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ABSTRACT: The area of Bačka is located in northwestern part of Serbia. Although it is 
predominantly a lowland area, Bačka is characterized by several relief forms that dif-
fer in altitude, geological and pedological composition, hydrological conditions, var-
ious anthropogenic influences and, therefore, land cover. For the study period, socio-
geographical characteristics are more important than natural ones. Human has largely 
influenced the spatial changes in this region, first of all by forming agricultural areas in all 
suitable places, then by expanding urban areas caused by population growth, and also by 
woodcutting and pond formation. Research is focused on the period since there is more 
accurate and comparable data on the land cover of Serbia in order to detect and ana-
lyze the changes faithfully. This paper uses geospatial data from Corine Land Cover (CLC) 
database that shows the state of land cover from 1990 to 2018 for most of Europe. The 
aim of this paper is to recognize spatial changes in these data using geographic informa-
tion system (GIS) and to identify the factors that caused these changes. Motive for this 
research is still a small number of papers on this topic in Serbia. 
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INTRODUCTION

The history of studying spatial changes through remote sensing begins with the 
launch of the first satellites for Earth observation in the second half of the 1960s, first 
of all Landsat program. Today we also use other sources, such as archival satellite im-
ages of the Corona program, which was a secret military program in the second half of 
the 1960s. 

Over time, methods and techniques for monitoring spatial changes have evolved and 
refined, but basic methods are still used today because of their simplicity and fast perfor-
mance. At the same time, the theoretical part of science was developing. The great inter-
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est in the topic of monitoring spatial change on Earth can be explained by the increas-
ing attention to the effects of global climate and anthropogenic changes (Théau, 2012).

The latest geospatial studies on the subject of surface changes are concerned with the 
application of remote sensing and modern methods of processing and analysis of geo-
spatial data that open the possibility of studying surface changes globally with very high 
spatial and temporal resolution (Hansen et al., 2013). 

Theoretical approach to this scientific discipline in the 21st century was largely con-
tributed by Burgi, Hersperger and Scheneeberger (2004) trying to define the driving 
forces of landscape change, then Lambin and Geist (2006) who dealt with the causes of 
global environmental changes, i.e. land use and land cover changes, as well as the lo-
cal processes that cause these changes. Plieninger et al. (2016) have dealt with the major 
driving forces of spatial changes in Europe. Some of the scientists who have dealt with 
this subject in Serbia are Samardžić-Petrović et al. (2015), and Potić et al. (2017). Stank-
ov et al. (2016) were explored surface change issues and their impact on tourism, and 
Jovanović et al. (2015) applying remote sensing to changes in land cover in Zlatibor. 

There are four geomorphological units in Bačka: Subotica sandy terrain, loess pla-
teaus, upper Pleistocene (Diluvial) terraces and alluvial plains of the Danube and Tisa 
rivers (Bukurov, 1975; Popov et al., 2012). These units differ from each other in eleva-
tion, with the consequence that this, at first glance monotonous area, has as many as 22 
categories of land cover.

The data sources for this research were downloaded from the Copernicus website in 
the form of a Corine Land Cover (CLC) database that shows status of land cover of the 
1990, 2000, 2006, 2012 and 2018 for most European countries. Using this database we 
get exact and comparable data with the same resolution and quality.

The aim of the paper is to identify the main tendencies of the changes that happened 
on this territory during the investigated period, their interpretation and analysis using 
GIS methods, as well as to identify and explain the factors that caused these changes. Fi-
nally, the paper will attempt to answer the question of possible changes in land cover in 
Bačka in the coming decades.

