Silva Balcanica 22(2): 43-68 (2021)
doi: 10.3897/silvabalcanica.22.e69861

RESEARCH ARTICLE

Challenges of assessment and mapping of ecosystem
services in Bulgarian (Rhodope) and Russian (Altai)
mountain protected areas in the context
of post-socialist transformations
and new conservation paradigms
Dmitry V. Chernykh1,2, Maria Glushkova3, Dmitry K. Pershin1,
Miglena Zhiyanski3, Alina E. Zinovieva1, Dmitry V. Zolotov1,
Lilia F. Lubenets1, Roman Yu. Biryukov1
Institute for Water and Environmental Problems, Siberian Branch of the Russian Academy of Sciences
Altai State University
3
Forest Research Institute, Bulgarian Academy of Sciences
1
2

Corresponding author: Maria Glushkova (m_gluschkova@abv.bg)
Academic editor: Ivaylo Velichkov | Received 08 June 2020 | Accepted 15 September 2021 | Published 20 October 2021
Citation: Chernykh, D. V., M. Glushkova, D. K. Pershin, M. Zhiyanski, A. E. Zinovieva, D. V. Zolotov, L. F. Lubenets,

R. Y. Biryukov (2021) Challenges of assessment and mapping of ecosystem services in Bulgarian (Rhodope) and
Russian (Altai) mountain protected areas in the context of post-socialist transformations and new conservation
paradigms, Silva Balcanica 22(2): 43-68. https://doi.org/10.3897/silvabalcanica.22.e69861

Abstract
The overarching goal of this survey was to identify the challenges of ecosystem services assessment and
mapping in Russian and Bulgarian mountain protected areas in the context of post-socialist transformations, new conservation paradigms and climate change. The Altai Mountains in Russia and the Rhodope
Mountains in Bulgaria were selected as key mountain territories for comparison due to their similar
characteristics: agriculture, forest exploitation, tourism activities, etc. Both in Bulgaria and in Russia,
perceptions of the protected areas functioning have been changing, facilitated by global shifts. Thus, the
concept of ecosystem services has now been actively introduced in nature and biodiversity conservation
policies. Based on WDPA data the emergence of different types of protected areas in Russia and Bulgaria
was determined. Key problems of assessment and mapping of ecosystem services in Russian and Bulgarian mountain protected areas were recognised, mainly related to the shortage and quality of baseline
data. At the same time, there were also some specifics for the two countries due to their size and national
legislation. Like many other mountainous regions in the world, the Rhodopes in Bulgaria and the Altai
Copyright Maria Glushkova. This is an open access article distributed under the terms of the Creative Commons
Attribution License (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.
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Mountains in Russia are flagships in the improvement of nature conservation strategies. These regions
often participate in a variety of international conservation programmes and are constantly expanding the
range of protected areas. It is generally accepted that the Altai Mountains and the Rhodopes are not only
centres of biodiversity richness in their countries, but also hotspots of a variety of ecosystem services.
Keywords
ecosystem services, mountain protected areas, Bulgaria, Russia, Rhodopes, Altai

Introduction
Mountains have been recognised as flagship lands of nature conservation around the
world (Catalan et al., 2017), because of their biodiversity richness, water resources (water towers), soils, cultural and spiritual values, which are best maintained in protected
areas (PAs) (Körner, Ohsawa, 2006; Hamilton, 2006; Viviroli, Weingartner, 2008; GrêtRegamey et al., 2012). The diverse vegetation is important for soil erosion prevention
on steep slopes, thereby contributing to the protection of landscapes and populations
against natural hazards and the impact of extreme events (Körner et al., 2017). Accordingly, mountain areas are recognised as ecosystems supplying a vast variety of provisioning, regulating and cultural ecosystem services (ES), globally and at the European
level (Maes et al., 2011; Grêt-Regamey et al., 2012) and represent areas of prime conservation value (Messerl, Ives 1997; Hamilton 2002; Körner, Ohsawa 2006).
Russia and Bulgaria have significant experience in the establishment and management of mountain protected areas. The first Russian reserve “Barguzin Zapovednik”
was established in 1916 in the mountain near Lake Baikal. The first reserve in Bulgaria
“Silkosia” (declared in 1931) and the first nature park “Vitosha” (established in 1934)
are both situated on mountain territories. There are many changes in Russian and
Bulgarian management of protected areas over the past few decades. The collapse of
socialism, as well as a new conservation strategy, triggered these changes.
Russia and Eastern Europe have undergone drastic changes after socialism. The
shift from a socialistic-planning system to a market-oriented economy has resulted
in fundamental changes to the political and social institutions, as well as in economic
conditions (Bicik et al., 2001). These changes affected land management and land-use
decisions. Land reforms were carried out, including privatisation and individualisation of land use. Economic and political conditions changed again considerably for
some Eastern European countries with their accession to the European Union.
The general trends in land use/land cover change have been described by various
studies focusing on the conditions in agriculture, forestry and urban development.
Several studies have mapped the rates and spatial patterns of post-socialist cropland
abandonment in Eastern Europe (Kozak et al., 2007; Kuemmerle et al., 2008; Alcantara et al., 2013; Prishchepov et al., 2013; Nguyen et al., 2018). An increase in forest
extent, but especially the change in forest structure, has been documented for the
post-1989 era in some countries (Kozak, 2003; Václavík, Rogan, 2009; Taff et al., 2009;
Baumann et al., 2012). There are a number of studies comparing rates of land-use
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change among Eastern Europe countries, thus contributing to understanding how differences in institutional environments across similar ecological zones can affect land
use (Alix-Garcia et al., 2016).
On the other hand, the Millennium Ecosystem Assessment (2005) mainstreamed
the new paradigm for protected areas – conservation for human well-being. The new
paradigm implies a broader and more adaptive social-ecological approach for protected areas and their surrounding landscapes that includes both the intrinsic value
(i.e., biodiversity conservation) and the instrumental value of nature (Kareiva, Marvier, 2012; Palomo et al., 2014). This paradigm is a consequence of the emergence of
the ecosystem services approach – one of the most crucial changes in conservation
science in the last years (Armsworth et al., 2007).
In 2008, the International Union for Conservation of Nature’s (IUCN) definition of
protected areas included the term “ecosystem services”. A Protected Area is “a clearly
defined geographical space, recognised, dedicated and managed through legal or other
effective means in order to achieve the long-term conservation of nature with associated ecosystem services and cultural values” (Dudley, 2008). This event could be defined as the largest revision of the conservation conceptual framework in the century.
At the same time, integrating ecosystem services in protected areas management
is challenging because traditionally such areas have not been designed for the supply
of provisioning, regulating and cultural services (Laurence et al., 2012; Martín-Lopez,
García-Llorente, Palomo, Montes, 2012; Zorrilla-Miras et al., 2014).
Initially, the declaration of protected areas was rooted in the concept of stable
nature in which the only perturbing element was human activity. Nowadays, direct
human pressure around the reserve areas is still a major problem to deal with for conservation in many places. In contrast with other exploited ecosystems, high mountain
areas maintain a high degree of wilderness, to some extent related to the imposed
winter cessation of activities and the noticeable proportion of land scarcely exploitable (rocky and scree areas, alpine heath-land, fell-fields, etc.) (Catalan et al., 2017).
Today, climate change is indeed occurring. Mountains are particularly exposed to
some of the atmospheric global change effects (Steffen et al., 2015) due to significant
environmental gradients. Besides, mountain ecosystems tend to exhibit steep environmental gradients over relatively short distances (Beniston, 2003; Lloret, 2017).
The tight integration of protected areas into social-ecological systems may harm
mountain regions. Growing evidence is emerging on the profound shifts caused by
human activities at several levels of the high mountain wilderness, such as depletion
or vanishing of large mammal’s populations, alien fish introduction, uneven grazing
by domestic herbivores, overuse of running waters or forest exploitation (Catalan et
al., 2017). Therefore, conservation faces global change hazards exposed to regional
socio-economic changes, which ultimately will also be conditioned by climate change.
Thus, our overarching goal was to characterise the challenges of ecosystem services assessment and mapping in Russian and Bulgarian mountain protected areas
in the context of post-socialist transformations, new conservation paradigms and
climate change.
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The Altai Mountains in Russia and the Rhodope Mountains in Bulgaria were selected as key mountain territories for comparison due to their similar specific characteristics: agriculture, forest exploitation, tourism.
Our specific research tasks were to analyse the directions of transformation of the
protected area systems in Russia and Bulgaria at the post-socialist time; the prospects
for the functioning of mountain protected areas under the new conservation paradigm; the main challenges encountered in the assessment and mapping of ecosystem
services in mountain protected areas.

