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Abstract: Soil erosion, as a complex geomorphological process, is conditioned by the natu-
ral characteristics of an area, but its intensity is significantly amplified by various forms of
anthropogenic activity. The main objectives of this research are: (1) to quantify erosion pro-
cesses in the rural areas of the Velika Morava Basin; (2) to examine the geospatial differen-
tiation of settlements based on the most significant geographical factors; and (3) to deter-
mine the influence and hierarchy of geographical determinants that shape the intensity of
soil erosion. The Erosion Potential Model (EPM) was applied to identify and assess the de-
gree of soil erosion risk. Geospatial differentiation of rural settlements was performed using
Factor Analysis (FA) on a set of 18 selected geographical indicators grouped into three cate-
gories: physical-geographical, demographic, and agrarian-geographical. The first four ex-
tracted factors explain 79.52% of the total variance. The results show indicate that the ma-
jority of settlements are determined by natural conditions and demographic characteristics.
This multidisciplinary methodological framework provides an important basis for develop-
ing sustainable soil management policies, diversifying the rural economy, and revitalising
rural areas.
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Introduction

Soil erosion, as a global phenomenon (Borelli et al., 2021), affects all continents and is
recognised as a major threat to agriculture and the environment (Panagos et al., 2015;
Borelli et al., 2020; Kucher et al., 2021; Di Bene et al., 2022). This complex geomor-
phological process is conditioned by natural factors and intensified by human activi-
ties. Changes in any of these factors may alter the intensity and the spatial and tem-
poral distribution of soil erosion (Golosov et al., 2018). The same factors will not have
identical effects on soil erosion across different geographical environments. Moreover,
viewed through a temporal lens, the influence of certain soil erosion factors may vary
over time within the same area (Guo et al., 2021). Some factors of soil erosion are more
prone to temporal fluctuations than others, such as climatic factors, hydrological char-
acteristics, vegetation, and anthropogenic activities (Min et al., 2024).

In this context, numerous studies attempt to quantify the influence of natural con-
ditions on water erosion and thereby contribute to soil protection by preventing sub-
stantial losses of this resource. The geological and pedological characteristics of a given
area can influence erosion (Ouallali et al., 2020). Soil erosion occurs across all soil
types, with only the intensity of erosion varying. The fundamental properties of the
soil, as well as its current state, determine the direction and intensity of erosion (Guo
et al., 2017; Kidane et al., 2019; Tavares et al., 2019; Li et al., 2019).

Morphometric characteristics of an area may influence soil loss rates. Research has
shown that lithological and morphometric terrain features can have a greater impact
than precipitation (Aalto et al., 2006). Slope angle is often cited as an important factor
in erosion (Solaimani, Modallaldoust & Lotfi, 2009; Shen et al., 2016; Li et al., 2019;
Xiao et al., 2021; Guo et al., 2021). Erosion may also vary across different elevation
zones (Manojlovié¢, 2019). The frequent interaction between geomorphological and hy-
drological phenomena (Baharvand & Pradhan, 2022) often contributes to high soil ero-
sion intensity. Finally, a combination of diverse natural conditions may act as the main
drivers of increased erosion rates. Intense precipitation and earthquakes, which trigger
landslides and mass movements, can generate large quantities of sediment over shorter
time periods (Zorn & Komac, 2006).

Climatic conditions, particularly high precipitation amounts, are a significant deter-
minant of soil erosion processes (Jones et al., 2012; Aulakh & Sidhu, 2015; Tehrany et
al., 2017). The combination of heavy precipitation and steep slopes results in high erosion
rates (Ahmadi et al., 2020). The interaction between climate change and soil erosion is
one of the central topics in soil science (Van den Born et al., 2000; Shen et al., 2016).
Research findings demonstrate that climate change has a substantial impact on the in-
tensity of soil erosion (Jones et al., 2012; Pepin et al., 2013; Eekhout & De Vente, 2022).

Changes in vegetation cover are considered one of the main determinants of the
erosion process (Zeleke & Hurni, 2001; Sharma et al., 2011; Serpa et al., 2015; Golosov
et al., 2018; Uddin et al., 2018). Seasonal fluctuations in vegetation cover may also be
a major cause of intra-annual variations in erosion (Dragicevié, Karleusa & Ozanic¢,
2018). Deforestation driven by high population density or intensive livestock develop-
ment (Ananda & Herath, 2003; Greipsson, 2012) has caused erosion of unprecedented
magnitude. The absence of planned land management has led to extensive soil losses
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and large-scale degradation. The main reason for poor land management is rapid pop-
ulation growth and increasing food demand (Tsegaye & Bharti, 2023). Agrarian over-
population, combined with natural conditions—steep slopes and extreme climatic con-
ditions reflected in intense precipitation—drives dynamic changes in soil erosion (Fenta
et al., 2020). However, opposite trends also exist. Certain parts of Serbia, from the
perspective of soil erosion, are characterised by specific transformations of agrarian
landscapes (Zivanovi¢ et al., 2022; Malinié et al., 2025), which over the past few dec-
ades have contributed to a noticeable decline in soil erosion.

