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Abstract: The transformation of autochthonous habitats and ecosystems, the spa-
tial distribution of which overlaps the territory with developing urban settlements,
leads to a permanent destruction of their ecological stability and biodiversity im-
poverishment. The processes of conversion and fragmentation of habitats are simul-
taneously following the spreading of spatial and functional urban areas, whereby it
is often possible to secure the survival of remaining species and their communities
only through legal protection. The existing ecological effects in the nature protection
process have been analyzed on the example of the protected areas located on the ter-
ritory of the City of Belgrade. At the same time, the goal of this paper includes the
consideration of potentials that, together with the process of protection of natural
values, can be valorized in the context of sustainable development and provision of
ecosystem services due to the adequate management of protected areas.
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Introductory considerations

The transformation of natural habitats and autochthonous ecosystems
into urbanized settlements structures represents one of the most powerful
types of natural habitat conversions that dramatically, complexly and direct-
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ly influence the balance of ecological processes and the preservation of the
biodiversity of indigenous flora, fauna and vegetation. The spatial disposi-
tion, functionality and survival of autochthonous ecosystems, as well as rare
abiotical phenomena and objects, increasingly depend on anthropogenic
pressures. According to the previously said, the biotical and abiotical natu-
ral values located in urban areas must be treated with specific management
measures during the protection process, so that the conflicts arisen between
the needs for protection and the complex and integral functioning of the ur-
ban system are harmoniously overcome.

If the biodiversity that exists in urban conditions is viewed as “the var-
iability among living organisms from all sources and ecosystems within an
area with an increased density of human-created structures in comparison to
the areas surrounding it” (Bezdk, Lyytimaki, 2011), then the occurances of the
simultaneous phenomena of destructive transformations of autochthonous
habitats and their associated living communities are also certain. Conserving
biodiversity in cities is an important global issue as urban environments play
a role in the conservation of local/regional species and provide a platform
for urban citizens to understand the natural processes that ultimately govern
global and human sustainability (Hostetler et al., 2011).

A complexity of urban systems implies so-called urban sustainability
based on the three classic pillars of sustainability - economic, social and en-
vironmental sustainability. Sustainability might imply the vitality of a city as
a complex system, the quality of life of its citizens, or the capacity of nature
to support its composite urban functions (Basiago, 1999).

If the biodiversity degradation process in urban conditions is viewed
not only as an ecological component of sustainable development but also as
an economic, social and cultural value, the approach to its protection and
conservation must be actualized and justified also in the context of provid-
ing ecosystem services. Starting from the basic definition of ecosystem ser-
vices as benefits that population earns due to ecosystem functions (de Groot
et al, 2002), it is certain that with the continuous activities of protection, re-
vitalization and restoration of elements that secure providing ecosystem ser-
vices in urban conditions, it is possible to reduce the environmental footprint
and ecological debt of cities, while at the same time improving the resilience,
health condition and quality of life of the urban population (Gémez-Bagget-
hun, Barton, 2013). Consistent with the fact that cities are characterized by
multifunctionality and a high degree of transformation of natural conditions
caused by long-lasting anthropogenic pressures, activities aimed toward
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successful provision of ecosystem services can be seen as an extraordinary
example of equal importance for creating better living and health conditions
of the urban population as well as ecological connectivity of habitats, species
and their communities of life (Jennings et al., 2016; Beichler et al., 2017).

On the example of creation and functioning of the protection of natural
values at the territory of the City of Belgrade, the actuality and the perspec-
tives of harmonized improvement of the development of city functions will
be considered in order to improve the quality of life of inhabitants and the
simultaneous formation of integral ecological corridors and the networks
of protected areas that are vital for the ecosystem and the stability of biotic
communities existing in conditions of continuous direct and indirect trans-
formation of abiotic and biotic features. The dynamics and intensity of an-
thropogenic pressures lead to manifestation of complex urban functions and
require planning and implementation of specific measures for management
of protected areas. By examining those on a case of nature protection in the
territory of Belgrade, the real possibilities and potentials aimed at providing
non-conflicting conditions for urban sustainable development and provid-
ing ecosystem services will be highlighted.