Bulgarian and Russian mountain protected areas: conservation versus extraction
The first protected areas in Russia and Bulgaria, as well as the basic principles of the
conservation system, were formed before the socialistic transformations of states and
societies. However, the major development of protected areas was occurring during
the socialistic regimes (Figure 1). On the one hand, the socialist system occasionally
made it possible to achieve significant progress in nature conservation through political decisions that did not focus on economic aspects. On the other hand, the dual
role of the government as an economic agent and a conservationist frequently led to a
conflict of interests and attacks on the conservation system (McLaughlin, 1990).
The regulation of the protection of natural resources in Bulgaria began in the early
twentieth century with the adoption of the laws on forests and hunting. However, the
purposeful territorial protection of flora and fauna started after 1928 with the establishment of the Union for the Protection of Native Nature. The first officially declared
protected area in Bulgaria is the Strandzha reserve “Silkosia”, established in 1931 to
protect evergreen shrub formations in the catchment area of the Veleka River. Several
years after, the reserves “Parangalitsa” (1933) and “Bayovi Dupki” (1935) were declared. The first National Park ”Vitosha” was established in 1934, based on the Forest
Act, which allowed the existence of strictly protected forests. Thus, nature in Bulgaria
began to be seen as a particular object of legal protection.
After the end of the Second World War, several new reserves were declared, some
of them with a large area – “Srebarna” and “Milka (1948), “Tsarichina” and “Tisata”
(1949), “Kamchiyski Longoz”, “Dupkata”, “Gorna Topchia” and “Alibotush” (1951),
“Djendema” (1953), “Uzunbudjak” (1956), etc. In 1956, the Commission for Nature
Protection was established at the Bulgarian Academy of Sciences – the first scientific
nature protection institution in Bulgaria.
In the early 1970s, the interest in wildlife, protected areas and endangered species
increased throughout the world and in Bulgaria. In 1976, with the establishment of
the Committee for Environmental Protection and the growth of the Commission for
Nature Protection into a Scientific Coordination Centre for Environmental Protection at the Bulgarian Academy of Sciences, began a new stage of nature protection
activity in Bulgaria. During this period, the country actively participated in most international conservation initiatives and joined important international conventions
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and programs for the protection of natural areas: the Convention on the Protection of
the World Cultural and Natural Heritage (1975) and the Ramsar Convention on Wetlands of International Importance (1976). The intergovernmental program “Man and
the Biosphere” at UNESCO started, the UN list of national parks and other protected
areas has been expanded, in which Bulgarian protected sites have been recorded from
the very beginning. As a result, two wetlands (“Arkutino” and “Srebarna”) have been
declared as sites of international importance and 17 sites – as biosphere reserves.
To the moment of socialism collapse, protected areas in Bulgaria reached 2% of
the total area of the country. Therefore, Bulgaria already has a network of protected
areas, which ranks the country after Finland and Norway and becomes the country
with the largest area of reserves under a strict regime in Europe. Many protected areas
had no effective management plans, while different government bodies, most often
local forestry authorities and municipalities, were responsible for their management
(Mihova, 1998).
Additional and more significant development in terms of environmental conservation began to take place in the 1990s with the establishment of new parks and the
passage of post-socialist environmental legislation, such as the Environmental Protection Act (1991), Clean Air Act (1996), Law on Forests (1997), Law on Protected Areas
(1998), Waters Act (1999) and the Public Access to Information Act (1999). In this
period, the emphasis of government conservation efforts in Bulgaria began to shift
away from relatively small and sometimes isolated nature reserves towards national
parks covering larger geographic areas (Staddon, Cellarius, 2002).
The large protected areas in Bulgaria were established in the period 1991-1995,
when the Committee for Environmental Protection was transformed into the Ministry of Environment and Waters. The interest of Western Europe and the USA in
Bulgarian nature was growing significantly and in 1993, with the help of the American Agency for International Development, a strategic scheme in the field of nature
protection was prepared, which coincided with the preparation of the Plan for priority activities for wetland protection. Thus, 491 219 ha or about 4.4% of the Bulgarian
territory was accorded to some form of protected status by 1997, about a threefold
increase over a decade (MOEW, 2000b).
The first post-socialist decade was characterised with the implementation of a
more systematic approach to nature conservation in Bulgaria. In the early 1990s, Bulgaria formulated a strategy for the conservation of biological diversity with assistance
from the US Agency for International Development (USAID) and the Biodiversity
Support Program – a consortium of three US-based environmental organisations
(Meine, 1994). The strategy was followed by the approval of a National Biodiversity
Conservation Plan in 1999 (MOEW, 2000a).
In 1994, within the Ministry of the Environment, a National Nature Protection
Service (NNPS) was created with primary responsibility being the conservation of
protected areas and biodiversity. Further developments were the results of Bulgaria’s
European Union (EU) accession strategy, particularly for ensuring the harmonisation
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of Bulgarian laws on protected areas, surface and coastal water quality and environmental monitoring and control with EU standards (Government of Bulgaria, 1998).
In 1998, the National Assembly voted to adopt the Protected Areas Act (PAA) –
the first closely specialised nature protection law. It defines the relationship between
the institutions responsible for protected areas and ensures more effective nature conservation and protection of local interests. The law also regulates the establishment of
directorates to the three national parks (“Central Balkan”, “Rila” and “Pirin”) as their
administrative bodies: independent legal entities supported by the budget and directly subordinated to the Ministry of Environment and Water. With this law the systematisation of protected areas, setting out the categories of protected areas in the country
and their management was accomplished (State Gazette No. 133, 11 November 1998).
According to the Protected Areas Act (1998), the following categories of protection are defined: strict nature reserves; national parks; natural monuments; managed
nature reserves; natural parks and protected sites, all subject to different management
regimes and restrictions.
Of particular concern for some environmentalists was a distinction made in the
legislation between “national” parks, which are protected areas owned exclusively by
the government, and “nature” parks, which are those with private or mixed ownership. Under the new legislation, only three of the country’s 12 parks, “Rila”, “Pirin” and
“Central Balkan”, are accorded the status of national parks, in part due to this distinction. They are also the three sites in the country that meet the IUCN’s criteria (1997)
for category 2 protected areas (Staddon, Cellarius, 2002).
The ecological network of protected areas NATURA 2000 represents an instrument of the European Community aimed at the conservation of the habitats and
animal species of importance for the Community and ensures free geographical dissemination of species, genetic interchange and migration. Through NATURA 2000,
the European Union participates in the establishment of EMERALD network, in conformity with the Bern Convention, which encompasses the overall territory of Europe
and some countries in Northern Africa.
It is important to emphasis also that at the initial stage of the selection of NATURA 2000 special protection areas within the territory of Bulgaria, very negative public
reactions were raised on behalf of economic organisations including tourism businesses. The reasons for the escalations have resulted from the fact that in the scale of
NATURA 2000 have been included territories which are parts of “Pirin”, “Rila” and
“Central Balkan” National Parks, “Pomorie” lake, “Ropotamo” complex and many other areas, which have been subject to different investment interests (Georgiev, 2010).