Given the geostrategic, transportation, and economic importance, as well as the
considerable agricultural potential of the Velika Morava Valley, the focus of this study
is the rural area of the Velika Morava Basin (438 rural settlements). The main objec-
tives of this research are: (1) to quantify erosion processes in the rural areas of the
Velika Morava Basin; (2) to analyse the geospatial differentiation of settlements based
on the most significant geographical factors; and (3) to determine the influence and
hierarchy of geographical factors shaping the intensity of soil erosion. Achieving these
objectives required the application of a methodological framework that integrates con-
temporary methods of physical and human geography with statistical techniques. Such
a multidisciplinary methodological design provides an important foundation for devel-
oping sustainable soil management policies, diversifying the rural economy, and revi-
talising rural areas.

Methodology of the Research

Study Area

The Velika Morava Basin (6,734 km?2) is located between the Carpatho-Balkan Mountains
and the mountains of the Serbian—Macedonian Massif (Menkovi¢ et al., 2018). The average
elevation is approximately 260 m. The geological substratum is predominantly composed
of Holocene alluvial deposits and Neogene lacustrine sediments. The basin lies in the tran-
sitional zone between the Cfa and Cfb climate types according to the Koppen classification,
with a predominantly continental climatic character (Milovanovi¢ et al., 2017). According
to the WRB soil classification, the basin is mainly characterized by Eutric Cambisols and
Vertisols, while Fluvisols and humic Fluvisols occur in alluvial plains, and Leptosols and
Eutric Leptosols in mountainous and higher-elevation areas (World Reference Base).

Urban centres are situated within the Velika Morava Valley, along Pan-European Cor-
ridor X, as well as in the valleys of major tributaries. Most rural settlements are located in
the municipalities of Kragujevac (56), Jagodina (52), and Paraéin (34). The region is
marked by pronounced depopulation and deagrarianisation processes. The rural popula-
tion declined by 29% between 1961 and 2011 (from 559,836 to 397,730 inhabitants) (Sta-
tistical Office of the Republic of Serbia).

Data Sources

For each rural settlement, 18 geographical indicators were defined, grouped into three
categories (physical-geographical, agrarian-geographical, and demographic) (Srejic,
2023). The physical-geographical indicators include: specific gross erosion (Ws), erosion
coefficient (Z), mean elevation (A), slope angle (S), share of Neogene sediments and al-
luvium (NSA), and forest cover (F). The agrarian-geographical indicators include: index
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of deagrarianisation on agricultural land (Index AgL), index of deagrarianisation on ara-
ble land (Index ArL), share of arable land within agricultural land (ArLs), general agrar-
ian population density (GDAgL), and specific agrarian population density (SDArL). The
demographic indicators include: depopulation index (Index RP), rural population den-
sity (DRP), vitality index (Index V), average age of the rural population (RPav), elderly
rural population (ORP), household index (Index H), and household size index (Index
Hs). The demographic and agrarian indicators were calculated based on data from the
Statistical Office of the Republic of Serbia for the years 1961, 2011, and 2012
(https://www.stat.gov.rs/). The method of index numbers was used to quantify the mag-
nitude of changes in the selected indicators (Srejié, 2023).

Soil Erosion Assessment

Soil erosion in the Velika Morava watershed was assessed using the Erosion Potential
Method (EPM). Sediment yield (W) is calculated according to the following formula
(Gavrilovi¢, 1972):

W=T H-m-VZ -F o

Where: W (m3/year) — total annual gross erosion; T — temperature coefficient: T=v(t/10
+0.1; t —the mean annual air temperature (°C); H (mm) — mean annual precipitation; Z —
erosion coefficient; F (km2) — watershed area.

EPM uses a scoring approach for three descriptive variables to calculate the erosion
coefficient: soil resistance coefficient (Y), soil protection coefficient (X), and coefficient
of erosion type and extent (¢). The erosion coefficient (Z) can be calculated using the
following equation:

Z=Y-X- (¢ +1) )

Where Y is the soil resistance coefficient, X is the soil protection coefficient, ¢ is the coeffi-
cient of erosion type and extent, and I is the slope angle (%). The application of the EPM
for assessing soil erosion risk is used at various spatial scales, from global applications
(Bezak et al., 2024) to smaller territorial units such as torrent watersheds (Aleksova et al.,
2023; Petrovi¢ et al., 2024) or settlements (Velickovi¢ et al., 2022; Sreji¢ et al., 2023). It
has been applied in areas with high-mountain climates (Elbadaoui et al., 2023; Durlevic et
al., 2025), arid climates (Abdullah et al., 2017), tropical climates (Tavares et al., 2019),
Mediterranean regions (Stefanidis & Stathis, 2018), etc. However, the majority of studies
highlight the watershed as the primary spatial unit of application (Durlevi¢ et al., 2019). Its
fundamental role is the assessment of vulnerability to water erosion, but modern remote
sensing and GIS methods have advanced and expanded its application (Polovina et al.,
2024; Malusevié et al., 2025).

Statistical Methods

In the next phase of the research, spatial differentiation was performed using Factor Anal-
ysis (FA). This statistical procedure is based on the idea that a high degree of correlation
between two or more basic indicators (variables) allows their substitution with a common
indicator. This enables a unified quantitative formulation of hidden structures, i.e., new
diagnostic indicators representing a complex of combined variables that are not directly
observable (Sibinovié et al., 2024). The listed stages are:
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1. Rural settlements were differentiated according to the extracted factors.