Materials and methods

The specifics of the biodiversity and geodiversity protection in urban
conditions are the subject of scientific considerations by numerous authors
(Faeth et al., 2011; McDonald et al., 2013; Mujosuh, 2014; Snep et al., 2015;
Norton et al., 2016). When observed in their entirety in relation to the au-
tochthonous biocenoses or biotic communities that develop in urban ar-
eas are characterized by radical changes in the composition and richness
of species, population size and density of individuals. Urban biodiversity
develops at least under controlled conditions, with accompanying specific
measures and management activities.

The protection of nature as a legally founded and organized expert ac-
tivity is the starting point on which a functional system of protection, perma-
nent care and improvement of the natural values condition will be formed
and implemented. The first legal protection of natural assets in the area of
Belgrade was established in 1947 on the basis of the Law on the Protection of
Cultural Monuments and Natural Rarities. The protection covered 41 trees
as a rare specimen of the plant and a rare specimen of the alohtonous plant
(AnTonmjesuh et al., 2008). Today, the normative basis for protection repre-
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sents the Law on Nature Protection (3akon o samrrit mpupoze, 2009), which
provides for designation of protected areas as the basic protection unit.

Table 1 - The overview of protected areas in the territory of the City of Belgrade (surface area >1 ha)

Year of
Protected area Area (ha) | Management status protection
designation
Landscape of outstanding features
Kosmaj 3,514.50 |Srbijasume 2005
Veliko ratno ostrvo 211 Zelenilo - Beograd 2005
Avala 489.13 | Srbijasume 2007
Natural monument
Banjic¢ka forest 41.58 Zelenilo - Beograd 1993
. University of
?otamcal garflen 4.81 Belgrade,};aculty of 1995
Jevremovac .

Biology
Akademski Park 1.46 Zelenilo - Beograd 2007
Pionirski Park 3.60 Zelenilo - Beograd 2007
Topcider park 12.83 Zelenilo - Beograd 2008
Miljakovacka Forest 244 Srbijasume 2010

University of
Faculty of Forestry 6.69 Belgrade,yFaculty of 2011
Arboretum

Forestry
Zvezdarska Forest 80.57 | Zelenilo - Beograd 2013
Bojc¢inska Forest 670.79 | Srbijasume 2013
Lipovacka Forest - Dugi rt 241.68 | Srbijasume 2013
Kosutnjak Forest 265.26 | SrbijasSume 2014
Protected habitat
Mushrooms of Ada 2134  Srbijasume 2013
Ciganlija

. NGO Carp fishpond

Veliko Blato 293,68 |ypio A 2016

Source: www.zzps.rs

In accordance with the state of the identified and explored natural val-
ues of biodiversity and geodiversity, the degree of their degradation and
endangerment, as well as the potentials for sustainable valorization of ad-
equately protected ecosystem and spatial areas, in the territory of the City
of Belgrade, besides the protected areas listed in Table 1, five natural monu-
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ments as objects of geoheritage are also under legal protection (Sea Neogene
shelf Kalemegdan, Miocene shelf TaSmajdan, Senonian shelf Masin Majdan,
Loess profile in Zemun and Loess profile Kapela in Batajnica), as well as 22
individual trees or groups of trees that are protected in the status of a natural
monument of botanical character (www.zzps.rs).

Natural monuments of the botanical character are mostly individu-
als of dendroflora which, due to their exotic origin, dimension or age (the
oldest protected tree in Belgrade is Platanus acerifolia L. fam. Platanaceae,
planted in Topcider back in 1831) are considered as objects protected by the
Law, and are subject to protection measures and permanent care through the
management process. In addition to being example of botanical rarities and
thus having an essential ecological value, their impressive visual, aesthetic
and ambient features, contribute to the popularization of activities aimed to-
wards nature protection and promotion of an idea of integral environmental
protection and sustainable development.