Study areas in Bulgaria
The Rhodope Mountains are located at one of the Europe’s ecological crossroads, between Europe, Asia and the Mediterranean. The Rhodope is an ancient, European cultural landscape where productive uses of forestry and agriculture predominate, while
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protected areas are small and scattered. The application of landscape-scale conservation practices and perspective to the productive landscape as whole and protected
areas within it constitutes the strategic approach to securing the sustainable long-term
conservation of biodiversity in these mountain territories.
Recognising the biological, cultural and scenic values of the area, the GoB has established four UNESCO biosphere reserves, five strict nature reserves (IUCN-I), ten
managed reserves (IUCN-IV), 81 nature monuments (IUCN-III) and 36 protected
sites (IUCN-VI). Despite such commitment, most of these protected areas are too
small to conserve viable populations of flora and fauna. The existing isolated protected areas in the Rhodopes are likely to be inadequate on their own in ensuring
the long-term conservation of flora and fauna because they do not fully represent
all components of biodiversity in the Rhodopes and individual protected areas are
inadequate to meet the ecological requirements of a number of species with low and
patchy densities.
The exceptional variety of flora and fauna is the main feature of the Western Rhodope region, resulting in the designation of several protected areas, the most important of which are listed below:
The “Red Wall” Biosphere Reserve (3029.0 ha) is located in the ChernatishkoPrespa region and is a typical botanical reserve. It was declared in 1962 in order to
protect the large number of plant species that grow in this area and has been expanded
several times. In 1977 it was included in the list of biosphere reserves within the UNESCO program “Man and the Biosphere”.
The “Kupena” Biosphere Reserve (1761.1 ha) is located on the northern slopes
of the Rhodopes, northern parts of Batashka Mountain, near the town of Peshtera. It
was announced in 1961 and has been modified several times and received its status
as a biosphere reserve in 1977. The reserve area is a vast forest, located between 550
and 1400 m a.s.l. The most widespread are the natural European beech plantations,
followed by Scots pine forests.
The “Mantaritsa” Biosphere Reserve (1069.2 ha), declared in 1968 and modified
in 1992, is located in the area of the Rakitovo State Forestry, north of Syutkya Peak.
It covers the localities of Mantaritsa, Petlite, Kainatsite, located around 8 km south of
Rakitovo and has an altitude of 1200-1900 m a.s.l. It has been declared a reserve in
order to preserve the virgin Norway spruce – silver fir – European beech forests and
the typical fauna of the region.
The “Dupkata” Biosphere Reserve was declared with a decree of the Council of
Ministers №14827 of June 29, 1951 with an area of 65.2 ha. After subsequent orders
and changes, its area has expanded and is currently 1210.8 ha. It is located in the Western Rhodopes, in the southern parts of Batashka Mountain. The reserve covers areas
with an altitude between 600 and 1300 m a.s.l. The protected area has a high conservation value, as it preserves natural forests of Norway spruce (Picea abies Karst.),
Scots pine (Pinus sylvestris L.), silver fir (Abies alba Mill.) and European beech (Fagus
sylvatica L.) on the southern border of their distribution in Europe.
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The “Beglika” Reserve is located just northwest of the flat watershed known as
Beglika. It is located 14 km southwest of the town of Batak and 5 km southeast of
Golyama Syutkya Peak. It was declared in 1960 and modified in 1992. It covers 1463.1
ha of coniferous forests in the forest belt from 1600 to 1900 m a.s.l. The general assessment is that the native forest vegetation in the protected area is well preserved.
The formation of Norway spruce forests predominates, which in the past covered the
entire reserve and is one of the southernmost communities of spruce in its area.
The “Soskovcheto” Reserve covers an area of 177.76 ha in the land of the town of
Smolyan. It was established in 1968 in order to preserve a centuries-old spruce forest,
a remarkable natural landscape, rock formations, waterfalls and habitats of rare plants.
The “Kazanite” Reserve is located on the land of the village of Mugla, on the left
bank of the Muglenska River, 20 km from Devin and covers 154.8 ha. It is located on
extremely steep terrain and an altitude from 950 to 1500 m a.s.l. It was established in
1968 in order to preserve mixed forests of silver fir, Austrian pine, European beech
and Norway spruce aged 80 – 100 years and their characteristic flora and fauna.
The “Kastrakli” Reserve (124 ha), declared in 1968 and modified in 1974, covers a
part of the Malka Reka and Kobilino Branishte Valleys. It is located 3.5 km east of the
village of Borino, Smolyan region, at an altitude of 1000-1200 m a.s.l. It is designed to
preserve some of the best-preserved forests of Austrian pine in Bulgaria, untouched
by human activity.
At its 29th session, held from 12 to 15 June 2017, the Intergovernmental Coordinating Council for the UNESCO Man and the Biosphere Program (MAB – ICC)
approved the declaration of the 4th Bulgarian Biosphere Reserves, including the “Red
Wall”, as the nomination of the sites in 2016 was supported by the respective municipalities and responsible state institutions. The Intergovernmental Coordination
Council decided to withdraw (exclude) from the world network of biosphere reserves
of the “old” type – “Dupkata” and “Kupena”, due to the disagreement of the respective
municipalities on their territory to declare such sites. At the same session, the official
deletion of the “Mantaritsa” Biosphere Reserve was postponed, for which the interested municipalities had expressed a desire to be combined with the modern requirements of the Program.
Several Natura 2000 sites were also declared in the Rhodopes:
BG0001030 “Rhodopes – Western”, BG0001031 “Rhodopes – Medium”,
BG0001032 “Rhodopes – Eastern” and BG0000372 “Tsigansko gradishte” – protected
areas under the Habitats Directive and BG0002063 “Western Rhodopes”, BG0002073
“Dobrostan”, BG0002105 “Persenk” and BG0002113 “Trigrad-Mursalitsa”- under the
Birds Directive.
Only few protected areas in the Rhodope Mountains have management plans or
data from ongoing field research. In accordance, there is very little baseline information on which to hinge a conservation program and/or a monitoring program. This
fact holds especially true in the Western Rhodope. In the Eastern Rhodopes the situation is slightly better because of the work undertaken by the Bulgarian Swiss Biodiversity Conservation Programme (BSBCP), which is strengthening the management of
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the three protected areas by training of staff, strengthening RIEW offices, developing
and implementing management plans and supporting regional dialogue.
As a result, the National Biological Diversity Conservation Strategy (NBDCS)
listed the Rhodopes as a high priority for a landscape approach to biodiversity conservation. In response, nine new protected areas in the Eastern Rhodopes are now under
consideration, and more are expected to follow as the GoB works in accordance with
the EU’s CORINE and EMERALD network initiatives.
Under the Soviet regime, most Russian protected areas were created based on
a strict protection paradigm – the so-called “Zapovednik” concept (Kozhevnikov,
1908). Zapovedniks (i.e., strictly protected, scientific state nature reserves, IUCN category Ia) were established solely for conservation and scientific monitoring. In 1951,
the area of the nature reserves reached 126 000 km2 (Ostergren, Shvarts 1998).
Protected areas in the Soviet Union have been significantly reduced (twice) due to
expansion of economic use. According to The Great Stalin Plan for the Transformation of Nature, 88 nature reserves were closed in 1951 and their area decreased to 13
840 km2 (Brain, 2010). Despite a small restoration, in 1961 Khrushchev organised a
second attack on the conservation system. After the reorganisation, only 42 674 km2
was under protection (Ostergren, Shvarts 1998). However, the reorganisation did not
affect the basic idea of nature reserves as models of unspoiled nature with a strict
protection regime.
Novel functions of the USSR conservation system appeared in 1983 with the establishment of the first national parks (IUCN category II). These were areas of special
ecological, historical and aesthetic value which were intended to conduct environmental, recreational, educational, scientific and cultural activities. By 1994, Russia
had 28 National Parks covering 64 000 km2 (Wells, Williams, 1998).
After the collapse of the Soviet Union, protected areas were actively being created
despite the lack of funding (Figure 1). In 1995, President Yeltsin signed a new federal
Law on Specially Protected Natural Areas, which legalised the functions of all major
types of protected areas (Ostergren, 2001). The Act has had a considerable impact on
all environmental and other legislation after 1995. The law also maintained strict conservation and scientific monitoring functions for nature reserves. In the same period,
many protected areas were established (or reorganised) in Russia under the auspices
of international conventions (Man and the Biosphere Programme (MAB), World
Heritage Programme, Ramsar Convention, etc.).
After 2000, the development of the conservation system slowed down significantly. Protected areas were handed over to the Ministry of Natural Resources and
Environment, which deprived them of their independent status. The creation of new
protected areas was practically suspended. Besides, the functions of protected areas
began to expand steadily towards higher economic activity.
In 2011 the Concept for the Development of Specially Protected Natural Areas of
Federal Importance till 2020 was approved (Government Decision, 2012). The concept provides for the creation of 11 strict nature reserves (zapovednik), 20 national
parks and three federal nature reserves (zakaznik), as well as for expanding the ter-
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Figure 1. Emergence of different types of protected areas in Russia and Bulgaria (based on
WDPA data)

ritories of the existing 11 strict nature reserves and one national park. One of the
expected results is increasing the share of Russia’s territory included in the specially
protected natural areas of all levels to 13.5% of the entire territory of the country.
On the other hand, the Concept considers the development of cognitive tourism
as one of the key directions for the development of state nature reserves and national
parks in Russia. Thus, the authorities legalised the construction of tourist and sports
facilities on the protected areas, including strict nature reserves (Fiorino, Ostergren,
2012; Müller, 2014). Moreover, strengthening the role of the state in the economy created new cases of pressure on protected areas and contributed to ineffective conservation measures and growing use of natural resources (Degteva et al., 2015; Shchur et
al., 2017; Newell, Henry, 2017; WWF, 2017).

