation status of natural habitat types and species subject 

to conservation, as well as the desired conservation status, which aims to be achieved by setting 

conservation measures. When defining conservation objectives, it is important that they are clear, 

traceable and achievable over a period of time. When advocating conservation and restoration 

measures, they must be specific (in relation to a certain type of natural habitat / species) with a 

clearly defined purpose, and with a measurable and traceable effect. 

The plans must assess the deterioration of the condition of 33 and the damage caused as a result of 

various projects implemented in them (if any). 
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Another important aspect in developing a Management Plan is determining the organization, form 

of management and the necessary resources. Stakeholders at local and higher level should be 

identified as fully as possible at the earliest possible stage. They could be involved as much as 

possible at different stages of the preparation of the Plan. 

The proposed management plan for Pirin National Park introduced new regulatory provisions that 

contradict the PTA and the BDA. The proposed management plan lacks an EIA, thus failing to 

address the environmental impacts of the new regulations. The new zoning provisions allow for 

logging and construction practices in nearly half of the national park's territory, thus allowing 

future investment projects to pose a significant risk to the generation of all ecosystem services. The 

proposed management plan for Rila National Park has been strongly criticized for gaps in its 

wording and inability to cope with environmental and anthropogenic pressures through regulatory 

measures. The proposed management plan does not address unregulated tourism in the Seven Rila 

Lakes by developing monitoring practices to quantify anthropogenic impacts, thus developing 

regulations to limit and manage impacts on ecosystems (Zafirov, 2020). 

Future risks to ecosystems remain unclear for both national parks to date due to a lack of strategic 

monitoring and research practices. There is a significant risk to the harmonization and 

implementation of European environmental policies. The growing interest in recreation and 

tourism in national parks in recent decades poses a new risk to the state of ecosystems and the lack 

of regulatory practices makes it impossible to assess the results of anthropogenic impacts in the 

future. 
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IMPORTANCE OF MOUNTAIN ECOSYSTEM SERVICES 
ECOSYSTEMS FOR THE TERRITORIAL DEVELOPMENT OF THE CROSS-
BORDER REGION OF BULGARIA - RN MACEDONIA 

 

 

Forests are an important component of ecosystems and have a wide range of functions: regulation 

of water runoff, protection from soil and wind erosion, reduction of carbon dioxide emissions, 

conservation of biodiversity and more. The increased interest in forestry and forest products is 

aimed not only at meeting the needs of wood, but also at providing ecosystem services from forest 

areas (Tonchev, 2013). The socially accepted model for the benefits of forest ecosystems is mainly 

reduced to the extraction of wood and raw materials, or the most general use of material 

ecosystem services (ES), and the other types - regulatory and supportive, and cultural (Kamenov) 

are still insufficiently studied and evaluated. et al., 2017). 

Recognizing forest ecosystems as a natural asset with significant economic potential and 

immeasurable social value would go a long way towards preserving biodiversity. 

Natura 2000 sites have the potential to offer the full range of ecosystem services, while the 

ecosystem services provided by the reserves are mainly regulatory and supportive, and to some 

extent cultural. 

The forestry sector is of great importance for the development of the local economy in the cross-

border area, and in particular the wood production functions of forests. Forest areas are of great 

importance for the economic base of the region, mainly as a raw material source of timber, for the 

development of game management, for the collection of wild fruits, mushrooms, herbs and more. 

non-timber forest products. Forest ecosystems are important for the economy of the settlements in 

the region not only as a source of construction and technological raw materials, but also with their 

protective and recreational functions. That is why it is especially important to plan and implement 

targeted actions for the protection, development and protection of forest areas in the region. 

Physico-geographical conditions in the cross-border area (predominant mountainous terrain), 

resource structure and regulated forestry are important factors for the development of forestry, 

which is characterized by a preserved relative share in economic development, mainly due to preserved 

state structures. 
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Despite the favorable opportunities for the development of wood processing at local and regional 

level, some of it is exported outside the region, which reduces the opportunities for more wood 

processing enterprises and alternative employment of the local population in wood processing, 

transport and trade in timber and timber products. 

The economic importance of forests is not limited to logging and wood processing. Forest areas are a 

source of various side uses, satisfying mainly the needs of the local population. The semi-

mountainous and mountainous relief are a prerequisite for the highly developed pasture animal 

husbandry in the past and a condition for high mountain animal husbandry in the present. 