The protected areas of Belgrade today are located on the fragments of
formerly widespread autochthonous habitats. The natural vegetation of the
territory of Belgrade is distinguished by the mosaics of the grasses formation
developed on the pedological substrate of hydrogen and chernozem soils in
the north and eco-zone forest vegetation formed to the south of the Sava and
Danube rivers. In riparian habitats, there are associations with dominant hy-
grophilic species Salix alba L. (Salicaceae) and Populus alba L. (Salicaceae), that
going farther away from river flows, are being replaced with thermo-meso-
philous zones of oak forests of West-Moesian subregion. Formerly widespread
forests with dominant species such as Quercus cerris L. (Fagaceae), Quercus
frainetto L. (Fagaceae) and Carpinus betulus L. (Corylaceae) are today often
present only in various degradated forms (Jovanovi¢, 1988; Jakovljevi¢ et al.,
2008). Apart from the remaining protected fragments of autochthonous eco-
systems, the formation of integral ecological corridors for numerous migra-
tory species, as well as the improvement of climate, sanitary, aesthetic, recrea-
tional and other ecosystem services, is also facilitated by protected areas with
anthropogenic origins such as Banji¢ka and Zvezdara forests, protected park
areas and other ex situ habitats with rare and representative flora specimen.

Discussion

Through previous activities aimed at the protection of natural abiotic
and biotic values in Belgrade and despite their long tradition, the dynamics
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and quality of protection that would adequately correspond to the pace and
trends of spatial expansion of the City, but also to the transformation of ur-
ban functions in accordance with the population increase and economic and
overall social development needs were not achieved. The research results of
the group of the authors (Jovanovi¢ et al., 2014), on the basis of which it has
been established that at least 50 plant species was extinct from the habitats
situated on the Belgrade’s territory from the period of scientific work of Josif
Panci¢, are in line with the previously said.

Through insight into the Action Plan on the Development Strategy of the
City of Belgrade until 2021 from 2017 (Ctpateruja passoja I'paga beorpana -
CTpaTelIKV LIVbeBY, HIPUOPUTETN 1 Mepe OIIP>KMBOT pasBoja 1o 2021. ronume,
2017), the strategic goal defined as “sustainable, resistant and renewable city”
is evident as the one of the development priorities of the largest settlement in
Serbia. Among the indicators of the success of implementation of that prior-
ity, the need to increase green and protected areas by 20% until 2021 stands
out. Being directed on the achievment of this goal, but above as a matter of
exceptional ecological importance, it will be the designation of the site “Win-
tering place of little cormorant” as Protected habitat and also designation of
site “Foreland of the Belgrade’s Danube left bank” as Landscape of outstand-
ing features, which will enable connection and networking of fragments of
habitats for a large number of avifauna species, as well as for integral stabil-
ity of their communities. Riparian forests in urban areas, as well as diverse
open moist habitats, play an important role in preserving the environment of
many cities that are developing on the shores of large rivers. In addition to
numerous anthropogenic impacts that endanger these fragile ecosystems, the
presence and spread of invasive species, as a secondary consequence, may
limit their basic functioning, ecosystem services and the importance for bio-
diversity protection (Radovanovic et al., 2017).

Simultaneously with the scientific and professional identification of
the areas that have the potential to designate protection, it is necessary to
develop and timely implement the planned approach to the management
of protected areas in order to enable adequate realization of ecological and
landscape functionality of the protected natural values. Recognizing the fact
that from the 77,851 ha of the area of the City covered by the General Urban
Plan 2016, as many as 10,700 ha of the territory are identified as potentially
highly valuable biotopes with prominent values for the protection of habi-
tats and species, a worthy of nature protection of international and national
importance, or as nearly authotonous biotopes with highly refugial function,
we conclude that despite distinct conversion of indigenous ecosystems into
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anthropogenic, a significant area in Belgrade territory still exists that can
be treated as slightly altered natural and semi-natural habitats, the whose
ecological resources and potentials for sustainable development promotion
are neglected and insufficiently protected from uncontrolled influences and
directions of land use transformation.