Study areas in Russia
Establishment of nature reserves (IUCN Ia) in the Russian Altai Mountains lasted
for half a century and was associated with many challenges. “Altaisky” Reserve was
established in 1932 and for a long time remained the only federal protected area.
The Katunsky and Tigireksky Reserves were established only after the collapse of the
Soviet Union in 1991 and 1999, respectively as the idea of establishing a protected
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area on the Katunsky Ridge was first expressed by Veniamin Semenov-Tyan-Shansky
back in 1917 (RGO, 2012). The “Altaisky” Reserve was closed twice by the authorities
(in 1951 and 1961) due to attacks on the conservation system (Shtilmark, 2003). It
resumed operating in 1967. The approved territory of the “Tigireksky” Reserve was
much smaller than the one that had been initially justified by scientists, making it
one of the smallest reserves in Russia. Issues, like the expansion of the “Tigireksky”
Reserve, have indicated that developing a network of protected areas is still ongoing.
After the Soviet Union collapsed, novel types of protected areas with a broader
range of functions started appearing in the Altai region. Moreover, the establishment
of protected areas took into account the economic activities of the local communities
and the interests of other stakeholders. Therefore six regional nature parks (IUCN V)
were created. They mainly appeared at the most attractive sites, since the tourism development was chosen as one of the economic priorities in the Altai Krai and the Altai Republic (State Programme, 2014; Strategy of social and economic development,
2018; State Programme, 2020). The Russian Federal Government approved Sailugemsky National Park (IUCN II), which was the first in the Russian Altai (order № 241-r
27.02.2010). Initially, the park was to have the status of a nature reserve. However, the
indigenous people (telengitis) feared that the Reserve would restrict their traditional
economic activities, primarily grazing. The Reserve’s status was modified, considering the opinions of local communities (Baylagasov, Piyantinov, 2015). On the other
hand, works for creating another national park in the Russian Altai, “Gornaya Kolyvan”, have been ongoing for over ten years. All stakeholders have not yet approved the
boundaries of the national park. Thus, the process of adjusting new protected areas,
on the one hand, allows to expand their functions significantly and to involve many
stakeholders in the discussion, and on the other hand, significantly increases the time
of their creation.
Another challenge is the ambiguity between regional and federal law on protected
areas. During the Soviet period, the majority of protected areas in the Altai region, as
well as in the whole country, were “zakazniks” (wildlife sanctuaries, IUCN IV) which
had a regional status. Most sanctuaries were established in 1960-1980. They were
aimed to restore the number of hunting species. Apart from hunting, many activities
were legal in sanctuaries. After the collapse of the USSR, most of the sanctuaries set
objectives to preserve ecosystems as a whole and nowadays, they are poorly protected.
Low is the protection in particularly for forest sanctuaries. Forest lands in Russia are
federal property. Therefore, forest users followed federal law and often neglected the
protection regime of regional protected areas.
Protected areas are gradually expanding their tourism functions. This tendency is
also relevant to nature reserves, which have been formed like areas strictly free from
any economic activities except for scientific. Despite this direction, “Altaisky” Reserve
has provided tourism services since its establishment, particularly near the Teletskoye
Lake. The tourist potential of the area near the reserve was described back in 1937
(Dmitriev et al., 1937). The “Katunsky” and “Tigireksky” Reserves are also actively
developing their tourism programmes.
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In recent decades, the Altai protected areas have become a party in many international conventions and agreements, which have significantly expanded their scientific
and educational functions. The Golden Mountains of the Altai natural property was
inscribed on the UNESCO World Heritage List in 1998. The three parts of the property – “Altaisky” Reserve and “Lake Teletskoye”, “Katunsky” Reserve and “Belukha”
Nature Park, Quiet Zone Ukok Nature Park fully and integrally represented the most
important and unique features of the Altai Mountains (World Heritage Committee,
1998). After the preparation of a nomination and management plan in 2013-2015,
UNESCO officially approved the establishment of Asia’s first transboundary biosphere reserve “Big Altai” in 2017. The “Katunsky” and “Tigireksky” Reserves were
included in the “GLORIA” programme (Global Observation Research Initiative Alpine environments), aimed at the analysis of climate change impacts on biodiversity
of mountain ecosystems (Maslova et al., 2015). The “Katunsky” Reserve (in 2000) and
the “Altaisky” Reserve (in 2009) were granted the status of biosphere reserves and,
according to that status, there have been established the areas of cooperation. These
areas include the settlements bordering the protected area. Administrations of the reserves have been implementing special programmes aimed to increase opportunities
for residents living near protected areas to have additional sources of income without
harming nature (Yashina, 2018). In recent years, the attitude of indigenous people to
protected areas in the Russian Altai has improved significantly.
However, the development of the network of protected areas in the Altai region
still faces challenges in interaction with society, economic actors and various illegal
activities. For example, the planned expansion of the “Tigireksky” Reserve has encountered resistance from the hunting and mining communities. Also, part of the local community is an opponent. These people believe that the expansion of the reserve
will interfere with their rights to use natural resources. Over the past decades, there
have been numerous proposals to build a pipeline from Russia to China through the
Ukok Plateau (part of the UNESCO World Heritage). The Altai natural gas pipeline
project contradicts Russia’s obligations within the UNESCO’s framework for the protection of world cultural and natural heritage sites (Nikolenko, Smelansky, 2011). Illegal extraction of biological resources is one of the problems that have not yet been
resolved in the Altai region. Illegal hunting is not uncommon within nature reserves,
including species listed in the red book, such as the Altai argali (Ovis ammon ammon). Cases of illegal harvesting of medicinal plants are even more frequent, e.g. Rhodíola rósea, Rhodiola quadrifida. Given these problems, the administrations of the
protected areas primarily focus on cultural and educational work.