2. The order of factors is not random, but reflects their significance in the overall analysis.

3. For each factor, a specific number of basic indicators was identified, which statistically
define the given factor.

4. Settlements within a single factor are interconnected by the same basic indicators, re-
flecting their mutual similarity.

5. The sign of the factor scores (+/-) indicates the differentiation of a given phenomenon
even within the factor itself. Thus, settlements within a single factor are similar, as they
are determined by the same combination of basic indicators. On the other hand, these
settlements differ from each other if the sign of the factor score differs (Sreji¢, 2023).

Results and discussions

Results of previous research have shown that changes in erosion intensity during the ana-
lysed period were predominantly influenced by deagrarianization processes of varying in-
tensity, driven by depopulation processes of the rural population (Srejié et al., 2025). Spa-
tial differentiation was performed using FA. This method enabled a multi-layered analysis
of the rural area in Velika Morava Basin.

The assessment of data suitability for Factor Analysis (FA) indicated that the analysis
was justified, as the Kaiser-Meyer-Olkin (KMO) value was 0.761 and p < 0.0001 (Kaiser,
1974). According to Table 1, the first four principal factors explain 79.52% of the total vari-
ance: Factor 1 explains 28.56%, Factor 2 explains 25.51%, Factor 3 explains 16.44%, and
Factor 4 explains 9.01%.

Table 1. Percentage of variance and cumulative variance after Varimax rotation

Factor 1 Factor 2 Factor 3 Factor 4
Variability (%) 28.56 25.51 16.44 9.01
Cumulative (%) 28.56 54.07 70.51 79.52

Table 2. Differentiation and order of geographical factors after Varimax rotation. (Rotation
method: Varimax rotation with Kaiser normalization; bolded values indicate correlated variables

included in PCs>0,40)
Factor 1 Factor 2 Factor 3 Factor 4 Communality

Ws 0.909 0.004 0.037 0.181 0.861
Z 0.929 0.007 0.041 0.170 0.894
A -0.867 -0.037 -0.274 -0.023 0.829

-0.917 -0.033 -0.246 -0.113 0.916
NSA 0.560 0.001 0.193 0.127 0.367
F -0.807 -0.015 -0.220 -0.137 0.718
Index AgL 0.355 -0.014 0.141 0.724 0.671
Index ArL 0.297 -0.026 0.095 0.950 1.000
ArLs 0.664 -0.029 0.100 0.193 0.489
GDAgL 0.008 0.981 0.100 -0.036 0.974
SDArL -0.070 0.980 0.091 -0.056 0.978
Index RP -0.006 0.878 0.300 -0.019 0.861
DRP 0.078 0.955 0.120 0.026 0.932
IndexV 0.238 0.170 0.877 0.086 0.863
RPav -0.276 -0.074 -0.886 -0.140 0.886
ORP -0.301 -0.071 -0.871 -0.115 0.867
Index H 0.042 0.214 0.508 -0.016 0.306
Index Hs 0.023 0.947 0.051 0.038 0.901
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Natural Conditions as a Determinant of Soil Erosion (Factor 1). This settlement
area includes 43.2% of rural settlements, i.e., 189 rural settlements in the immediate Ve-
lika Morava watershed. Half of the rural area of the watershed (51%) is covered by this
factor. These relatively homogeneous settlement areas occupy the peripheral southeast-
ern and southwestern parts of the watershed. Additionally, this type of settlement in-
cludes settlement areas located in the valleys of Velika Morava, Jasenica, Kubrus$nice,
and Jezava rivers in the north (Figure 1). Thus, a large number of settlements are deter-
mined by the following basic indicators: Ws, Z, A, S, NSA, F, ArLs (Table 2). Based on
this, it can be concluded that natural conditions play a significant role in the watershed
rural area differentiation. High correlation coefficients indicate that the importance of
each basic indicator individually is substantial (Graph 1). The negative correlation be-
tween specific gross erosion and the intensity of the erosion process on one hand, and
elevation (r=-0.867), forest cover (r=—0.807), and slope (r=—0.917) on the other,
demonstrates the expected decrease in erosion with increasing elevation. Although
steeper slopes generally indicate a higher predisposition to erosion, here the negative
correlation implies the opposite effect. The reduction of erosion with increasing slope can
be explained by the significant share of forest cover at higher elevations. Positive corre-
lation values with Neogene sediments (r=0.560) and with the share of arable land in ag-
ricultural land (r=0.664) indicate a higher vulnerability to erosion.

Index H
RPav
DRP
SDArLs
ArLs

Index AgL
NSA

Ws I

-1.5 -1 -0.5 o} 0.5 1 1.5

Fig. 1. Natural Conditions as Determinants of Soil Erosion

Mapping of soil erosion showed that in these settlements, erosion decreased during
the analysed period. The average erosion coefficient in 1971 was Z;=0.548, while in 2011
the intensity of the erosion process decreased to Z»=0.420. The reduction in erosion in-
tensity by 23% aligns with the decrease in specific gross erosion by 28%. Specific gross
erosion was Ws;=1049.3 m3/km2/year in 1971 and decreased to Ws2=757.4
m3/km?2/year in 2011. Analysis of natural conditions yielded the following results. The
average elevation in settlements of this type is A=280 m, and the average slope angle is
S=7.3°. This type of settlement has the highest richness in forest cover (29.6%), as well
as the highest proportion of the rock complex NSA (39%). The share of arable land within
agricultural land in these settlements is the highest (approximately 75%). However, it
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should be noted that arable land is the dominant form of agricultural land use in other
settlement types as well.

