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Protected areas in Serbia and Montenegro have in the past 30 years been exposed to
adverse effects of urbanization processes while the quality of environmental protection
decreased due to various economic and political reasons. This master thesis and the research
which led to it were conducted in order to establish a baseline for the level of urbanization of
these protected areas. A mix of GIS and remote sensing methods were used to determine what
is the area occupied by manmade facilities and activities damaging to the natural environment
of the national parks.

Results have shown that the urbanization level of national parks is, on average, 15-30%
higher in Serbian parks. Two of them had seen a drastic negative change in the last 5-10 years.
However, urbanization status of national parks in Montenegro is not alarming as it is in Serbia.
In one of the cases in Montenegro even a continuous improvement of the environment in the
national park was noted.
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1. Introduction

1.1 Problem Statement

A worrying level of deterioration of the environment is taking place in protected areas in
Serbia, and in Montenegro. One of possible causes for this deterioration is the process of
urbanization inside, and around, these protected areas.

Different types of construction works continuously happen in national parks and other
protected areas. A large percentage of the construction is due to illegal building of
summerhouses and other kinds of temporary settlements. This type of unauthorized
urbanization happens alongside the construction which is authorized by local municipalities,
but in contradiction with current laws and regulations. These two types of urbanization put
together have many adverse effects on the environment in and around the areas which are
supposed to be protected.

Another negative effect on the environment in these protected areas is caused by various
agricultural practices implemented by the local population. Deforestation for obtaining
biomass as a fossil fuel, along with drying out wetlands to gain more fertile agricultural land
and freshwater supply contribute significantly to the problem.

Nowadays in both countries, Serbia and Montenegro, a lively public discussion is taking place
on accounts of these adverse anthropogenic effects that are damaging protected areas. In
Serbia, there is an imminent threat of legalizing illegally constructed facilities under the
umbrella of new laws and regulations on construction, and new cadastre project taking place
in the government system.

In Montenegro, the problem of urbanization in protected areas might be intensified by
developing tourism industry of this country, but the general problem, and its drivers, are

potentially of the same character as in Serbia.
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Attempts to resolve the problem of deterioration of national parks become faced with many
difficulties. These difficulties stem from the fact that the exact levels of urbanization, or
different types of devastation of national parks, are unknown. This master thesis represents an
effort to establish the baseline for determining the levels of urbanization and devastation of

national parks.

1.2 Research Aim and Objectives

The aim of this research was to conduct a preliminary assessment of the degree of urbanization
of national parks in Serbia and in Montenegro. This was done in order to generate information
for the governmental authorities and policy makers of the two countries which would allow
them to make an informed decision on how to proceed with the protection of national parks.
The results of this research could also be used to shape the decision on whether these
construction sites and facilities should be legalized, or should measures be taken to remove
these objects. The problem of the encroachment of the protected areas by agricultural
activities was also assessed.
In order to accomplish the main aim of the research, several research objectives were
delineated. In a chronological order, these objectives are:
e to identify national parks in Serbia and Montenegro which are under potential threat of
urbanization;
e to collect digital spatial data on the relevant national parks over the period of the last
30 years, and to process these data;
e to calculate the percentage of surface area of national parks which is currently affected
by anthropogenic activities;
e to evaluate possible negative impacts of human encroachment of national parks in

Serbia and in Montenegro;
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° finally, to recommend the steps which could be taken in the future in order to improve

the current situation.

All of the objectives listed above serve as tools to establish current degree of urbanization of

national parks in Serbia and Montenegro and its development over time.
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2. Literature Review

2.1 National Parks in Serbia and Montenegro

1:3,500,000

S

MONTENEGRO

Legend
I NP Djerdap || NP Skadar Lake || State border
[ | NP Sar Mountain [l NP Durmitor | Territory under dispute

B NP Fruska Gora [ | NP Prokletije

E NP Tara |:| NP Lovcen

I NP Kopaonik [ | NP Biogradska Gora

Fig. 1. National Parks in Serbia and Montenegro
Data source: (DIVA-GIS 2011;IUCN and UNEP-WCMC 2010;U.S. Geological Survey 2011)
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2.1.1 National Parks in Serbia

National parks represent one of six categories of protected areas in Serbia (Fig. 1) which in
total amount to 5180 km? or 5.86% of the total territory of Serbia (Institute for Nature
Conservation of Serbia 2011a). According to the current Spatial Plan of Serbia (Spatial Plan
of Serbia 2010) the protected areas should by 2015. take up 10% and by 2021. up to 12% of
the surface area of Serbia (Institute for Nature Conservation of Serbia 2011a).