Key problems of assessment and mapping of ecosystem services in Russian
and Bulgarian mountain protected areas
The ecosystem services approach is now being incorporated in protected areas and
biodiversity conservation policies globally (Castro et al., 2015). Maintaining biodiversity, while contributing to human well-being, is a key thesis of the new paradigm
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for protected areas. Mapping of ecosystems and their services is an important activity
that can effectively contribute to understanding how ecosystems support human wellbeing and, furthermore, promote the sustainable use of natural resources (Burkhard,
Maes 2017). In this regard, an important task is to improve the methods for assessing
ecosystem services (ES), provided by protected areas (PAs). This issue, in turn, implies
an analysis of the problems that arise in this assessment. Separately, it is necessary to
pay attention to the problems of mapping ES provided by PAs.
The first methodological difficulty is caused by the multi-functionality of ecosystems and the number of classifications and concepts reflecting different viewpoints
that have been developing over time. The variety of definitions and classifications for
ecosystem services often confuse stakeholders and policy-makers (Wallace, 2008).
Different classifications are based on different disciplines, different purposes of ecosystem management (e.g. de Groot et al. 2002; MEA 2005; Costanza 2008; Fischer et
al. 2009) but the most accepted and widely applied classification is from the Millennium Ecosystem Assessment (MEA, 2005). However, Fisher et al. (2008) note that
using this classification there is a risk for double-counting errors in cases of valuation
of ecological processes, supporting multiple ecosystem services, such as weathering,
soil formation, nutrient cycling, etc. Many authors consider that a common definition
and classification framework for ecosystem services remains a major challenge taking
into account that studies on ecosystem services are often too singular (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). However, the Common International Classification of Ecosystem
Services (CICES) was developed in order to support work on the so-called “environmental accounting” undertaken by the European Environment Agency (EEA) and
is important, as there is a need to develop standardised methods for evaluating and
comparing ecosystems and ecosystem services, dividing ES into four main categories
which are generally accepted today (Haines-Young, Potschin, 2018).
The analysis and assessment of ecosystem services can be highly controversial
depending on different methodologies, which require further development. There
are many methodological proposals (Kienast et al., 2009; Fisher et al., 2009; HainesYoung et al., 2012) which variations are being explained mainly with: differences in
interpretations of ecosystem services (actual and potential), in the understanding of
benefits, that they provide, characteristics of derived output database, resolution of
conducted analysis and assessments, etc.
In Bulgaria in recent years, several local pilot projects considering ecosystem services were selected and performed under several funding programmes in different regions of the country. The initial mapping and assessment of ecosystems on a national
scale, were performed in 2013 in the framework of the development of the national
Prioritized Action Framework (PAF) (MEW, 2013), highlighting the difficulties in
scaling from local to national assessment, and including the entire range of ecosystem
services. The report outlining the work under PAF identified a need for validation of
the resulting map due to missing timelines for many data types, as well as inconsist-
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encies between databases of different institutions, non-geolocated data and a number
of other data-related obstacles, preventing mapping as a mainly cameral exercise. Afterwards, the assessment and mapping work was funded under the OP Environment
2013-2020 for mapping inside NATURA 2000 (EEA, FM), identifying differences in
timing and intervals of the availability of different funding sources.
The mapping and assessment were performed in parallel within several projects,
each of which mapped and assessed one or two of the nine ecosystem types in Bulgaria outside NATURA 2000 at EUNIS 3 level; these mapping and assessment were
finalised in 2017. These activities have led to significant progress in the country – according to the MAES barometer from level 10 in 2015 to level 20 (max 26) in 2017
(Nedkov et al., 2018).
In Russia, national ES evaluation was carried out for the first time within the project TEEB-Russia (Grunewald et al., 2014). The result of the first phase of the project
(TEEB-Russia 1, 2013–2015) was the first volume of the Prototype National Report on
Ecosystem Services of Russia (Bukvareva, Zamolodchikov, 2016). After the publication of this work in Russia, regional studies on the assessment of ES began (Schmalz
et. al., 2016; Rosenberg, 2016), including in protected areas (Zavadskaya et al., 2017).
Even though the number of such works has been steadily growing in recent years, they
are still relatively rare.
Like other EU member states in the process of assessment, mapping, and valuation
of ecosystems and ecosystem services, Bulgaria faces a number of gaps and challenges.
As is pointed in the Methodological Framework for assessment and mapping of ecosystem condition and ecosystem services in Bulgaria, among the main constrains in
the assessment and mapping process are the gaps in the data sets for selected indicators and the lack of representative time series data on main indicators for the condition (state) of the different ecosystems types. Other factors, contributing to data being
not immediately available for ecosystem assessment, include interrupted time series,
proprietary or incompatible data formats, non-digitalised legacy information from
paper registries, etc. (Bratanova et al., 2017). To overcome the immediate limitations
caused by lacking or incomplete data, the Methodological Framework (including the
methodologies in Part B and the Monitoring guide – Part C) has instead adopted the
approach of selecting mandatory and complementary parameters and indicators.
In Russia, a nationwide regularly updated system of data collection is also mostly
lacking. One of the results of the first national assessment can be considered the identification of the so-called “white spots” in terms of the availability of statistical data
on ES in the Russian Federation subjects. The authors draw attention to the fact that
conducting a national ES assessment in Russia is primarily tricky due to the lack of
reliable statistical data (Grunewald, 2014). Overall, supplied and consumed volumes
only for five out of 31 ES have been directly evaluated to a relatively complete extent
(Bukvareva et al., 2019a). The government statistics pay attention to only two components related to ES assessment: indicators of environmental pollution (indicators
of demanded volume of some pollution-related ES) and a bioresource accounting
system (indicators of supplied and consumed volumes of some productive ES). Un-
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fortunately, the problem of lacking data has not been fully resolved in the last years.
It was recently revisited in an article suggesting ensuring the availability and regular
updating of data relevant to the assessment of ES that were already collected by Federal agencies (Bukvareva, 2019b).
Common gaps exist in the state, trends and spatial distribution of species. In Bulgaria, the assessment is restricted to areas outside the Natura 2000 sites, e.g. 67% of
the national territory. Also the low availability of indicators for the impacts of some
of the main pressures on biodiversity, such as pollution, climate change and invasive
alien species has been recognised as well as the lack of sufficient information and research to assess functional relationships between ecosystem condition and ecosystem
service supply, which leads to an equal weight of all indicators used in the assessment
process (Bratanova et al., 2017). In Russia, the low reliability of data on bioresource
use is a serious problem because of the large amount of unregulated, unreported and
illegal bioresource harvesting (Bukvareva et al., 2019a). Most of the data needed for
biodiversity monitoring are not available at national level, as they are present only in
individual studies for individual regions, or none at all (Bukvareva et al., 2019b).
Data availability has been recognised as one of the main factors which restrict ES
selection and a serious problem in the valuation process in Bulgaria (Koulov et al.,
2017). The authors point out that data transfer from regional, national and even from
global statistics is currently used, which greatly lowers the degree of valuation objectivity and hampers its validation. The provisioning ES dominate investigators’ selection due to the relative availability of statistical data, which artificially increases their
overall importance. The study of Koulov et al. (2017) also propose the assessment of
key regulation ES to be estimated through indirect valuation methods, such as using
scientific results as reference data. The authors also emphasis that regardless of the
importance of ES as Pollination, Water Purification and Natural Hazard Protection,
the lack of a reliable information base does not allow their adequate assessment. The
choice of a representative valuation indicator for cultural services is severely limited
due to the lack of an established practice in Bulgaria for data collection regarding this
class of services, either at the local or national level. Another important uncertainty
is recognised in the assessments of soil organic carbon storage which is due to errors
in soil density and rock fraction estimates, lack of data on organic carbon variability
and missing or poorly quantified data for below-ground biomass and environmental
control parameters, as well as more detailed information for above-ground biomass in
different vegetation cover types (Nedkov et al., 2017).
Markov, Nedkov (2016) reported about the limitation of the Universal Soil Loss
Equation (USLE). They stated that each morphological unit was assumed to be homogenous and recognised as the main source of error for the C-factor values that
were estimated from a satellite image. As an alternative method, which showed approximation values, they proposed the estimation of C-factor with NDVI analysis.
They concluded that the assessment could be improved through the use of higher spatial resolution and through including recently acquired images from different periods.
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Similarly, access to existing statistical databases containing information on the
status, quantity and quality of services is an important issue in assessing ES in Russia.
The commercialisation of data makes it challenging to acquire it. Earlier it has been
noted that in the preparation of a national report on ES, the Government is obliged to
guarantee free access to databases available in the relevant departments or to provide
payment to commercial structures (Bobylev et al., 2013). However, this problem has
not been resolved to date.
Updating data for protected areas is a separate problem in Russia. For example,
there are significant difficulties with forest management on the lands with Federal
protected areas – strict nature reserves (zapovedniks) and national parks. Huge areas
of protected areas in Russia are covered by forests and require a regular forest survey.
It should include carrying out forest inventory work to update information on the
quantitative and qualitative characteristics of forests, as well as the creation of up-todate databases adapted to modern geoinformation systems. However, according to
the current Russian legislation, the recurrence periods for forest taxation are 15 years
for national parks and 20 years for state (strict) nature reserves (Order of MNRE,
2018). During this time, the forest ecosystems of these territories are undergoing significant changes. Moreover, in some reserves, forest management has not been carried
out since the dissolution of the USSR. This break is due to many factors, such as economic and political reforms in the country, the financial capacity of the process itself.
Administrative regions are used mostly as a spatial mapping unit for the national
ES evaluation in Russia. It corresponds well to the state statistics (Bukvareva et al.,
2019a). A similar approach has been implemented for some European sub-continental assessments (Maes et al., 2011; Schulp et al., 2014; Zulian et al., 2014). However, the
constituents of the Russian Federation have unequal areas. A single value of an indicator could not adequately describe vast areas, such as Krasnoyarsk Krai, Yakutia and
other large regions in Siberia, the North and the Far East of Russia because of the high
diversity of natural and socio-economic conditions within these regions (Bukvareva
et al., 2019a). Currently, there is no solution of this problem.
Water-related governmental agencies and scientific institutes operate according to
river basins and not according to administrative units in Russia. Therefore, it is necessary to find the most effective algorithm for translating data on basins into administrative regions and management recommendations, and back from the grid of administrative units to basins (Bukvareva et al., 2019a). An additional problem in assessing
water-related ES in most regions of Russia is the lack of hydrological information.
First of all, this is relevant to mountain areas. The weather stations and other monitoring polygons in the mountains are sparse and placed in specific locations. Similar
problems were noted for Bulgaria; there the lack of actual data was also recognised as
the main disadvantage in the process of assessment of ES concerning data related to
rivers discharge and real-formed surface runoff (Avetisyan et al., 2016). Studying the
applications of GIS-based hydrological models in mountain areas in Bulgaria for ES
assessment, Boyanova et al. (2016) reported for the problem with the low quality of
the available input data, which decreased the model’s performance. The application of
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the hydrological model is possible. It opens new research options, but also realises the
need of translation between the USA, European, global and Bulgarian land cover and
soil classification systems, as well as the need for detailed weather data and a better
network of weather stations.
The monetary valuation of ecosystem services is not very accurate. This problem
has been already noted in both Russia and Bulgaria (Bobylev et al., 2013; Nikolov and
Drenovski, 2017). Even though monetary valuation is the most simple methodically,
it is extremely difficult to perform for some ES in both Russia and Bulgaria. Studies in
Russia show that such an assessment suffers from imperfect methods that are powerless in the face of the complexity and intricacy of ecosystem functions (Zavadskaya
et al., 2017). Bulgarian researchers also underlined that the prioritisation of certain
ecosystem services, such as those for which there is a high demand or those that are
particularly vulnerable to current pressures, could be a risk for important services or
those that interact with important services via synergies or trade-offs and should be
omitted (Bratanova et al., 2017). They conclude that the complex and dynamic geospatial interdependencies and interactions that exist among ecosystems often produce
ES synergies – positive effects – which additionally increase the added value of the
services they produce and cite as an example that the values of the Carbon Sequestration and Erosion Regulation services reduce the value of the Fodder ES (Koulov et al.
(2017). In Russia, the situation is aggravated by the low sensitivity of market economy
mechanisms to environmental problems. The traditional market ignores most environmental problems. Therefore, the economy is unable to correctly determine the
benefits, damages and prices for ecosystem functions. Complex unresolved environmental and economic problems include the lack of prices for ES (for the majority of
ES), underreporting of assessment concerning environmental damages, distribution
and diffusion of benefits, inadequate reflection of the spatiotemporal factor due to the
short- sightedness of the services market and underestimation of public goods (Bobylev et al., 2013). As noted for Bulgaria, but also valid for Russia, some services such as
the cultural are more specific since their benefits are more qualitative than quantitative and their measures are highly subjective (Nedkov et al., 2014).
Furthermore, for certain services, supply potential can be differentiated from the
actual supply. Such distinction would indicate the difference between the full quantity of a service that is present in the area (potential supply) and the quantity of that
service actually used by the human society (actual supply). In Russia, for instance, the
potential of recreational services for many regions is many times greater than their
actual use. It is easier to differentiate those values for provisioning services than for
regulating services and is extremely hard to separate the actually used regulating service climate regulation from the total supply of this specific service. The same is the
case with flood regulation – the potential and actual supply overlap and represent the
total capacity for the service provision.
Ambiguity in determining beneficiaries is another problem in the assessment of
ES. For example, in Russia, recreational services (rest, health improvement, educational tourism, etc.) are critical at the local level as they are significant for the local
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population, guests from neighbouring and even remote areas. These services are less
important at the regional level since recreation is not a key link in the economy of
most regions. However, in such regions as Karelia, Caucasus, Altai, Kamchatka, etc.,
the increasing flow of tourists contributes to development and economy (Bobylev,
Zakharov, 2009). The Altai Mountains are a typical example of this situation. Such
areas as Lake Teletskoye, Mount Belukha and the Ukok Plateau are known far beyond
the borders of the region including areas outside Russia. Many tourists would like to
visit these sites. Nevertheless, these areas are valuable both at a continental and global
scale and are included in the List of UNESCO World Natural and Cultural Heritage
Sites. The increase in the number of visitors can contribute to a significant replenishment of the regional budget. On the other hand, it can also lead to the loss of their
essential characteristics. In this regard, there is no doubt that both the Russian state
and international organisations should provide the region with compensation for restricting visitors.
The current problematic situation is far from being resolved. It is widely accepted
that strictly protected areas have proven successful in most cases to protect ecosystems
and biodiversity. They are strictly natural reserves and provide the highest carbon storage by preventing the conversion from forests to agriculture or tourism areas (Castro et
al. 2015). Most of the ecosystem- services hotspots are included inside protected areas
(Garcıa-Nieto et al., 2013), indicating that the conservation strategy provides ecosystem
services. So a change in strategy could be argued against (Palomo et al., 2014).
In contrast, other studies have shown that substantial portions of hotspots of
ecosystem services are located outside protected areas (Davids et al., 2016). In fact,
stakeholders perceive that those protected areas that are embedded in multifunctional
landscapes deliver more ecosystem services than do strictly conserved lands (such
as IUCN protected-area categories I and II) or intensively managed lands (MartínLópez et al. 2012). For example, Hannah et al. (2007) have pointed out the shortcomings of biodiversity conservation systems based on reserves alone.
In Russia, there is also an opinion that the strict protection regime typical for
Russian zapovedniks makes it impossible to include potential services in the development of tourism. As already noted, for the integration of protected natural areas
into the regional economy, it is important that they become not only symbols of society’s humanitarian aspirations, but also contributors to the economic diversification
(Tishkov et al., 2017). However, the same authors, referring to specific examples in
another work, note that the massive influx of tourists to national and natural parks
and their intensive recreational use conduce to landscape degradation. For instance,
the recreational use of the lakes in the Valdaysky National Park leads to local degradation of forest and meadow vegetation of the coastal area, partial destruction of the
protective (buffer) strip of aquatic vegetation, bank erosion in parking areas, pollution
of shallow-waters by wastewater and debris, and decrease in the aesthetic value of
coastal landscapes as a result (Belonovskaya et al., 2019).
Therefore, to our opinion one should agree with the view that protected areas
downgrading, downsizing and degazettement (PADDD) presents a significant chal-
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lenge to the prevailing conservation paradigm (Mascia, Pailler 2011). It has been repeatedly stated that the ecosystem services of Russia and especially its Siberian regions
are valuable on a planetary scale. The world’s largest areas of natural ecosystems preserved in the Asian part of Russia are of key importance for maintaining biodiversity
in Northern Eurasia and for regulating the biosphere, including in particular climate
regulation due to the large carbon reserves in peat, soils and permafrost (Bukvareva
et al., 2015). The global functions of Siberian ecosystems will always be relevant and,
over time, they will receive an adequate value expression due to the growing demand
for a favourable environment. Given the enormous size of Russia and the presence
of vast sparsely populated areas especially in its Asian part, it is challenging to find
irrefutable arguments to justify the need to soften the regime of zapovedniks for the
sake of short-term gain.