MATERIAL AND METHODS

Study area

Bačka is located in the southern part of the Pannonian Plain and in the northwestern 
part of the region of Vojvodina and Serbia. It is bounded by the river Danube in the west 
and south, the river Tisa in the east and the border with Hungary in the north. Consid-
ering the natural northern border of the Balkan Peninsula on the Sava and Danube riv-
ers, Bačka belongs to the region of Central Europe. Its landscape is relatively monotonous. 
However, Bačka is not an ideal plain because it contains several geomorphological enti-
ties that differ from each other in time and manner of origin, as well as the forces that cre-
ated them. Almost all of the territory of Bačka is covered with extremely fertile land and 
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has been an attractive destination for settlements since ancient times (Bukurov, 1975). 
The area of Bačka according to Davidović et al. (2005) is 9224 km2, according to Kicošev 
et al. (2006) this number is 8671 km2. If the Srem parts of the Novi Sad and Bačka Palan-
ka municipalities are annexed to Bačka, then its surface is 8956 km2 (Bukurov, 1978; Sub-
in, 1979). Area obtained by vectorization of its surface following the border with Hunga-
ry and the central parts of the Danube and Tisa river flows in MGI Balkans 7 projection is 
8927.9 km2 and this surface is used to analyze the surface changes in this paper. 

Definition and study of spatial changes

Landscape is the primary sphere in which the combined effects of society and nature 
become visible. As society and nature are dynamic and changeable, change is an inevi-
table feature of landscapes. Today’s landscape is the result of natural processes and hu-
man influences in the past (Burgi, 2004). Théau (2012) defines the detection of spatial 
changes as the process of noticing differences in state of an object or occurrence through 
its observations at different times. The primary sources of data used in such studies are 
mostly digital, raster satellite and aerial images. However, data in analogue form in the 
form of topographic maps are also used. Vector, economic and historical data may be 
used to a lesser extent.

Remote sensing allows collecting big amounts of data by monitoring of large areas, 
and its use enables us to obtain an accurate picture of the condition of the land surface 
(Grujić et al. 2017). Satellite imagery provides the highest coverage of the investigated 
territory in terms of spatial, temporal and spectral resolution (Théau 2012). Images from 
satellites have a wide application for identification and detection of objects, phenomena 
and changes on the surface of the Earth (Popović, Jovanović, 2017). Today they are a free 
source of geospatial information and can be downloaded in high resolution. 

Burgi et al. (2004) identified 5 major drivers of spatial change: socioeconomic, polit-
ical, technological, natural and cultural. 

Spatial changes can most easily be observed by analyzing one of the land cover data-
bases. These bases are generated by exhaustive analysis and processing of satellite imag-
es from Landsat, Modis, Sentinel or other satellites. For the purposes of this paper, the 
Copernicus Corine Land Cover program database, which was implemented in the Eu-
ropean countries for 1990, 2000, 2006, 2012 and 2018, was used. 

Corine land cover

The land cover mapping project under this program aims to provide, through the 
Corine database, quality localized geographical information on land cover in Europe. 
The goal of Corine database is to provide a list of land surface features, primarily for the 
proper management of the environment (Heyman et al., 1994). With the development 
of technology, each subsequent recording was more modern. The project of the first Co-
rine recording in 1990 took a whole 10 years, while it took a year and a half to create the 
last Corine program from 2018. Number of countries implementing this program in-
creased with each successive program, with 38 countries participating in the program 
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since 2006. Although the technology has advanced, therefore, the possibility of more 
detailed and better mapping of land cover, in order to compare them across all five im-
plemented mapping programs, the minimum mapping unit (MMU) is 25 hectares for 
polygons, and the minimum line thickness for line entities is 100 meters. For the spatial 
change database, the MMU is 5 hectares (https://land.copernicus.eu).

According to Corine nomenclature, land cover classes are grouped into three levels. 
There are 44 classes on the third, most detailed level of the Corine classification, on the 
second 15, while the first level is made of five classes: Artificial surfaces, agricultural ar-
eas, forests and semi-natural areas, wetlands, and water bodies (Nestorov, Protić, 2009). 