Ecologically clean meadow grasses and medicinal plants are a prerequisite for the growing 

development of beekeeping. The presence of berries (hawthorn, rose hips, blueberries, raspberries, 

blackberries, wild strawberries, dogwood, etc.), herbs (St. John's wort, thyme, calendula, oregano, 

chamomile, nettle, primrose, etc.) and wild mushrooms (mushrooms, roe deer) , crow's feet, etc.) is 

an opportunity to provide additional income for part of the population in the region. In addition to 

additional income for a large part of the local population, the realization of the side uses of forests 

brings additional income to the territorial divisions (farms) and has a positive impact on the economic 

effect of their work. 

Apart from the economic importance of forests, one of their main functions is their environment-

forming role, and with a special status are the forests with protective-water protection, soil-forming 

and anti-erosion role. Their water protection role consists mainly in the storage, purification and 

release of water to surface water bodies and groundwater aquifers. Their purifying role, together 

with that of forest soils, is to decompose and absorb most of the rain-borne pollutants in the air. On 

the other hand, forest soils serve as a buffer for large amounts of water, thus reducing the risk of 

flooding. 

The forest areas in the region contribute to the preservation of the landscape and to the increase of 

soil fertility. Forests prevent soil erosion and desertification, especially in mountainous or semi-arid 

areas, especially by reducing runoff and lowering wind speeds. They also enrich and increase the 

depth of soils by improving the processes of decomposition and increase of soil organic matter, 

which contributes to increasing their fertility and productivity and carbon sequestration. 
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The role of forest exsystems as an important link in the global carbon cycle is their ability to extract 

CO2 from the atmosphere and retain it in their biomass and soil, thus acting as an absorber. Their 

growth neutralizes the growing concentration of greenhouse gases in the atmosphere. On the other 

hand, degradation of forest areas and / or changes in land use (conversion to other lands) can cause 

significant greenhouse gas emissions due to the possibility of fires, biomass decay and / or 

mineralization of soil organic matter. 

Forests have a significant role to play in air circulation and water circulation on land, which can have 

a significant impact on mitigating the effects of regional climate change, desertification processes 

and problems with the supply of fresh drinking water. 

The recreational role of forest areas is also essential for the development of the cross-border region. 

Of great importance for the development of the settlements in the region are the declared in the 

vicinity resort forests, green areas and systems and out-of-town parks, serving for short-term 

recreation and recreation of locals and their guests. This is a prerequisite for increasing the tourist 

flow in the region, which is related to the construction and provision of guest houses, which in turn 

contributes to increasing the income of the local population and increase the economic impact of 

forest areas. 

The forest management plans envisage in the future to rely mainly on natural regeneration of forest 

areas, which will contribute to increasing the quality and productivity of forest plantations, as well 

as to improving other useful functions of forest ecosystems in the region. With proper, timely and 

competent implementation of silvicultural activities will be more complete and rational use of 

existing growth conditions for timber production. 
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The composition of the forest and the biological sustainability of the plantations will be 

significantly improved, which will help to improve the ecological situation in the region. 

The role and importance of forest areas is undoubtedly great both for the economic development of 

the region and for increasing the well-being of the local population. The available natural base in 

the cross-border area is favorable for the development of logging, which gives reason to predict that 

in the future the economic appearance of the area will be related to this industry. The future of the 

region is directly related to the ways of forest management and administration. Sustainable forest 

management is the best concept for forest management in the region. This means managing and 

using forests in ways that ensure their biodiversity, productivity, regenerative capacity and vitality. 

The cross-border region has a high potential for sustainable tourism development. The mountains, 

the natural nature, the clean environment and the favorable climate are the main resources for the 

successful development of this sector in the region. The magnificent combination of all these tourist 

resources are a prerequisite for the development of complex tourism, focusing on mountain and 

sports (hunting and fishing) tourism, ecotourism (NATURA 2000 areas), route cognitive, cultural, 

adventure and religious, equestrian tourism and extreme tourism, business and family tourism. 

Rural tourism also has potential for development. 

Extremely rich and well-preserved biodiversity in the region should be a real stimulus for 

development, giving priority to local and regional interest in sustainable development, ensuring the 

necessary quality of life and the necessary conditions for full social, creative and professional 

realization of people in region. 