Conclusion
The development trends and challenges of the protected area systems in Russia and
Bulgaria were very similar in the last decade of the twentieth century: rapid growth in
the number of protected areas, the influence of international environmental organisations and the lack of governmental funding. Since the beginning of the twenty-first
century, there have been differences related to institutional features within the countries. The turning point for Bulgaria was its accession to the European Union. The increasing role of the state in the management of natural resources has had a significant
impact on nature conservation in Russia.
At the same time, there have been also common trends in recent years. Both in
Bulgaria and in Russia, perceptions of the protected area functions have been changing, facilitated by global shifts. Thus, the concept of ES has now been actively introduced in nature and biodiversity conservation policies.
In Russia and Bulgaria, several common challenges have occurred associated
with ecosystem services assessment. These challenges have been mainly related to the
shortage and quality of baseline data. At the same time, there are also some specificity
due to the size of the countries and legislation.
Like many other mountainous regions in the world, the Rhodopes in Bulgaria and
the Altai Mountains in Russia are flagships in the improvement of nature conservation strategies. These regions often participate in a variety of international conservation programmes and are constantly expanding the range of protected areas. It is
generally accepted that Altai and the Rhodopes are not only centres of biodiversity in
their countries, but also hotspots of ecosystem services. The latter fact, however, has a
negative side. The recent trend towards mitigation of the protection regime may have
unpredictable consequences. And this question is far from resolved. We hope that the
sustainability of protected areas will lead to science-based conclusions before society
embarks on more proactive changes in line with the novel strategy.

62

Dmitry V. Chernykh et al / Silva Balcanica 22(2): 43-68 (2021)

Acknowledgements
This study was performed under the project “Mapping and comparative assessment of ecosystem services in mountain protected areas in Rhodopes (Bulgaria)
and Altai (Russia)”– MOUNTPRO, funded by Bulgarian National Science Fund, under the grant agreement KP–06-Russia-26/28.09.2019 and in the framework of State
Assignment of IWEP SB RAS № 121031500222-5 and RFBR grant № 19-55-18001.

References
Alcantara, C., T. Kuemmerle, M. Baumann, E.V. Bragina, P. Griffiths, P. Hostert, J. Knorn,
D. Müller, A.V. Prishchepov, F. Schierhorn, A. Sieber, V.C. Radeloff. 2013. Mapping the
extent of abandoned farmland in Central and Eastern Europe using MODIS time series
satellite data. – Environmental Research Letteres, Vol. 8, 3.
Alix-Garcia, J., C. Munteanu, Na Zhao, P.V. Potapov, A.V. Prishchepov, V.C. Radeloff, A. Krylov, E. Bragina. 2016. Drivers of forest cover change in Eastern Europe and European Russia, 1985–2012. – Land Use Policy, 59, 284-297.
Andam, K.S., P.J. Ferraro, A. Pfaff, G.A. Sanchez-Azofeifa, J.A. Robalin., 2008. Measuring the
effectiveness of protected area networks in reducing deforestation. – Proceedings of the
National Academy of Sciences, 105, 16089-16094.
Armsworth, P.R., K.M.A. Chan, G.C. Daily, P.R. Erhlich, C. Kremen, T.H. Rickets, M.A. Sanjayan. 2007. Ecosystem-service science and the way forward for conservation. – Conservation Biology, 21, 1383-1384.
Avetisyan, D., B. Borisova, R. Nedkov. 2016. Determination of the Landscapes Regulation Capacity and Their Role in the Prevention of Catastrophic Events: A Case Study from the
Lom River Upper Valley, Bulgaria. – In book: “Sustainable Mountain Regions: Challenges
and Perspectives in Southeastern Europe”.
Bailagasov, L.B. 2001a. History of Katunsky Reserve organisation: proposals, design, reality.
– Proceedings of the State Natural Biosphere Reserve “Katunsky”, Issue 1, Barnaul: Altai
University Publishing House, 7-25.
Bailagasov, L.V., A.O. Pyantinov. 2015. History of organisation and possible directions of development of the national park “Sailugemsky”. – Proceedings of Tigirek reserve, Episode,
7, 91-95.
Baumann, M., M. Ozdogan, T. Kuemmerle, K. Wendland, E. Esipova, V. Radeloff. 2012. Using the Landsat record to detect forest-cover changes during and after the collapse of the
Soviet Union in the temperate zone of European Russia. – Remote Sens. Environ., 124,
174-184.
Belonovskaya, E.A., V.V. Vinogradova, M.A. Ponomaryov, A.A. Tishkov, N.G. Tsarevskaya.
2019. Evaluating the recreation potential of the National Park “Valdayskiy” (Novgorodskaya Oblast, Russia). – Izvestiya Rossiiskoi Akademii Nauk, Seriya Geograficheskaya, No.
4. pp. 97-111. (In Russian).
Beniston, M. 2003. Climatic change in mountain regions. – Climate Change, 59: 5-31.

Challenges of assessment and mapping of ecosystem services in Bulgarian (Rhodope) and Russian...

63

Bicik, I., L. Jelecek, V. Stepanek. 2001. Land-use changes and their social driving forces in
Czechia in the 19th and 20th centuries. – Land Use Policy, 18, 65−73.
Bobylev, S.N., E.N. Bukvareva, V.I. Grabovsky, A.A. Danilkin, Yu.Yu. Dgebuadze, A.V.
Drozdov, D.G. Zamolodchikov, G.N. Kraev, A.A. Tishkov, O.F. Filenko, A.V. Khoroshev.
2013. Ecosystem services of terrestrial ecosystems in Russia: first steps. – Status Quo Report. Moscow: Biodiversity Conservation Center, 45 p. (In Russian).
Bobylev, S.N., V.M. Zakharov. 2009. Ecosystem services and economics. – Moscow: Institute
of Sustainable Development, Center for Russian Environmental Policy, 72 p. (In Russian).
Boyanova, K., S. Nedkov, B. Burkhard, 2016. Applications of GIS-Based Hydrological Models
in Mountain Areas in Bulgaria for Ecosystem Services Assessment: Issues and Advantages. – Sustainable Mountain Regions: Challenges and Perspectives in Southeastern Europe.
URL: https://doi.org/10.1007/978-3-319-27905-3_3
Brain, S. 2010. The great Stalin plan for the transformation of nature. – Environmental History,
15(4), 670-700. URL: https://doi.org/10.1093/envhis/emq091
Bratanova-Doncheva, S., N. Chipev, K. Gocheva, S. Vergiev, R. Fikova. 2017. Methodological
framework for assessment and mapping of ecosystem services in Bulgaria – conceptual
basis and principles of application. – Clorind.
Burkhard, B., F. Kroll, S. Nedkov, F. Müller. 2012. Mapping ecosystem service supply, demand
and budgets. – Ecological Indicators, 21:17-29.
Burkhard, B. J. Maes, Eds. 2017. Mapping Ecosystem Services. – Advanced Books. Sofia: Pensoft publishers. URL: https://doi.org/10.3897/ab.e12837
Bukvareva, E.N., K. Grunewald, S.N. Bobylev, D.G. Zamolodchikov, A.V. Zimenko, O. Bastian. 2015. The current state of knowledge of ecosystems and ecosystem services in Russia:
a status report. – Ambio., № 44 (6), 491-507.
Bukvareva, E., D. Zamolodchikov, K. Grunewald. 2019a. National assessment of ecosystem
services in Russia: Methodology and main problems. – Science of the Total Environment,
Vol. 655, 1181-1196.
Bukvareva, E., D. Zamolodchikov, K. Grunewald. 2019b. Ecosystem Services of Russian Landscapes. – In: Mueller L., F. Eulenstein, (eds.) Current Trends in Landscape Research. Innovations in Landscape Research, Springer, Cham. URL: https://doi.org/10.1007/978-3030-30069-2_10
Bukvareva, E., D. Zamolodchikov. 2016. Ecosystem services of Russia. – Prototype of national
report, Vol. 1., Services of terrestrial ecosystems, Summary for decision-makers, 148 p.
Castro, A.J, B. Martın-Lopez, E. Lopez, T. Plieninger, D. Alcaraz-Segura, C.C. Vaughn, J. Cabello. 2015. Do protected areas networks ensure the supply of ecosystem services? Spatial
patterns of two nature reserve systems in semi-arid Spain. – Appl. Geogr., 60: 1-9.
Catalan, J., J.M. Ninot, M. Mercè Aniz. 2017. The High Mountain Conservation in a Changing
World. – In Ed. Catalan J., J.M. Ninot, M. Mercè Aniz, High Mountain Conservation in
a Changing World, Springer Nature Series: Advances in Global Change Research, 3-36.
Costanza, R. 2008. Ecosystem services: multiple classification systems are needed. – Biological
Conservation, 141(2): 350-52.