In Bačka, 26 classes of land cover out of 44 existing under this program occur 
through the five implemented Corine programs. Of these, four classes occur in some 
years but not all, such as airports, landfills, construction sites, and dunes, beaches and 
sands. Other 22 classes appear in all investigated years.

In software ArcMap 10.2., maps of the land cover in Bačka were visualized, then the 
areas affected by the change of land cover class were detected on them. After that, it was 
observed in which classes the most changes occurs, i.e. within which types of land cover 
the decrease occurred and within which types of surfaces increase occurred. 

RESULTS AND DISSCUSION

Artificial surfaces

Of the 26 classes that occur in Bačka through these programs, as many as 11 repre-
sent artificial surfaces, i.e. Class 1, namely: Continuous urban fabric with code 111, dis-
continuous urban fabric (112), industrial or commercial units (121), road and rail net-
works and associated land (122), port areas (123), airports (124), mineral extraction sites 
(131), dump sites (132), construction sites (133), green urban areas (141), and sport and 
leisure facilities (142). Of these categories, discontinuous urban fabric accounts for the 
largest distribution, accounting for 85% of this class in 2018, up to 86.9% in 2000. The 
second category by area is industrial or commercial units, which occupy from 9.4% to 
11.1% of the total area under this class. Other classes of artificial surfaces take up much 
smaller space (Table 1).

Comparing artificial areas with the total area of Bačka, it is concluded that they have 
an extremely low percent, ranging from 5.4% in 1990 to 5.9% in 2018, i.e. from 482 km2 
to 527.3 km2 (Figure 2). It is concluded that artificial areas had a constant increase in the 
share of the entire Bačka area between first and last Corine programs, which is an in-
crease of 45.15 km2 and represents the largest increase of any category of land cover in 
the analyzed period.

This data can be used to evaluate the urbanization of the study area. When the data 
are presented cartographically, it is possible to see in which areas in Bačka urbanization 
was most intense and in which direction. It can be concluded that there was an increase 
in urban areas in all parts of Bačka (Figure 1). The most intensive expansion occurred 
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on the peripheries of major cities: Novi Sad, Subotica and Sombor. Rural areas have suf-
fered minimal changes. In the districts of those small settlements that recorded an in-
crease, this was mainly related to the increase of industrial units.

Agricultural areas

Arable land is the class of land cover that has the largest spatial coverage in Serbia. In 
2006, this percentage was as high as 56.7% (Nestorov, Protić, 2009). Because Bačka is a 
highly agricultural region, this share is even larger, ranging from 84.9% in 2018 to 85.1% 
in 1990. Figure 2 show a decrease in territory under this class, which for the whole pe-
riod amounted to 24.56 km2, which is the second largest decrease after the class of for-
ests and semi-natural areas. This category of land cover in Bačka occurs in the following 
classes: Non-irrigated arable land (211), vineyards (221), fruit trees and berry planta-
tions (222), pastures (231), complex cultivation patterns (242), and land principally oc-
cupied by agriculture with significant areas of natural vegetation (243). Non-irrigated 
arable land has the highest percent throughout the entire study period, with its percent-
age ranging from 90.5% in 1990 to 92.6% of all agricultural areas in 2018. 

Figure 1. Urbanization of Bačka between 1990 and 2018
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Forest and semi-natural areas

In Bačka, this class is represented by broad-leaved (311), coniferous forest (312), 
mixed forest (313), natural grassland (321) and transitional woodland/shrub (324). The 
percentage of these areas in Serbia is around 38% (Nestorov, Protić, 2009), and in Bačka 
in the observed period it ranged from 6.5% in 2006 to 7% in 1990. Such a large differ-
ence from the national percentage can be explained by the fact that in the past two cen-
turies almost all natural land has been converted into arable land. The areas under this 
class ranged from 575.7 km2 to 622.1 km2. It is concluded that this class suffered the larg-
est reductions from 1990 to 2018 of 46.25 km2. 