National park Djerdap

National park Djerdap resents the largest national park in Serbia, with the surface area of
636.08 km? (Institute for Nature Conservation of Serbia 2011b) and 939.68 km® with its
protective zone (Kladovo Municipality 2009). It is located in the western part of Serbia, on
the right bank of Danube river, directly across the state border with Romania. Djerdap
stretches over 100km (NP Djerdap 2011a) covering parts of three municipalities: Golubac,
Majdanpek, and Kladovo (Institute for Nature Conservation of Serbia 2011b). It was officially
proclaimed as a national park in 1974 (Institute for Nature Conservation of Serbia 2011d), and
today it caries IUCN IV category (IUCN and UNEP-WCMC 2010). According to national
classification of protected areas (Law on Nature Conservation 2010), the park has three
categories of protection and 10 areas of the | category are regarded as strictly protected
nature reserves (Svetozarevic I. et al. 2010).

The most prominent natural characteristic of Djerdap national park is the Iron Gate, Europe’s
longest, largest, deepest, and narrowest gorge (NP Djerdap 2011a). The morphology of the
area, along with its specific microclimate, offers a rare habitat for ancient species of flora and
fauna in Europe (Institute for Nature Conservation of Serbia 2011d). So far, 1,100 plant
species have been registered on the territory of the park, and there is a very rare case of fifty
forest and shrub communities alternating in this area (Institute for Nature Conservation of

Serbia 2011d). Thirty-five of those are considered to be relicts (Institute for Nature
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Conservation of Serbia 2011d). Animal world in this park is very diverse, and this fact has
been assigned mainly to the existence of large forest systems which provide a habitat for large
mammals such as lynx, wild boar, deer, roe deer, and reptiles such as salamander and viper
(NP Djerdap 2011b). More than one hundred and fifty bird species have been spotted in the
park, among which the most attractive are golden eagle, short-toed eagle, white-tailed eagle,

black stork, gray heron (Institute for Nature Conservation of Serbia 2011d).

Table 1. Djerdap national park surface area allocation

Land allocation surface (km?) percentage (%)
Forests 448.51 70
Agricultural land 63.37 17.2
Urbanized areas 20 3.2
Danube river 58.82 9.2
Rest 45.38 7.1
Total 636.08 100

Data source: (Svetozarevic I. et al. 2010)

Table 1. shows that only 72.9% of the park represents natural reserve, while more than 27%
has been altered by various anthropogenic activities. Beside agriculture, human factors which
significantly contribute the functioning of the park’s environment are: the hydro-electric power
plant “Djerdap”, and the slowly developing tourism industry of the area. The results of a
SWOT analysis presented in the Sustainable Tourisms Strategy for National Park Djerdap
(Svetozarevic 1. et al. 2010) have identified certain infrastructural problems and waste

management issues as the main weaknesses of tourism development in the park.
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National park Sar Mountain

This national park is currently on the territory disputed between Serbia and Kosovo, a former
autonomous region in Serbia. Because of these unresolved issues, this park will be considered
only as a protected area, without defining on which territory it is located.

Directly north of the border of Macedonia, lays the second largest national park Sar Mountain
set up in 1986 (Mnemosyne 2003). Officially, it covers 390 km®. However, the unofficial
protective zone stretches over 970km? (Institute for Nature Conservation of Serbia 2011e).
The complete area includes ten local municipalities (Institute for Nature Conservation of
Serbia 2011b) and it consists out of a ridge of mountain peaks reaching more than 2600m
(Institute for Nature Conservation of Serbia 2011e). It represents a IUCN Il category
protected area with major characteristics of a high-mountain forest habitat with 100 peaks
higher than 2000m and 30 of them higher than 2500m (Mnemosyne 2003).