64

Dmitry V. Chernykh et al / Silva Balcanica 22(2): 43-68 (2021)

de Groot, R.S., M.A. Wilson, R.M.G. Boumans. 2002. A typology for the classification, description and valuation of ecosystem functions, goods and services. – Ecological Economics, 41(3): 393-408.
Dmitriev, V.V., M.V. Zolotovsky, S.S. Folitarek, M.S. Khomutova, P.B. Yurgensov. 1937. – Altai
State Reserve – popular science essay, 104 p.
Dudley, N, ed. 2008. Guidelines for Applying Protected Areas Management Categories. International Union for Conservation of Nature.
Fiorino, T., D. Ostergren. 2012. Institutional instability and the challenges of protected area
management in Russia. – Society and Natural Resources, 25(2), 191–202. URL: https://
doi.org/10.1080/08941920.2011.603142
Fisher, B., R.K. Turner, P. Morling. 2009. Defining and classifying ecosystem services for decision making. – Ecological Economics, 68(3):643-53.
Georgiev, L. 2010. The system of protected areas in Bulgaria in terms of the implementation
of the concepts of sustainable and alternative tourism. – Geographica Pannonica, 14(3):
83-91.
Government Decision. 2012. Concept for the Development of Specially Protected Natural Areas of Federal Importance to 2020. Approved by Government Directive No. 2322-rof.
Grêt-Regamey, A. S.H. Brunner, F. Kienast. 2012. Mountain Ecosystem Services: Who Cares?
– Mt. Res. Dev., 32, 23-34.
Grunewald, K., A. Zimenko, O. Bastian, E. Bukvareva, A. Grigorian, W. Wende. 2014c.
Konzeption des Projektes. – In: Grunewald, K., O. Bastian, A. Drozdov (Eds.), TEEBProzesse und Ökosystem-Assessment in Deutschland, Russland und weiteren Staaten des
nördlichen Eurasiens, 372, BfN-Skripten, Bonn, pp. 146-161 (in German and Russian).
Haines-Young, R.H., M.B. Potschin, F. Kienas. 2012. Indicators of ecosystem services potential
at European scales: Mapping marginal changes and trade-offs. – Ecological Indicators, 21,
pp. 39-53.
Haines-Young, R.H., M.B. Potschin. 2010. Proposal for a common international classification
of ecosystem goods and services (CICES) for integrated environmental and economic accounting. – European Environment Agency.
Hamilton, L.S. 2002. Why mountains matter. – World Conserv., (IUCN), 33(1): 4-5.
Hamilton, L.S. 2006. Protected areas in mountains. – Pirineos: Revista de Ecología de Montaña, Vol 161, pp. 151-158.
Hannah, L., G. Midgley, S. Andelman, M. Arau´jo, G. Hughes, E. Martinez-Meyer, R. Pearson,
P. Williams. 2007. Protected area needs in a changing climate. – Front. Ecol. Environ., 5:
131-138.
Kareiva, P., M. Marvier. 2012. What is conservation science? – Bioscience, 62, 962-969.
Kienast, F., J. Bolliger, M. Potschin, R.S. De Groot, P.H. Verburg, I. Heller, D. Wascher, R.
Haines-Young. 2009. Assessing landscape functions with broad-scale environmental data:
insights gained from a prototype development for Europe. – Environmental Management,
44, pp. 1099-1120.
Körner, C., M. Ohsawa. 2006. Mountain systems. – In: Hassan R, R. Scholes, N. Ash (eds),
Ecosystems and human well-being: current state and trends, Island Press, Washington,
DC, pp. 681-716

Challenges of assessment and mapping of ecosystem services in Bulgarian (Rhodope) and Russian...

65

Körner, C., W. Jetz, J. Paulsen, D. Payne, K. Rudmann-Maurer, E.M. Spehn. 2017. A global
inventory of mountains for bio-geographical applications. – Alp. Botany, 127, 1-15. URL:
https://doi.org/10.1007/s00035-016-0182-6
Koulov, B., E. Ivanova, B. Borisova, A Assenov, A. Ravnachka. 2017. GIS-based Valuation of
Ecosystem Services in Mountain Regions: A Case Study of the Karlovo Municipality in
Bulgaria. – One Ecosystem, 2, e14062. URL: https://doi.org/10.3897/oneeco.2.e14062
Kozak, J. 2003. Forest Cover Change in the Western Carpathians in the Past 180 Years – a
Case Study in the Orawa Region in Poland. – Mountain Research and Development, 23:
369-375.
Kozak, J., C. Estreguil, M. Troll. 2007. Forest Cover Changes in the Northern Carpathians in
the 20th Century: A Slow Transition. – Journal of Land Use Science, 2, 127-146.
Kozhevnikov, G.A. 1908. On the necessity of establishing reserve plots in order to conserve the
natural resources of Russia. – Reprinted in Bull. No. 4. Conservation of natural resources
and the establishment of reserves in the USSR. Translated and published in 1962 by the
Israel Program for Scientific Translation, Jerusalem: 73-78.
Kuemmerle, T., P. Hostert, V. Radeloff, S. Van Der Linden, K. Perzanowski, I. Kruhlov. 2008.
Cross-Border Comparison of Post-Socialist Farmland Abandonment in the Carpathians.
– Ecosystems, 11, 614-628.
Laurence, W.F., D.C. Useche, J. Rendeio, M. Kalka, C.J. Bradshaw, S.P. Sloan, et al. 2012. Averting biodiversity collapse in tropical forest protected areas. – Nature, 489, 290-294.
Lloret, F. 2017. Trade-offs in high mountain conservation. – In: Catalan J., Ninot J. M, Aniz
M.M. (eds) High Mountain Conservation in a Changing World. Springer Nature. Series:
Advances in Global Change Research, pp. 37-59.
Maes, J. 2011. European Assessment of the Provision of Ecosystem Services. – Towards an
Atlas of Ecosystem Services, J. Maes, M.L. Paracchini, G.A. Zulian, Luxembourg: Publ.
Office, EU, 82 pp.
Markov, B., S. Nedkov. 2016. Mapping of erosion regulation ecosystem services. – In: Bandrova, T., M. Konechni, (Eds.) Proceedings, 6-th International Conference on Cartography
and GIS, 13-17 June, 2016, Albena, Bulgaria.
Martín-Lopez, B., I. Iniesta-Arandia, M. García-Llorente, I. Palomo, I. Casado-Arzuaga, D.
García del Amo, E. Gómez-Baggethun, E. Oteros-Rozas, I. Palacios-Agundez, B. Willaarts, J.A. González, F. Santos-Martín, M. Onaindia, C. López-Santiago, C. Montes. 2012.
Uncovering ecosystem service bundles through social preferences. – PLoS One, 7, https://
doi.org/10.1371/journal.pone.0038970.
Mascia, M.B., S. Pailler. 2011. Protected area downgrading, downsizing, and degazettement
(PADDD) and its conservation implications. – Conservation Letters, 4: 9-20. URL: https://doi.org/10.1111/j.1755-263X.2010.00147.x
Maslova, O.M., N.I. Bykov, P.V. Golyakov, E.A. Davydov. 2011. Characteristics of flora and
vegetation of local mountains summits for alpine ecosystem monitoring using “Gloria”
methodology in the territory of Tigirek strict reserve. – Proceedings of the Tigirek State
Natural Reserve, № 4. pp. 90-164.
McLaughlin, A. 1990. Ecology, Capitalism, and Socialism. – Socialism and Democracy, 6(1),
69-102.