As forests represent an extremely important category of land cover whose spatial 
changes would have to be considered separately in spite of their smaller share in the ob-
served territory, in this paper this class will be divided into two: forests; and grass and 
shrub vegetation. 

Forests

They represent a category of land cover, which, according to the most detailed level of 
Corine nomenclature, is divided into three classes: broad-leaved forest, coniferous for-
est and mixed forest. Broad-leaved forests are the most widespread in Bačka, account-
ing for 95% of all forests in this region. The area under forests is decreasing in the same 
trend as the whole class of natural areas. A sharp decline occurs from 1990 to 2006 (Fig-
ure 2) followed by a slight increase in these areas. The area under forests in Bačka rang-
es from 3.7% in 2006 to 4.2% in 1990. 

Grass and shrub

This, second part of the category of natural surfaces in Bačka throughout the studied 
years appears in two classes: natural grassland and transitional woodland/shrub. Class 
named dunes, beaches and sandy plains existed only in 1990 on an area of 0.1 km2. Tran-
sitional woodland/shrub accounts for 73.7% of this category in 1990 to 82.2% in 2018. 
This class grew steadily over the observed period, while natural grasses declined. Spaces 
under grass and shrub have a different trend of movement as opposed to forests. They in-
crease until 2000, after which their area declines until 2012, and has experienced a slight 
increase between the last two Corine programs. 

Wetlands

Category of wetlands is represented in Bačka and the whole of Serbia by only one 
class: inland marshes (411). Of the five basic land cover classes according to Corine no-
meclature, this class has the smallest spatial distribution. In Serbia, inland marshes cov-
er 0.3% of the territory (Nestorov, Protić, 2009), while in Bačka this number is twice as 
high - from 0.5% in 1990 to 0.7% in 2018. Wetlands are the class that suffered the largest 
increase in surface area after artificial surfaces, by 17.3 km2. 
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Water bodies

Water bodies make the fifth and last category of the five basic categories of land cov-
er. It is represented in Serbia and Bačka with two classes: water courses (511) and wa-
ter bodies (512). The first consists of rivers, streams and canals, and the second con-
sists of lakes, ponds and swamps. According to the spatial distribution, this type of land 
cover is in the penultimate place just above the wetlands with a share of 1.3% in Serbia 
(Nestorov, Protić, 2009), and in Bačka this number ranged from 1.96% in 1990 to 2.09% 
in 2006. Observing the entire study period, this class increased its area by 8.22 km2. 
These areas increase until 2006, after which this number moderately decreases (Figure 
2). Water courses account for 59.7% of this category in 2000 to 63.5% in 1990.

Figure 2. Change of basic classes of land cover in Bačka between 1990 and 2018 in km2