On Map 1, the differentiation of these settlements into two relatively independent set-
tlement areas is clearly visible. Analysis of factor scores allows a more detailed insight into
the variability of these areas. The peripheral southeastern and southwestern parts of the
watershed are characterised by higher elevation (A=400 m) and steeper slopes (S= 2.3°).
Forest cover is extensive (57%), while the share of the rock complex NSA is relatively low
(14.2%). Arable land is the dominant form of agricultural land use (58%). These natural
conditions also determined the intensity of soil erosion and specific gross erosion. During
the analysed period, the intensity of the erosion process decreased from Z;=0.359 to
Z2=0.227 (a reduction of 37%). Specific gross erosion was Ws;= 648.1 m3/km2/year in 1971
and Ws;=332.1 m3/km?2/year in 2011. Thus, a significant reduction in both the intensity of
the erosion process (37%) and specific gross erosion (48%) occurred in this area.

The second larger settlement area comprises 107 rural settlements and is located in the
valley of the Velika Morava and the valleys of its left tributaries (Jasenicka, Kubrsnica, and
Jezava) (Map 1). Compared to the previous group of settlements, this rural area is charac-
terised by completely different natural conditions. These settlements are located on lower
terrain (A=157 m), with an average slope angle of S=3.4°. Forest cover is less represented
(F=8.6%). The rock complex NSA is widely distributed (57.8%), and therefore, the share of
arable land within total agricultural land is high (88%). Changes in the intensity of the ero-
sion process are not as pronounced as in the previous settlement area. Mapping results of
soil erosion showed that the intensity of the erosion process decreased by 18%, with the
erosion coefficient being Z;=0.693 in 1971 and Z-=0.568 in 2011. The reduction in erosion
intensity was accompanied by a nearly identical decrease in specific gross erosion. In 2011,
specific gross erosion was Ws2=1083 m3/km?2/year, which is 20% lower than in 1971
(Ws2=1357 m3/km2 /year).

Anthropopressure as a Determinant of Soil Erosion (Factor 2). The rural area
determined by Factor 2 includes only 1% of rural settlements, i.e., 5 rural settlements
(Map 1). Vrbica is part of the peri-urban zone of Arandelovac. Kovacevac and Mladenovac
villages are part of the peri-urban zone of Mladenovac. These three settlements are lo-
cated in the northern part of the watershed. In the southern part of the watershed,
Voljavcée and Trnava are located, i.e., part of the peri-urban zone of Jagodina. Although
this is a very small area, the distinctiveness of these settlements is pronounced. The basic
indicators that determine them and distinguish them as a separate type of settlement are:
GDAgL, SDArL, Index RP, DRP, and Index Hs (Table 56). These basic indicators clearly
confirm that these are settlements with high population potential (Graph 2). The main
characteristic is the increase in population on one hand, and the reduction of agricultural
land on the other. According to the 1961 census, 9,700 inhabitants lived here, while in
2011, there were almost 36,000 inhabitants. As a result, GDAgL, SDArL, and DRP have
the greatest significance, as their correlation coefficients are close to 1 (r=0.981, r=0.980,
r=0.955, respectively). These settlements also have the highest population vitality
(190%), the lowest average age (41.2 years), and the smallest share of elderly population
(14.2%), accompanied by an increase in the number of households (284%). These demo-
graphic characteristics have secondary importance, but certainly provide a more detailed
determination of the demographic potential of this area.
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Fig. 2. Anthropogenic pressure as a Determinant of Soil Erosion

Despite the evident demographic potential, soil erosion also decreased in these set-
tlements. In 1971, the intensity of the erosion process was Z;=0.554, while in 2011 it was
Z2=0.438. This reduction of 21% corresponds to a decrease in specific gross erosion of
24%. Specific gross erosion was Ws=1020 m3/km2/year in 1971 and Ws.=775
m3/km?2/year in 2011.

An interesting example is provided by two neighbouring settlements in the peri-urban
zone of Mladenovac. The largest reduction in soil erosion occurred in Mladenovac village
(37%). A more detailed analysis of the agricultural land showed that the greatest losses of
agricultural and arable land occurred here (approximately 60%). The population increased
20-fold during the analysed period. These are the main causes of high population and agri-
cultural pressure on the land. However, this did not result in higher erosion rates, as the
population is heavily influenced by the urban centre of Mladenovac and does not engage in
intensive agriculture. On the other hand, in Kovacevac, specific gross erosion increased by
15%. Compared to other settlements of this type, it is distinguished by the smallest reduc-
tion in arable land (15%). Here, the land-use pattern is the reason for higher vulnerability
to soil erosion compared to other settlements.