66

Dmitry V. Chernykh et al / Silva Balcanica 22(2): 43-68 (2021)

Messerli, B., J.D. Ives. 1997. Mountains of the world: a global priority. – Parthenon, New
York.
URL:
https://doi.org/10.1002/(SICI)1099-145X(200003/04)11:2\197::AIDLDR390[3.0.CO;2-U
MEA (Millennium Ecosystem Assessment, 2005). 2012. Ecosystems and Human Well-being:
Synthesis. – Washington, DC: Island Press. Muller & Burkhard.
Meine, C. 1994. Conserving biological diversity in Bulgaria: the national biological diversity
conservation strategy. – Washington, DC: Biodiversity Support Program. 116 p.
Messerli, B., J.D. Ives. 1997. Mountains of the World: A Global Priority. – Carnforth: Parthenon.
Mihova, B. 1998. Summary report of the Bulgarian conservation non-governmental organizations. In: Meine, Curt, ed. Bulgaria’s biological diversity: conservation status and needs
assessment, vol. 1 and 2. Washington, DC: Biodiversity Support Program: 703–717.
Mountain Agenda. 2000. Mountains of the World. – Mountain Forests and Sustainable Development. Prepared for the Commission on Sustainable Development (CSD). Bern: CDE.
MOEW. 2000. Ministry of Environment and Water. National Priority Action Framework for
NATURA 2000 network in Bulgaria.
Müller, M. 2014. From sacred cow to cash cow: The shifting political ecologies of protected
areas in Russia. – Zeitschrift für Wirtschaftsgeographie, 58(1), 127-143.
Nedkov, S., A. Gikov, M. Nikolova, P. Dimitrov, E. Gachev. 2014. Mapping of ecosystem services in mountain areas: a case study of Seven Rila Lakes. – In: Bandrova, T., M. Konechny,
(Eds), 5-th International conference on Cartography and GIS, Riviera, Bulgaria, 488-497
pp.
Nedkov, S., M. Zhiyanski, S. Dimitrov, B. Borisova, A. Popov, I. Ihtimanski, R. Yaneva, P.
Nikolov, S. Bratanova-Doncheva. 2017. Mapping and assessment of urban ecosystem
condition and services using integrated index of spatial structure. – One Ecosystem, 2:
e14499.
Nedkov, S., M. Zhiyanski, B. Borisova, S. Bratanova-Doncheva. 2018. Mapping and assessment
of ecosystem condition and ecosystem services across different scales and domains in Europe. – One Ecosystem, 3: e29288, doi: 10.3897/oneeco.3.e29288.
Newell, J.P., L.A. Henry. 2016. The state of environmental protection in the Russian Federation: a review of the post-Soviet era. – Eurasian Geography and Economics, 57(6), 779–
801. URL: https://doi.org/10.1080/15387216.2017.1289851
Nguyen, H., N. Hölzel, A. Völker, J. Kamp. 2018. Patterns and Determinants of Post-Soviet
Cropland Abandonment in the Western Siberian Grain Belt. – Remote Sens., 10(12). URL:
https://doi.org/10.3390/rs10121973
Nikolenko, E.G., I.E. Smelansk. 2011. The Altai Gas Pipeline is a Threat to the “Golden Mountains of Altai” UNESCO World Heritage Site in Russia. – Raptors Conservation, № 22. pp.
16-23.
Nikolov, S., I. Drenovski. 2017. Economic valuation of some ecosystem services in the Bulgarian part of Vlahina Mountain. – Bulgarian Academy of Sciences, Problems of Geography,
Sofia, 18-25.

Challenges of assessment and mapping of ecosystem services in Bulgarian (Rhodope) and Russian...

67

Ostergren, D. 2001. An Organic Act after a century of protection: The context, content, and
implications of the 1995. Russian Federation Law on specially protected natural areas. –
Natural Resources Journal, 41(1), 123-151.
Ostergren, D., E.A. Shvarts. 1998. Protected areas in Russia: designation, management goals,
current status, and future prospects of Russian Zapovedniki (Strict nature preserves). Personal, Societal, and Ecological Values of Wilderness: Sixth World Wilderness Congress
Proceedings on Research. – Management, and Allocation, Volume I. pp.11-19.
Palomo, I., C. Montes, B. Martín-Lopez, J.A. Gonzalez, M. García-Llorente, P. Alcorlo, M.R.
Garcia Mora. 2014. Incorporating the social-ecological approach in protected areas in the
Anthropocene. – Bioscience, 64, 181-191.
Prishchepov, A.V., D. Müller, M. Dubinin, M. Baumann, V.C. Radeloff. 2013. Determinants of
agricultural land abandonment in post-Soviet European Russia. – Land Use Policy, 30(1)
(January): 873-884.
Protected Areas in Russia: Legal Regulation. 2003. An Overview of Federal Laws. Edited by
A.S. Shestakov. – KMK Scientific Press Ltd., Moscow, 352 p.
Rosenberg, A.G. 2016. Assessment and forecast scenarios of changes in ecosystem services to
achieve sustainable development of the Samarskaya Oblast. Ph.D. thesis in Biological Sciences. Tolyatti. (In Russian)
Schmalz, B., M. Kruse, J. Kiesel, F. Müller, N. Fohrer. 2016. Water-related ecosystem services in
Western Siberian lowland basins – Analysing and mapping spatial and seasonal effects on
regulating services based on ecohydrological modelling results. – Ecological Indicators,
71, 55-65.
Schulp, C.J.E. 2014. Uncertainties in ecosystem service maps: a comparison on the European
scale. – Electronic resourse, C.J.E. Schulp, B. Burkhard, J. Maes, J. Van Vliet, P. H. Verburg. ONE, 9 (10). – URL: https://journals.plos.org/plosone/article?id=10.1371/journal.
pone.0109643
Shchur, A., E. Bragina, A. Sieber, A.M. Pidgeon, V.C. Radeloff. 2017. Monitoring selective logging with Landsat satellite imagery reveals that protected forests in Western Siberia experience greater harvest than non-protected forests. – Environmental Conservation, 44(2),
191-199. URL: https://doi.org/10.1017/S0376892916000576
Shtilmark, F. 2003. History of the Russian Zapovedniks 1895–1995. – Edinburgh, UK: Russian
Nature Press.
State Programme of the Republic of Altai “Development of Domestic and Inbound Tourism”.
Resolution No. 19 of the Government of the Republic of Altai dated February 3, 2020.
State Programme of the Altai Territory “Development of Tourism in the Altai Territory”. Resolution of the Administration of the Altai krai from 29 December, 2014 N 589.
Steffen, W., K. Richardson, J. Rockström, S.E., Cornell, I. Fetzer, E.M. Bennett, R. Biggs, S.R.
Carpenter, W. de Vries, C.A. de Wit, C. Folke, D. Gerten, J. Heinke, G.M. Mace, L.M.
Persson, V. Ramanathan, B. Reyers, S. Sörlin. 2015. Planetary boundaries: guiding human
development on a changing planet. – Science 347.
Strategy of social and economic development of the region for the period until 2035”. Resolution No. 60 of the Government of the Republic of Altai dated March 13, 2018.

68

Dmitry V. Chernykh et al / Silva Balcanica 22(2): 43-68 (2021)

Taff, G.N., D. Müller, T. Kuemmerle, E. Ozdeneral, S.J. Walsh. 2009. Reforestation in Central
and Eastern Europe After the Breakdown of Socialism. – In: Nagendra H., Southworth J.
(eds) Reforesting Landscapes. Landscape Series, vol 10. Springer, Dordrecht.
Tishkov, A.A., E.A. Belonovskaya, A.N. Krenke, N.G. Tsarevskaya. 2017. Ecosystem services
of national parks and zapovedniks: assessment, comparison, identification of conflicts in
use. – In: Nature protection and regional development: harmony and conflicts (for the
Year of Ecology in Russia). Materials of the international scientific-practical conference
and school-seminar of young steppe scientists “Geoecological problems of steppe regions”,
held within the framework of the XXI session of the Joint Scientific Council on Fundamental Geographical Problems of the International Association of Academies of Sciences
(IAAS) and the RAS Scientific Council on Fundamental Geographical Problems. Institute
of Steppe of Ural Branch of the Russian Academy of Sciences, pp. 60-70. (In Russian).
UNEP-WCMC and IUCN. 2021. Protected Planet: [The World Database on Protected Areas
(WDPA] [On-line], [February 2021], Cambridge, UK: UNEP-WCMC and IUCN. URL:
www.protectedplanet.net.
Václavík, T., J. Rogan. 2009. Identifying trends in land use/land cover changes in the context
of post-socialist transformation in central Europe: a case study of the greater Olomouc
region, Czech Republic. – GIScience & Remote Sensing, 46(1), 54-76. URL: https://doi.
org/10.2747/1548-1603.46.1.54.
Viviroli, D., R. Weingartner. 2008. «Water Towers» – A Global View of the Hydrological Importance of Mountains. – In Mountains: Sources of Water, Sources of Knowledge; Wiegandt,
E., Ed.; Springer: Dordrecht, The Netherlands, pp. 15-20.
Wells, M. P., M.D. Williams. 1998. Russia’s Protected Areas in Transition: The Impacts of Perestrika, Economic Reform and the Move Towards Democracy. – Ambio, Vol. 27, No. 3,
pp. 198-206.
World Heritage Committee Twenty-second session Report. Kyoto, Japan. 30 November – 5
December 1998
WWF Russia: “WORLD HERITAGE SITE IN DANGER?”. 12 July 2017.
Yashina, T.V. 2018. Opportunities for business development with responsibility to nature: experience of Katunsky Biosphere Reserve, Mordovsky Reserve, № 14. 22-25.
Yashina, T.V. R.N. Krykbaeva. 2017. Transboundary Biosphere Reserve “Big Altai”: History of
creation and activity strategies. Nature, culture and sustainable development of the Altai
transboundary region. – Proceedings of the international scientific-practical conference
devoted to the centenary of the Russian reserved system, 96-104. (in Russian).
Zavadskaya, A., E. Nikolaeva, V. Sazhina, T. Shpilenok, O. Shuvalova. 2017. Values and Ecosystem Services of Kronotsky Reserve and South Kamchatka Sanctuary. Ed. S. Bobylev,
Petropavlovsk-Kamchatskiy, 244 p.
Zorrilla-Miras, P., I. Palomo, E. Gomez-Baggethun, B. Martín-Lopez, P.L. Lomas, C. Montes.
2014. Effects of land-use change on wetland ecosystem services: a case study in the Donana marshes in southwestern Spain. – Landscape and Urban Planning, 122, 160-174.
Zulian, G. 2014. ESTIMAP: a GIS-based model to map ecosystem services in the European
Union. G. Zulian, C. Polce, J. Maes. – Annali di Botanica (Roma), Vol.4, 1-7.