Relief was mainly created by glacial processes which were very strong in this area during the
last ice age (Institute for Nature Conservation of Serbia 2011e). Geological activity created
cirques, vertical rocks, steep gorges and small glacial lakes known as “mountain eyes”
(Mnemosyne 2003) which together with 1,800 plant species , 147 different butterflies, 45
kinds of amphibians and reptiles, close to 200 species of birds, and 32 species of mammals
distinguishes Sar Mountain as one of biodiversity hot-spots in Europe (Institute for Nature
Conservation of Serbia 2011e).

Major threats to the environment of this park are illegal logging, forest fires, illegal building,
erosion and poaching (Mnemosyne 2003). Considering these threats, it is important to note

the political and administrative situation on Kosovo since the war in 1999.
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National park Kopaonik

Located on the Serbian side of the administrative border of Serbia and Kosovo and Metohija,
national park Kopaonik is the smallest national park in Serbia with only 118 km? of surface
area, or 199.86km’ together with the protective zone (NP Kopaonik 2011b). This
mountainous region is shred by two municipalities: Raska and Brus (Institute for Nature
Conservation of Serbia 2011b), both relatively urbanized due to the existence of a large ski
resort on the mountain. Highest peak reaches 2017m and it is named Pancic’s peak, honouring
the Serbian botanist Dr. Josif Pancic who discovered new specie of Spruce on this mountain
(Institute for Nature Conservation of Serbia 2011f). It represents a hot-spot of Balkan
endemic high-mountain flora with 11.9% of species growing on the territory of Kopaonik
national park (Institute for Nature Conservation of Serbia 2011f) having 825 plant species in
80 families (20% of Serbian flora) (NP Kopaonik 2011a). Like Sar Mountain, Kopaonik has
been affected by glacial processes which left relic plant species behind (NP Kopaonik 2011a).
Fauna of this park is very diverse with large population of butterflies, 170 kinds of birds and
39 mammal species (Institute for Nature Conservation of Serbia 2011f). Major environmental
threats are urbanization due to tourism activities, erosion and illegal logging (InfoKop 2011).
National park Tara

National park Tara is situated in the south-west part of Serbia along the border with Bosnia
and Herzegovina. It occupies the area of 191.75km? on the territory of Bajina Basta
municipality (Institute for Nature Conservation of Serbia 2011b), or 375.84 km? with the
protective zone. This area was proclaimed as a national park in 1981 because of the preserved
forest complexes, the existence of Pancic’s Spruce and the biodiversity of flora and fauna of
the region (NP Tara 2011e).

Geomorphology or the park is dominated by the Tara mountain, whose highest peak “Koziji

Rid” has 1591m, as much as by a very deep Drina river canyon which reaches to 1000m of
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depth in certain places (NP Tara 2011d). As for the flora of this national park, Tara is
considered to be the most wooded mountain of Europe due to its dense coniferous forest and
thirty five forest and nine meadow communities (Institute for Nature Conservation of Serbia
2011g). Fauna of the Tara mountain is also unique because of the Pancic’s Grasshopper, an
insect specie existing only in this region (NP Tara 2011c). There are also around 53 species of
mammals, 135 species of butterflies, 12 kinds of reptiles, 13 amphibian species and 19 bird
species (NP Tara 2011b).

Within the boundaries of the national park there are around 3000 inhabitants in several villages
(NP Tara 2011a) and they are most often engaged in agricultural activities or river rafting
tourism and its supporting services.

National park Fruska Gora

Fruska Gora, the only national park on the territory of autonomous province of VVojvodina, set
up in 1960 (Institute for Nature Conservation of Serbia 2011c), occupies the area of
253.93km? spread out over 8 municipalities (Institute for Nature Conservation of Serbia
2011b) in the north-western part of the country. Its protective zone stretches 3km around the
park and in total gives 660.9km’ of surface area (Institute for Nature Conservation of Serbia
2011c). This small (549m) but very long (80km) and wide (15km) mountain chain (NP Fruska
Gora 2011a) was located in the middle of no longer existing Pannnian sea, and today it offers
a lot of geological information about that period (Institute for Nature Conservation of Serbia
2011c).