Demographic Determinants of Soil Erosion (Factor 3). This factor includes
36.5% of rural settlements (160 settlements). The majority of these settlements are lo-
cated in the central and southern parts of the Velika Morava watershed. A slightly smaller
settlement area is located in the far north and northwest (Map 1). These settlements are
determined by demographic basic indicators: Index V, RPav, ORP, and Index H (Table
56). Their significance in differentiating these settlements is almost equal, as the corre-
lation coefficients are approximately the same (Graph 3). The exception is Index H, which
has lower significance (r=0.508). Population vitality and changes in the number of
households are inversely proportional to the average age and the share of the elderly pop-
ulation in the settlements. Therefore, they differ from each other according to the sign of
the factor scores (Graph 3).
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Fig. 3. Demographic Determinants of Soil Erosion

The vulnerability to soil erosion is indicated by the following data. The erosion coeffi-
cient decreased from Z;=0.574 in 1971 to Z>=0.425 in 2011. Specific gross erosion was
Ws:1=1099 m3/km?2/year in 1971 and Ws;=747 m3/km2/year in 2011. Thus, the intensity of
the erosion process decreased by 26%, and the specific gross erosion by 32%. The reasons
for the observed changes in soil erosion can be attributed to the basic demographic indica-
tors. Compared to the other three types of settlements, the demographic settlement type is
characterised by the lowest population vitality (Index V=97.5), the highest average age
(RPav=47.3 years), the largest share of elderly population (approximately 26%), and the
lowest household index (Index H=97).

Since this type includes a large number of settlements, internal contrasts exist within
the demographic type. In this context, this type of settlement can be provisionally divided
into two settlement areas (Map 1). Although not spatially uniform, one of these areas occu-
pies the southern parts of the watershed and includes 87 rural settlements. The intensity of
the erosion process was Z;=0.601 in 1971 and Z-=0.405 in 2011. Thus, the intensity of the
erosion process decreased by 33%. Changes in specific gross erosion were even greater
(41%). In 1971, specific gross erosion was Ws;=1192 m3/km2/year, and in 2011 it was
W;s2=704 m3/km2/year. These settlements are characterised by pronounced demographic
ageing. The average age (51.4 years) and the high share of elderly population (34%), to-
gether with low vitality (57%) and a reduction in the number of households (66%), are pri-
mary features of this part of the demographic settlement type. These settlements also ex-
perienced a significant decline in population. The rural population decreased by 53% dur-
ing the analysed period. The depopulation process was accompanied by an intensive pro-
cess of deagrarization of agricultural land. In these settlements, the agricultural land fund
was almost halved.

On the other hand, there are rural settlements where completely different demo-
graphic processes are present. These are key to understanding the smaller changes in soil
erosion over time. The erosion coefficient was Z;=0.542 in 1971 and decreased to Z.=0.449
in 2011. Specific gross erosion decreased from Ws;=987 m3/km2/year in 1971 to Ws>=798
m3/km2/year in 2011. Thus, a reduction in soil erosion of 20% was identified here. The
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basic indicators of this part of the watershed show a significantly higher demographic po-
tential compared to the previous area of the same settlement type. A threefold higher pop-
ulation vitality (146%) with a lower average age (42 years) is accompanied by a twofold
higher household index (134.6%) and a twofold lower share of elderly population (17%).
The number of inhabitants decreased by only 12%. The process of deagrarization is more
intensive on agricultural land than on arable land. Agricultural land decreased by 30%,
while arable land decreased by 20%.

Changes in Agricultural and Arable Land as Determinants of Soil Erosion
(Factor 4). This factor includes 19.2% of rural settlements, specifically 84 rural settle-
ments. Unlike the previous settlement type, this type does not include large continuous set-
tlement areas. A certain number of settlements are located in the Velika Morava valley in
the southern part of the watershed, as well as in the valleys of the Lepenica and Raca rivers.
The northernmost settlements are positioned in the Jezava watershed (Map 1). The basic
indicators that determine these settlements are Index AgL. and Index ArL (Table 56). Based
on the values of these parameters, it can be unequivocally determined how the process of
deagrarization on agricultural and arable land affects soil erosion. The correlation coeffi-
cient values indicate a relatively high association of this factor with deagrarization on agri-
cultural land (r=0.724) and a very high association with deagrarization on arable land
(r=0.950) (Graph 4).

Index H
Rpav
DRP
SDArk
ArLs
Index AgL
NSA

-0.2 0o 0.2 0.4 0.6 0.8 1 1.2

Fig. 4. Changes in Agricultural and Arable Land as Determinants of Soil Erosion

As in the other settlement types, a reduction in soil erosion was also observed in this
type. The following data illustrate this. In 1971, the average erosion coefficient was
Z:=0.579, and the specific gross erosion was Ws;=1089 m3/km2/year. Over the past forty
years, the intensity of the erosive process decreased by 23%. This represents the smallest
reduction in erosive intensity compared to the other settlement types. The specific gross
erosion decreased by 28%. Thus, in 2011, the average erosion coefficient was Z».=0.445,
while the specific gross erosion was Ws2= 786 m3/kmz2 /year. The reduction of agricultural
land by 30% and arable land by 12% indicates that the process of deagrarization is the least
pronounced in this settlement type. This is the main common characteristic of these settle-
ments. However, differences exist within this type. Based on the signs of the factor scores,
two subtypes can be distinguished.
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The analysis of the state of the erosive process yielded the following results. One of the
two subtypes of settlements includes 40 rural settlements. Over the past forty years, the in-
tensity of the erosive process decreased by 25%. In 1971, the average erosion coefficient was
Z;=0.538, while in 2011 it was Z>=0.403. The specific gross erosion decreased by approxi-
mately 30%, from Ws=984 m3/km2/year in 1971 to Ws>=686 m3/km2/year in 2011. How-
ever, the most dominant characteristic of this settlement area is the very intensive process of
deagrarization. The intensity of deagrarization on agricultural land (Index AgL=41) is con-
sistent with the intensity of deagrarization on arable land (Index ArL=40).