104 Researches Review DGTH | 48-2, 97–111 | 2019

Table 1. Corine Land Cover classes and its areas from 1990 to 2018 in km2

Corine Land Cover class 1990 2000 2006 2012 2018

111 Continuous urban fabric 0.3 0.3 0.3 0.3 0.3

112 Discontinuous urban fabric 418.6 435.5 443.7 444.5 448.1

121 Industrial or commercial units 46.7 47.1 56.2 56.7 58.3

122 Road and rail networks and associated land 2.2 1.9 2.4 2.4 3.3

123 Port areas 0.5 0.5 0.5 0.5 0.5

124 Airports 0.7 0.0 0.0 0.0 0.0

131 Mineral extraction sites 5.2 5.2 5.3 5.4 4.8

132 Dump sites 0.25 0.84 1.82 2.09 2.86

133 Construction sites 0.4 0.3 0.0 0.9 0.4

141 Green urban areas 2.4 4.1 3.5 3.5 2.9

142 Sport and leisure facilities 5.1 6.5 7.6 7.6 7.1

211 Non-irrigated arable land 6879.4 6881.2 7014.0 7017.2 7015.3

221 Vineyards 9.6 11.6 7.5 6.4 5.6

222 Fruit trees and berry plantations 18.4 17.3 24.3 25.8 57.0

231 Pastures 143.7 172.4 163.5 160.3 157.3

242 Complex cultivation patterns 480.9 440.9 311.9 312.3 269.3

243
Land principally occupied by agriculture, with 
significant areas of natural vegetation

69.2 70.8 59.5 59.4 72.0

311 Broad-leaved forest 355.5 323.1 311.0 313.3 313.3

312 Coniferous forest 6.7 6.3 4.9 4.6 3.3

313 Mixed forest 11.9 12.9 12.9 12.9 13.5

321 Natural grassland 62.5 42.3 46 44.1 43.7

324 Transitional woodland/shrub 185.4 209.7 201.0 201.2 202.1

331 Beaches, dunes, and sand plains 0.1 0.0 0.0 0.0 0.0

411 Inland marshes 47.9 55.1 65.1 62.3 65.3

511 Water courses 111.0 109.3 116.1 116.1 113.7

512 Water bodies 63.5 59.7 62.3 62.5 62.1

Since the period between the first two Corine recordings (1990-2000) is the longest 
and considers changes in land cover over a period of ten years, unlike all other programs 
during the study period that were carried out at intervals of six years, it was expected 
that this period brings the biggest changes (Figure 3). The reason is not only the longer 
period between two diameters, but also the social events that occurred during this pe-
riod. This is mostly related to the civil war in the former Yugoslavia, which led to large 
emigrations of primarly Serb population from preset-day Republics of Croatia and Bos-
nia and Herzegovina. A large number of these people were accepted by Bačka as one of 
the closest territories to war events because of its western position in the country. Also, 
because of the poor economic and security situation between these two observing years, 
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a number of people left the country and sought residency in one of the more developed 
European countries. These events caused, first and foremost, the expansion of urban ar-
eas, then abandonment and overgrowing of agricultural areas, and deforestation be-
cause of inflow of population, especially in the western part of Bačka where the need for 
wood in the form of heating and building materials has increased. The areas where the 
most spatial changes occurred are in the western Bačka, in the alluvial plain of the Dan-
ube. Poylgons of changes also occur in the lower part of the Danube flow, near Novi Sad, 
then Subotica, Odžaci, on the Biserno ostrvo, southern parts of Potisje, etc. Parts of cen-
tral and eastern Bačka remained unchanged during this period. 

Figure 3. Polygons of changes occured between two Corine recordings
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Amoung the basic categories of land cover, the greatest reduction was suffered by for-
ests, which lost as much as 31.8 km2 of their land. The following are agricultural areas 
that have reduced their distribution by 6.9 km2. Other categories increased their surface 
area, primarily artificial surfaces, which increased by 19.3 km2 (Figure 4). 

Most changes in this period occurred in categories 211 - non-irrigated arable land, 
311 - broad-leaved forest and 324 - transitional woodland/shrub. The change that affect-
ed the largest area was from broad-leaved forest to tranisitional woodland/shrub area, 
i.e. deforestation. These areas are represented by rivers, mostly in the northwestern part 
of Bačka (Figure 5). The second in surface was the change of opposite direction - from 
the transitional vegetation to deciduous forest. It occurs in the same areas but on a much 
smaller scale. The next three changes in area are related to the loss of agricultural land 
(211) in favor of pastures (231), then transitional vegetation (324) and discontinuous ur-
ban areas (112). These data confirm that agricultural land has lost a large area and that 
it has been replaced by pastures, transitional woodland and shrub, and urban areas, 
speaks of their abandoned and expanding peripheries of large cities.