Forests cover 90% of the park (NP), and the area is known for its richness in plant and animal
species primarily because of the 1,500 plant species (NP Fruska Gora 2011d) and 211 bird
species out of which 130 are nesting in the park (Institute for Nature Conservation of Serbia

2011c). Presence and diversity of fungi is also registered (NP Fruska Gora 2011c).
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Since it is very close to the city of Novi Sad, Fruska Gora presents one of the favourite picnic
and recreational areas for the local population. The park itself is very well equipped with

tourist infrastructure (hotels, restaurants, bicycle trail, etc.) (NP Fruska Gora 2011b).

2.1.2 National Parks in Montenegro

Montenegrin five national parks: Durmitor, Biogradska gora, Skadar lake, Lovcen and
Prokletije make up around 10% of the surface of the country (NP Montenegro 2011). The
following section of the thesis will describe and discuss in more detail their geographical, geo-
morphological, and other natural and anthropogenic characteristics.

National park Durmitor

NP Durmitor, proclaimed in 1952, is the oldest out of all ten national parks in Serbia, and in
Montenegro. It has been placed on the UNESCO’s list of world’s natural and cultural heritage
(NP Durmitor 2011b). According to the spatial plan of the park, it covers 334km?* (Gregovic
R. and Dragicevic D. 2011c) or 390km’ with the protective zone (NP Durmitor 2011b), and it
is located in the north-western part of Montenegro. Its main parts are Durmitor mountain
range and Tara River canyon (NP Durmitor 2011b) which together occupy the territory of five
municipalities. Geo-morphologically, it is characterised by 48 mountain peaks higher than
2000m, the highest being Bobotov kuk (2523m)(NP Durmitor 2011b). The canyon of Tara
river is the second deepest canyon in the world (1300m, Tara), right after Colorado river’s
Grand Canyon (Gregovic R. and Dragicevic D. 2011c). Five basic ecosystems could be found
in this park: high-mountains pastures, ecosystem of rocks and cliffs, coniferous forests,
deciduous forests and water ecosystem (NP Durmitor 2011a). These ecosystems host some of
the very rare plant species like Edelweiss and different species of Pine tree (Gregovic R. and

Dragicevic D. 2011c).

10
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Anthropogenic activities are mainly focused on upkeep of cattle and the development of
winter ski tourism around the small town of Zabljak and river-rafting tourism in the Tara
canyon (Gregovic R. and Dragicevic D. 2011c)

National park Biogradska Gora

South-west from Tara River canyon, and 10km away from Durmitor national park, is situated
the smallest national park in both Montenegro and Serbia. Biogradska gora takes up only
56.5km?’ distributed over four local municipalities (NP Biogradska Gora 2011a). Nevertheless
it is another old national park since it was proclaimed also in 1952 (Gregovic R. and
Dragicevic D. 2011b).

Natural characteristics of this park are unique in the pool of Europe’s protected areas, due to
the existence of five glacial lakes (NP Biogradska Gora 2011a) in the park and 16km? of rain
forest around those lakes. The rain forest is one of the last three in Europe (Gregovic R. and
Dragicevic D. 2011b). Mountain ranges higher than 2000m surround the lakes and protect
their rich biodiversity in flora and fauna, with bird species like white-throat, finches, booths
and couple of species of birds of prey (NP Biogradska Gora 2011b).

Main anthropological factors in the area of the park are communication infrastructure (railway
Belgrade-Bar), agricultural activities of local population which cause occasional erosion cores,
and the upkeep of the park’s infrastructure itself (Gregovic R. and Dragicevic D. 2011b).
National Park Skadar Lake

Skadar Lake, the largest national park in Montenegro, constitutes part of the border with
Albania. Approximately % of the lake area is located in Montenegro (Regional Ecological
Center 2011). Proclaimed in 1983., it covers 400km’ together with the territory surrounding
the lake (Gregovic R. and Dragicevic D. 2011a). It is known as one of the rare crypto-
depressions in Europe with the deepest point laying around 55m bellow the sea surface

(Gregovic R. and Dragicevic D. 2011a;Regional Ecological Center 2011).

11
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The main reason to protect this area is the existence of wetlands and swamps rich with rare
bird species. Dalmatin pelican (Gregovic R. and Dragicevic D. 2011a) is one of them, serving
even as a logo and a brand of the park. Flora of the lake has more than 900 species of algae,
and it also includes a very rare Skadar Oak which is almost extinct in the region (Gregovic R.
and Dragicevic D. 2011a).