The second settlement subtype comprises 44 rural settlements. In this group, the in-
tensity of the erosive process in 1971 was Z;=0.616, while in 2011 it was Z»>=0.483, repre-
senting a decrease of 22%. This reduction was accompanied by an almost identical decrease
in specific gross erosion (26%), from Ws=1185 m3/km2/year in 1971 to Ws2=876
m3/km?2/year in 2011. However, the deagrarization process in this settlement area did not
reach the intensity observed in the previous subarea. On the contrary, the high values of
the deagrarization indices indicate the opposite trend. The deagrarization index for agri-
cultural land (Index AgL=96) shows that these settlements experienced a very weak de-
agrarization process, with the agricultural land stock remaining stable over time. On the
other hand, the arable land index (Index ArL=131) indicates that the stock of arable land
increased by one-third.

During the period 1971—2011, the intensity of changes in soil erosion in these two set-
tlement subtypes was almost identical. However, certain differences emerge when consid-
ering the current state. In the settlement subarea with a more intensive deagrarization pro-
cess, the intensity of the erosive process is one-fifth lower, and the specific gross erosion is
one-third lower compared to the other subarea.

£ i Y, LEGEND

Urban
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20 km
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Fig. 5. Geographic distribution of rural settlements according to dominant geographic factors (-1
and 1 — natural conditions as determinants of soil erosion; 2 — anthropopression as a determinant
of soil erosion; -3 and 3 — demographic determinants of soil erosion; -4 and 4 — changes in agricul-
tural and arable land as determinants of soil erosion)
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Soil erosion, as a global environmental challenge, increasingly affects sustainable re-
source management, agricultural productivity, and rural development. The loss of fertile
topsoil accelerates environmental degradation and threatens long-term food security. In
Serbia, particularly in its central regions, this issue is closely linked to the socio-economic
processes that have been unfolding since the mid-20th century (Srejic et al., 2025). The
period after the Second World War was marked by profound changes in land use and veg-
etation cover, driven by industrialization and urbanization. Although these processes aimed
to improve living conditions, they simultaneously contributed to rural depopulation and
the abandonment of traditional agricultural practices.

The results of this study are consistent with previous research conducted in this area
(Sreji¢ et al., 2023). These studies showed that settlements located in the central and south-
ern parts of the basin possess more stable or more favorable natural conditions for soil
conservation. On the other hand, these settlements are affected by demographic decline
and the weakening of agricultural activities. Nevertheless, this allows for a partial recovery
of natural vegetation. Settlements located in the northern part of the basin and in the peri-
urban zones of larger cities-areas with significant demographic and agricultural potential-
face considerably greater threats of land degradation. This confirms that more intensive
land exploitation and higher population density, if not accompanied by sustainable prac-
tices, can increase the risk of erosion even under otherwise favorable environmental condi-
tions. Contemporary research highlights the need to align ecological initiatives with local
socio-economic circumstances, promoting approaches that balance environmental goals
with development needs.

Conclusion

The combined use of EPM and FA enabled the identification of the individual and interactive
influence, as well as the hierarchy, of natural, demographic, and agrarian-geographical deter-
minants. This multidisciplinary approach enables a more precise delineation of zones with
varying degrees of vulnerability, thereby providing a basis for sustainable soil management,
the planning of protection measures, rural economic diversification, and the revitalisation of
rural areas. The results of the research showed that geographical factors, such as lithological
composition, slope, and elevation, play a dominant role in shaping the spatial differentiation
of soil erosion intensity in the Velika Morava Basin. At the same time, the depopulation of
rural areas, the abandonment of agricultural land, and the decline of traditional land-use
practices further intensify the spatial contrasts in erosion dynamics.

By comparing historical erosion data with modern indicators, long-term trends were
identified. Future research could build on this study by incorporating more detailed spatial
data and long-term monitoring to capture the temporal dynamics of soil erosion and settle-
ment changes. Integrating socio-economic variables, land-use policies, and climate change
projections would further enhance understanding of the interactions between human activi-
ties and natural conditions. Comparative analyses with other river basins in the region could
help generalise findings and refine methodological approaches.