The shorter period between the two recordings and the more peaceful social events 
led to a smaller volume of spatial changes from 2000 to 2006 compared to the previ-
ous period. Looking at the Figure 3, it can be concluded that major changes were taking 
place in southern Bačka in the area of Koviljsko-petrovaradinski rit. Changes are also 

Figure 4. Change in surface of basic Corine Land Cover classes in km2  
between two Corine recording (1. artificial, 2. agricultural, 3. forest, 4. grass and shrub,  

5. wetlands, 6. water bodies)
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visible in the far north and northwest of Bačka. It is again part of central and eastern 
Bačka with no change of land cover class. This is due to the small number of inhabitants, 
the lack of large settlements, rivers and forested areas, as well as extremely high quality 
land that is not used for purposes other than agricultural.

The urbanization of Novi Sad, Subotica and Sombor is on a smaller scale, but it is 
still present. Urban areas also experienced the largest increase (Figure 4) of 18.9 km2. 
The second class of land cover by extension is wetlands that have expanded by as much 
as 10 km2. Forest and agricultural areas suffered the greatest reduction in this period - 
13.5 km2. These changes can be explained by the continued expansion of urban areas at 
the expense of agricultural, as well as the emergence of arable land in areas of forests, 
grass and shrubs. Illegal deforestation is certainly a major factor in reducing forest area. 
During this period, reduced agricultural land was influenced by the formation of artifi-
cial water reservoirs.

The major changes are also related to classes 211, 311 and 324 as in the previous 
period. Again, the largest area was affected by the change from broad-leaved forest to 
the transitional woodland/shrub. This change occurred in northwestern and western 
Bačka in the alluvial plain of the Danube, then in southern Bačka on the same geomor-
phological unit, and also in northeastern Bačka - alluvial plain of the Tisa. The second 
change in surface is again the opposite direction one, and can be seen most in southern 
Bačka. Following are changes that take a completely different direction than between 
1990 and 2000. Now there is an increase of 211 - non-irrigated arable land, which comes 
in the place of pastures, complex cultivation patterns and fruit trees and berry planta-
tions (Figure 5). These changes are indicative of the revitalization of agricultural land af-
ter the period of their abandonment. 

The third research period (2006-2012) shows the continuing decrease in the volume 
of spatial changes as we approach the present time and condition (Figure 3). This is the 
period with the least changes in land cover in the observed interval. The changes are 
again most prevalent in western and southern Bačka, along the Danube and lower flow 
of the river Tisa. During this interval, the urbanization processes of the largest cities de-
creased. The entire interior space of Bačka remained almost unchanged.

During this period, an increase in the area under forest of 1.9 km2 occurs for the 
first time, which is the second largest increase in this period after artificial surfaces that 
have expanded by 2.3 km2. This interval was marked by depopulation in Bačka, and 
there was no need for urban sprawl except in the two largest cites - Novi Sad and Subot-
ica due to the high volume of village-city migrations. The increase in forests can be ex-
plained by continuous process of cutting-planting forest in PC “Vojvodinašume” where 
new trees are planted on the same sufaces after logging. This period is the first time that 
agricultural land has been increased too, by 0.6 km2. They originated mostly on natural 
grassland sites. Other land cover categories have reduced their range, the most wetlands 
losing 2.8 km2 of their land area. This was due to the drainage of wetlands and the for-
mation of ponds in their place. 

Although this is the first time the forest has been enlarged, the biggest change is 
again from class 311 to 324, i.e. deforestation. The second change is from 324 to 311, 
which covered only 3 km2 less. The third change by its surface was the change from ara-
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ble land to orchards. This is followed by the loss of water areas in favor of the transition-
al vegetation and natural grasses in favor of non-irrigated arable land. 

The last period (2012-2018) brings significantly more changes than the previous one. 
The Figure 3 for this interval show much less changes in western Bačka, while the ma-
jority were in the area of Koviljsko-petrovaradinski rit. For the first time, major chang-
es are observed in central Bačka. 