Within the boundaries of the park, the most significant factors causing environmental
deterioration are: 1) intensive agriculture on the lake shores, 2) eutrophication processes due
to the pollution of the water coming from Moraca River, and 3) urbanization due to
communication infrastructure passing through the national park (Gregovic R. and Dragicevic
D. 2011a).

National Park Lovcen

Covering two municipalities and the area of 62.2km? in the southern part of Montenegro (NP
Lovcen 2011a), national park Lovcen represents a mountain chain situated directly behind the
coast line of the Adriatic sea. Due to its geographical position and prevailing meteorological
and climatic conditions (Radojicic B. 2008), this national park has a significant amount of
rainfall throughout the year. In return, this region has good conditions for high-mountain plant
ecosystems (Gregovic R. and Dragicevic D. 2011d). This results in 70% of the park being
covered with forests and the other 30% with pastures, medows and some agricultural land
(Gregovic R. and Dragicevic D. 2011d;NP Lovcen 2011c). Red fox and the Eurasian
sparrowhawk are listed as the most attractive animal species of this region and the park
represents a very suitable habitat for them (NP Lovcen 2011b). Anthropogenic pressures in
the park is mainly generated by the upkeep of cattle by the local population, both in the lower
and the higher sector of the mountain (Gregovic R. and Dragicevic D. 2011d) which has led to
some occurrences of erosion and forest degradation. Tourism also takes its toll, considering

the existing infrastructure (Gregovic R. and Dragicevic D. 2011d).
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National Park Prokletije

National park Prokletije is the youngest park (2009) of the previously listed (NP Prokletije
2011) and it covers 166.3 km? in the northwestern part of Montenegro (NP Prokletije 2011).
This area encompasses five local municipalities (NP Prokletije 2011) in the region of Prokletije
mountain range and it was proclaimed largely due to its geo-morphological characteristics (NP
Prokletije 2011;Radojicic B. 2008). Its steep gorges, Alpine river valleys, high rocky mountain
peaks bare a high resemblance with similar regions in the Alps (Radojicic B. 2008).
Mild-continental climate made it possible for various forest, water and grassland ecosystem to
develop in this region (NP Prokletije 2011;Radojicic B. 2008) and they are fostering 1,700
plant species, most prominent of which are beech, fir and spruce (NP Prokletije
2011;Radojicic B. 2008) . Fauna consists mainly out of various birds (161 specie), large
mammals (bear, wild boar, deer, linx, etc.) and some reptiles (the Alpine newt, tree frog,
salamander, etc.)(NP Prokletije 2011).

In this national park tourism has not been developed yet, so the existing infrastructure does

not take-up as much space as agricultural work of the local population.

2.2 Legal Aspect of Protection and Monitoring of Nature and National Parks in

Serbia and Montenegro

The two states chosen for this research, Serbia and Montenegro, had constituted part of the
same state for the past six decades, up until 2007. They were parts of the Socialist Federative
Republic of Yugoslavia from 1945-1991., then Federative Republic of Yugoslavia from 1991-
2003. and, in the end, State Union of Serbia and Montenegro from 2003-2006. These
circumstances have resulted in a very similar legal framework for nature protection and
monitoring. Main characteristics of this framework will be presented in this section, for Serbia,

and for Montenegro, respectively.
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2.2.1 Serbia

The largest duties and responsibilities in the field of the environment, environmental protection
and monitoring in Serbia are assigned to the Ministry of Environment, Mining and Spatial
Planning. This ministry is in charge of recommending and approving all legislature pertaining
to the environment and its protection. This ministry, and all its related agencies and other
governmental bodies, conduct their activities according to and in compliance with a couple of
major legal acts, which will be briefly discussed.

The most important, and the most encompassing, major legal document is the Law on Nature
Conservation (2010). This law sets standards for all governmental efforts and activities to
protect and preserve natural treasures on the territory of the Republic of Serbia, whether they
are biological, geological or landscape (Law on Nature Conservation 2010). It is very
important to point out that this law was ratified recently, and it has been completely
harmonized with the European Union (EU) legislature on environmental protection and
nature. This constitutes a part of the larger process of harmonization of legal frameworks in

Serbia, required for the succe