Publisher’s Note: Serbian Geographical Society stays neutral with regard to jurisdictional
claims in published maps and institutional affiliations.
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YBOa

Eposuja semspminra kao riobanuu denomen (Borelli et al., 2021), moraha cse
KOHTHHEHTE U IpeIro3HaTa je Kao BeJMKAa INPEeTHha IO0/bOIPUBPEAN H KUBOTHO]
cpenunu (Panagos et al., 2015; Borelli et al., 2020; Kucher et al., 2021; Di Bene et al.
2022). OBaj CJI0KeHH TeoMOP(OJIOMKN IpoIec je NPeAUCIOHHPAH IPUPOJHUM
yCJIOBMMa, a UHTEH3UBUPAH JbYZICKUM aKTHUBHOCTHMA. IIpoMeHe y GUIIO KOM Of] OBHX
¢axTopa MOTY M3a3BaTH IPOMEHE Y jAYNHU, IPOCTOPHOj U BpPEMEHCK 0] AUCTPUOYIHjU
epo3suje 3emsburita (Golosov et al., 2018). Hctu daxkTopu y pazinauTuM reorpadcKkum
cpenuHama Hehe umaru uctu edexar Ha eposujy 3emsbuinta. Takolje, mocmarpaHo
KpO3 BPEMEHCKY KOMIIOHEHTY, Ha HCTOM IIPOCTOPY YTHIAju IojeAuHHX GakTopa
epo3uje 3eMJbHINTa MOry OWUTH NPOMEH/bUBU TOKOM BpemeHa (Guo et al., 2021).
ITojenuaM paKkTOpPH epo3mje Cy BHUIINE O APYIHX MOMJIOKHU (QIyKTyalyjaMa TOKOM
BpeMeHa (KjuMaTcku (GaKTOPHU, XUAPOJIOIIKEe OCOOHMHE, BereTanuja U aHTPOIIOTEHU
daxropu) (Min et al., 2024).

¥V TOM KOHTEKCTY, 6pOjHE CTy/iMje IIOKYyIIaBajy /ia KBAHTU(DHUKY]y YTULIA] IPUPOIHUX
yCJIOBa Ha BOJHY €pO3Hjy U TAKO ONPHUHECY 3AlITUTH 3eMJBHIITA, clpevaBajyhu Beavke
ryGuTKe oBOr pecypca. 'eosiomiKa U Ief0JIONIKA CBOjCTBA OfipeljeHor IpocTopa MOory
yrunata Ha eposujy (Ouallali et al., 2020). Epo3suja 3emspuITa je IpucyTHA Y CBUM
TUIOBHMA 3€eMJBHUINTA, CAMO je WHTEH3UTeT eposuje pasnuuut. OCHOBHA CBOjCTBA
3eMJBUIITA U HETOBO PEIEHTHO CTambe ofipel)yjy mpasar 1 uHTeH3uTeT eposuje (Guo et
al., 2017; Kidane et al., 2019; Tavares et al., 2019; Li et al., 2019).

Mopdomerpujcke 0coOuHE IIPOCTOPA MOTY YTUIIATH Ha CTOIE TYOUTKA 3€MJBHIIITA.
HcrpaskuBama Cy Imokasajia Jia JIMTOJIOMKE U MOP(pOMETPHjCKE 0OCOOUHE TEPEHA MOTY
umatu Behu yTunaj og najgasuna (Aalto et al., 2006). Harub TepeHa ce 4ecTo HaBOJU
Kao 6utaH pakrTop epo3uje (Solaimani, Modallaldoust & Lotfi, 2009; Shen et al., 2016;
Li et al., 2019; Xiao et al., 2021; Guo et al., 2021). Takohe, epo3uja moxke OGUTH
nudepeHnupaHa u npemMa BUcHMHCKUM 3oHama (Manojlovié, 2019). Hepetko
TOBE3aHOCT reoMOp(OIOMIKUX U XuAposomKkux penomena (Baharvand & Pradhan,
2022) IONPUHOCH BETUKOM HHTEH3UTETY €pPOo3Hje 3eMJbHIITa. KoHAUHO, KOMOMHAIH]a
HajpasJIMYUTHjUX IPUPOAHUX YCJIOBA MOTY OUTH IJIaBHU ITOKpeTauu nosehanux croma
eposuje. UHTEeH3UBHE [1a/[aBUHE U 3€MJbOTPECH, KOJU IIPOY3PYKY]y OPOHE U KJIUBUIITA
MOTI'y YTHIIATH Ha MPOAYKIU]y BEJIMKE KOJIMUNHE ceiMMeHaTa y KpahuM BpeMeHCKUM
nepuoauma (Zorn & Komac, 2006).

KnuMmaTcku ycaoBM, IIpe CBera BeJIMKe KOJIMYMHE [afaBuHa Cy 3HadajHa
JleTepMUHAHTA TIpolieca epo3uje semsbuinTa (Jones et al., 2012; Aulakh & Sidhu, 2015;
Tehrany et al., 2017). Kombunaiija BeJInKe KOJMYWHA [1a/JaBUHA ca BEJTUKUM Harubuma
TepeHa JIOBOJH /10 BEJUKUX cToma epo3uje (Ahmadi et al., 2020). UHTepakiiuja uamelhy
KJIMMAaTCKUX IIPOMEHA W epo3Hje 3eMJbHUINTA je jeHa O] LEeHTPAJIHUX TeMa HayKa o
zemspuiTy (Van den Born et al., 2000; Shen et al., 2016). Pe3yaTatu ucTpakuBama
MOKa3yjy [a Ha UHTEH3WTET epo3Uje 3eMJbUINTA BEJHMKH YTHIA] UMajy KIMMAaTCKe
npomeHe (Jones, et al., 2012; Pepin et al., 2013; Eekhout, & De Vente, 2022).