Figure 5. Five biggest changes in surface for each period between two Corine programs
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Urban areas (4.7 km2), wetlands (3 km2), and grass and shrubs (0.5 km2) suffered an 
increase. Other categories of basic land cover types reduce their area, the highest agri-
cultural areas (4.8 km2). This large decrease in arable land in the period when no sig-
nificant changes were expected was due to artificial surfaces. The increase in grass and 
shrubs is mainly due to the category of transitional woodland and shrub area occurring 
in deciduous forest areas. This change has hit the largest surface in this period as well. 
In the second place there is a change in the opposite direction, and both were happening 
in the area of southeast and west Bačka. As in the previous period, the third place is the 
increase of orchards this time by as much as 8.85 km2, which indicates the orientation 
of a large number of farmers to produce fruit instead of arable crops. This is followed by 
a change from wetlands to agricultural land, then from agricultural to industrial and 
commercial units (class 121). The emergence of this change on area of 1.18 km2 talks 
about the insistence of state policy on employment of people in industrial production. 

CONCLUSION

The natural conditions that influenced the occurrence of certain types of land cover 
did not have a major impact on their changes from 1990 to 2018. The greatest impact on 
these changes was man. There were a total of 26 Corine land cover classes in the area of 
Bačka during this interval, 22 of which occur throughout the all observed years.

Artificial surfaces have been spreading throughout the period, and in particular they 
have been influenced by the class of discontinuous urban fabric and industrial and com-
mercial units. These changes have mostly occurred on the peripheries of major cities 
such as Novi Sad, Subotica and Sombor. The largest area was covered by the class of ag-
ricultural areas with a share of over 80% in the total surface area of Bačka. They reduce 
their surface area throughout the period. The forests, mostly deciduous, suffered the 
greatest decrease in the observed period. 

Spatial changes were most intense in the period from 1990 to 2000. This was most-
ly influenced by social circumstances, as a number of refugees from Croatia and Bosnia 
and Herzegovina settled this area, which resulted in the increase of urban areas and de-
forestation for the needs of building material and heating. The characteristic of this pe-
riod is the abandonment of agricultural areas. 

Between 2000 and 2006, the changes were much smaller and occurred near rivers or 
large cities. Urban areas suffered the greatest increase as a result of migration from vil-
lages to cities. During this period, there was pronounced degradation and increase of 
wetlands and water bodies. 

The interval from 2006 to 2012 produced the least changes in the entire study period. 
Most changes occurred in the alluvial plain of the Danube. The intensity of urbanization 
has decreased. This is the only period when agricultural areas and forests increase, while 
the area of wetlands, and grass and shrubs has decreased. The pastures are converted 
to arable land, and the arable land in many parts of Bačka become plantations of fruit. 

Spatial changes in the last analyzed period (2012-2018) were determined by the re-
ductions in forests and agricultural areas, and a large increase in urban areas and wet-
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lands. One of the bigger tendencies is the transition from arable land to industrial and 
commercial units that shows an orientation towards employment in the industry. 

Three regions of major spatial changes are distinguished. Western Bačka is the area 
that has undergone the greatest changes in the analyzed period, most influenced by man 
by changing the natural environment through the abandonment of arable land, defor-
estation and the formation and expansion of ponds. The second and third major change 
regions are the northeast and southeast Bačka. These two areas have large cities gravitat-
ing towards large number of people, which has influenced their expansion. The second 
part in these two regions is the changes of natural surfaces in the alluvial plain of the 
Tisa river and in Koviljsko-petrovaradinski rit where extensive declines in broad-leaved 
forests occurred in favor of the transitional woodland/shrub and grassy vegetation. 

The parts with the least spatial changes are central and eastern Bačka. The reasons 
can be found in the absence of large cities and rivers. Small areas under forest and ex-
tremely high quality agricultural land that did not need to be used for other purposes. 

In the next decade, the expansion of artificial areas around Novi Sad and Subotica 
can be expected to continue, in which a rage influx of population will create the need 
for the construction of new residential and industrial units. Further pressure on forest 
and agricultural land is projected, but at a lower intensity than in the period covered by 
this research. 
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