The management of protected areas implies responsibility in the imple-
mentation of expert measures and activities aimed towards protecting natu-
ral values. Together with the protection, development programs, plans and
projects for the improvement of the state of essential natural values and their
adequate sustainable use are being encouraged. Among the development
activities mostly recognized as ecologically justified and balanced, as well as
economically profitable due to the relatively small financial investment and
real possibilities for gaining profit, are the activities for development of the
selective forms of tourism (excursion tourism, ecotourism, geotourism...),
which will be followed by adequately designed educational programs and
programs for the popularization of protection of natural values. Analysis of
the recent situation, conflicts and perspectives of the development of selec-
tive tourism in the protected areas of Belgrade have been the subject of re-
search of numerous authors (Purdi¢ et al., 2011; Raskovi¢, 2015; Maymumh,
2016; DBurdic¢, 2017). In accordance with their results, as well as on the basis of
a comparative analysis of the current planning and documentation on man-
agement of protected areas, but also the field research, it has been noticed
that there is inadequate valorization (unsatisfactory in terms of expert and
organizational aspects, economically unprofitable and ecologically risky) of
the natural potentials of Belgrade’s protected areas as a tourist resource.

It is evident that capacities of expert staff, sources of funding, as well as
the motivation of managers for responsible activities to preserve the natural
values of assets that are entrusted to them, are very incompatible and often
also arise from the fact that the activities of protected area management are
not the main activity of the manager (for example state-owned companies
Srbijasume and Zelenilo - Beograd). Tendencies to involve local communities
in the decision-making process related to the management of natural resources
are necessary and indispensable mechanisms directed towards the simultane-
ous successful realization of the nature protection and socio-economic devel-
opment. In order to ensure presence and durability of the active support of the
local community, it is crucial to develop interactive cooperative relationships,
timely and adequate education, accurate provision of information, dialogue
and exchange of experiences (Purdi¢, 2016; Burdi¢, 2017). As responsible and
active collaborators in the process of protected area management, it is neces-
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sary to include, wherever it is appropriate, the well-established expert non-
governmental organizations, and other stakeholders that will approach the
realization of measures and activities of sustainable management with more
enthusiasm, but also with adequate and timely response mechanisms to the
detected deficiencies in protection, as opposed to the state-owned companies.
Vital to the successful implementation of the protection goals is the percep-
tion and commitment of the local population to the preservation, care and
maintenance of protected areas, as well as to the sustainable use of protected
areas in such a way that the anthropocentric approach to the attributes of bi-
otic and abiotic diversity also contains an essential component of conscious
responsibility for survival and conservation of species, their communities and
ecosystems (Shwartz et al., 2012; Sandifera et al., 2015).

Concluding considerations

The territory of Belgrade, administratively organized in 17 munici-
palities, covers an area of over 320,000 ha, in which, in accordance with the
provisions of the Law on Nature Protection of Serbia, the protected areas
of approximately 2% of the total area of the City are located. Insufficient
participation of the share of the protected areas in the overall spatial cover-
age of Belgrade, increasing conflicts between the needs for protection of the
abiotic and biotic values, as well as the direct and indirect use of resources
of these environmentally important spatial and functional entities, do not
indicate that the significant effects towards sustainable development have
been achieved so far. Clearly outlined strategic guidelines towards the city’s
sustainability in the current planning and development documents are en-
couraging, but also give rise to fears that an overstated tendency towards the
modification of poorly transformed ecosystems, such as the example of the
Landscape of outstanding features “Veliko ratno ostrvo” and the Protected
habitat “Veliko Blato” into attractive touristic complexes, will degrade and
permanently disturb the ecological balance and authenticity of these complex
ecosystems of exceptional importance for the preservation of the wetland
habitats plants, the diversity of ornithofauna and integrated network stabil-
ity of fragile riparial ecosystems along the Danube and Sava rivers. At the
same time, the preserved forest ecosystems deeply embedded in the urban
tissue of Belgrade must be protected against all types of degradation (waste
disposal, illegal construction, unplanned and illegal cuttings and shrinking
vegetation, afforestation with allochthonous species, uncontrolled spread of
invasive species, disturbance of animals, etc.) in order to be ecologically re-
vitalized, and the same time, their aesthetic, tourist-recreational and produc-
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tion functions are improved in accordance with the context of sustainable
development and adequate provision and use of ecosystem services.
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