The social benefits of forests (the third main pillar of sustainable forest management) are expressed 

in ecosystem services to improve human health and well-being. They are a very important tool for 

improving the quality of life of the population, especially in the current deteriorating demographic 

situation, for the development and diversification of the tourism sector in the country, to provide 

additional income and improve the image of the forestry department. However, the social benefits of 

forests are still poorly studied and limited in our forest policy. Without their integration, it cannot be 

successful, as it will not reflect the needs and interests of the most numerous end-users of forest ecosystem 

services, namely ordinary citizens. 
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Intuitively and based on their experience, people recognize various intangible benefits of 

interacting with the forest. For this reason, traditionally the forest environment is a desirable 

environment for various activities in order to improve human health and well-being. The urban 

way of life reduces the interaction between people and nature and exacerbates people's need for 

forest cultural ecosystem services. Understanding the benefits of interacting with the forest is 

important for maintaining and improving human well-being and must be clearly identified and 

systematized as a basis for their involvement in forest policies and management at all levels. An 

emerging body of evidence demonstrates the benefits experienced by humans after spending time 

in a forest environment, and this relationship has become increasingly recognized recently in the 

scientific literature. 

In most cases, one interacts with the forest unknowingly and without a clear idea of the various 

potential benefits that can be derived from this interaction, which supports the need to develop a 

targeted and scientifically sound concept of ES from forests related to human well-being, to be 

implemented in forest policy and management, in order to facilitate the population's access to 

these ESs so that they reach the widest possible range of users. 

Societal requirements call for the introduction of a concept and legislation on the relationship 

between human well-being and forests, as well as new opportunities for the provision and use of 

these services. Comparable data around the world could serve as a solid basis for decision-making 

on the development of EU policies on forest welfare, planning and management, and detecting 

changes in use and users over time and space. The main challenge is the need to mobilize scientific, 

administrative and financial resources to develop forest welfare policies and integrate them into 

forest practices in order to improve human health and well-being and increase and diversify 

resources and activities in the forest sector. 
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CONCLUSION 
 

 

The last few years in Europe have seen the loss of biodiversity, the deterioration and fragmentation 

of natural habitats, the overexploitation of natural resources, soil and air pollution, and more. The 

potential effects on ecosystems and ecosystem services are extremely serious, leading to a number 

of negative trends related to population growth and unsustainable production and consumption. 

Mountain ecosystems are highly sensitive and vulnerable to environmental changes and various 

impacts. They provide ecosystem services that maintain rich biodiversity and are essential for 

climate and water cycle regulation and support local livelihoods and culture, especially in rural 

areas. However, they are increasingly threatened by abandonment of agricultural land, 

intensification of agriculture, infrastructure development, unsustainable exploitation and climate 

change. As a key component of mountain ecosystems, biodiversity, including the number and 

composition of genotypes, populations, species, functional communities and landscape units, plays 

an important role and has a strong impact on the provision of ecosystem services. 

Our economic and social well-being is highly dependent on the constant influx of vital "ecosystem 

services", but the benefits they have for society are often overlooked. Managing landscapes in a way 

that they can meet the many demands of society is becoming a major challenge for politicians. The 

assessment of the state of ecosystems and their social significance, as well as the development of 

sustainable mechanisms and policies for the management of ecosystem services are of utmost 

importance for achieving sustainable land use and responsible management of natural resources. 

Neglecting the environmental consequences of improper management decisions are among the main 

reasons for the state of the ecosystems and the services they provide, with consequences for both the 

environment and the economy and the population. The assessment is recognized as a key component 

of the sustainable management of mountain forests and the ecosystem services they provide, and 

allows a proper understanding of the impact of mountain forest ecosystems on human well-being. 

The focus on ecosystem services will help local and conservation authorities build political support for the 

conservation of these landscapes and make informed planning and management decisions. 

From the point of view of conservationists, ecosystem services can be a powerful tool for 

conserving biodiversity and natural status and engaging many actors and sectors in this cause. In 

addition, many stakeholders, including practitioners and end-users of ecosystem services, measure 

primarily material benefits or human experience, thus neglecting the indirect contribution of 

habitats and species to human well-being. 
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Applying the ecosystem services approach allows to improve decision-making on an issue by 

applying different units of measurement (biophysical, monetary or non-monetary) on a case-by-case 

basis and recognizing that environmental assessment is important as well as the demand for services . 

Implementing the ES approach is essential to help stakeholders and policy makers make the right 

decisions about using and managing the ecosystem services provided by mountain forest ecosystems 

and is a valuable tool for integrated management of mountain regions. 

Improving the ecological characteristics and quality of ecosystems, ensuring a healthy environment 

for the citizens of Europe, are among the main priorities enshrined in the legislation and policies of 

the member states. Achieving these priority goals requires: stepping up efforts to implement 

biodiversity policies; full implementation of the existing legislation in the field of nature protection 

and the network of natural resources; restoration, improvement and long-term protection of 

ecosystems and their services to ensure that biodiversity and all the ecosystem services it provides are 

better integrated into all other EU policy areas, and will be the basis for to build our economic 

development and social well-being. 
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