I[IpomMeHe y BereTaluoHOM I[IOKPHUBAady Ce CMaTpajy jeaHOM Of IJIABHUX
JleTepMUHAHTH epo3uBHOT mpotieca (Zeleke & Hurni, 2001; Sharma et al., 2011; Serpa
et al., 2015; Golosov et al., 2018; Uddin et al., 2018). Ce3oHcke mpoMeHe BETeTaI[1OHOT
MOKpHMBaua Takohe Mory OWUTH IJIaBHU Y3POK HHTPATOAMIIELHX IIPOMEHA €epo3uje
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(Dragicevi¢, Karleusa & Ozanié, 2018). [edopecranuja mpoy3pOKOBaHA BEIUKOM
KOHIIEHTPAIIjOM CTAHOBHHUIIITBA WJIM MHTEH3UBHUM pa3BojeM crouapcrBa (Ananda &
Herath, 2003; Greipsson, 2012) je 6una y3pok eposuju HecayheHux pasmepa.
OJ1cyCTBO IJIAHCKOT YIIPaBJbakha 3€MJBHIITEM je Y3POK BEJIUKHUX IyOUTaKa 3€MJBHUINTA U
Jlerpazianyije BeJIUKUX pa3Mepa. [JIaBHU pasJior 3a JIOIle yIpaB/balbe 3eMJbUIITEM je
6p3 mopact craHOBHMINTBA U pactyhe morpebe 3a xpanom (Tsegaye & Bharti, 2023).
ArpapHa npeHaceheHOCT y KOMOMHAIMjHU ca MPUPOAHUM yCJIOBUMA (BeJIMKU Harubu
Tor[orpa(bcxce IIOBPIIUHE nu E€KCTPpEeMHHU KJIMMAaTCKH yCi10BH npeacraB/beHU
WHTEH3UBHUM I1a/JaBUHAaMa) M3a3WBajy JUHAMHUYHE IIPOMEHE Y €PO3UjU 3EMJBUINTA
(Fenta et al., 2020). Mehyrum, nocroje u cyuporuu npumepH. IlojefuHM /1€710BU
Cpbuje ca acmekTa epo3Wje 3eMJBUINTA Cy MPENO3HAT/PUBU MO CHEeNUDUIHUM
TpanchopManujaMa arpapHor mejzaxka (Zivanovié et al., 2022; Malini¢ et al., 2025),
KOje Cy TOKOM IOCIe/IlbUX HEKOJIMKO JielleHrnja MPoy3poKoBasie (peHOMEH CMarbera
epo3uje 3eMJbHIITA.

Nwmajyhu y Bugy reocrparernku, caoopahajHu 1 eKOHOMCKY 3HA4Yaj, KA0 U BEJIMKH
ITOJOTIPUBPEIHN ITOTEHIHjas JonnHe Benmke Mopase, GoKyc oBOr HCTpakHBama je
pypanHu npoctop ciauBa Bennke Mopase (438 pypasHux Hacespa). OCHOBHU ITMJbEBU
OBOT HCTPaXKMBama Cy: 1) KBaHTH(]HUKAIMja epO3UOHUX IIPOIleca y PypasTHOM IIPOCTOPY
cauBa Benmke MopaBe; 2) reompocTopHa audepeHnujamija Haceba Ha OCHOBY
Haj3HauajHUjuXx reorpadckux daxkrTopa W 3) yrBphuBame yTHIaja U XHjepapxuje
reorpadckux pakTopa Koje 00JIMKYjy UHTEH3UTET epo3uje 3eMspuIITa. OCTBapHUBAKHE
ITOCTABJFEHUX IIMJbEBA 3aXTEBAJIO je IPUMEHY MEeTO/I0JIOIKOT OKBHPA KOjU MHTErPHIIe
caBpeMeHe MeTozie (pU3HUKe U APYyLITBEHe reorpaduje ca CTAaTHCTUYKUM MeTOAaMa.
OBak0 KOHIMIIMPAH MYJITHAUCIUIUIMHAPDAH METOZOJIOUIKA OKBHUD IIPY’Ka BaXKHY
OCHOBY 34 pa3BOj IOJINTHKA OZIPKUBOT YIPaB/bakha 3€MJBUIITEM, AUBEP3UbUKALU)Y
pypaJIHe EKOHOMUje U PEBUTAIN3AIU]y PyPaTHUX IIOADYYja.

MeToaos10ruja NCTpaKUBama

IIpocmop ucmpascusarsa

CnuB Benuke Mopase (6734 km2) ce Hanasu uamel)y Kapmnato-6ajiKaHCcKuX IJIaHUHA U
mranuHa Cprcko-makezoHcke mace (Menkovié et al., 2018). IIpoceuna HagMOpCKa
BHUCHHA je 0KO 260 m. 'eosiomika mossiora je nperexHo usrpaljeHa o/ X0JI0LIeHCKUX
aJIyBHMjaJTHUX HacjIara ¥ HEOTeHUX je3epCKUX cefuMeHaTa. CJIUB ce HAJIa3W HA IpeJiasy
usmely Cfa u Cfb Tunosa knume npema KenenoBoj knacubukanuju, y3 JOMUHAHTAH
KOHTHHeHTanHu Kapaktep kiaume (Milovanovié et al.,, 2017). IIpema WRB
kIacudbUKauju 3eMJbUIITA, Y cauBy npeosinalyjy Eutric Cambisol u Vertisol, ok ce y
alyBHjaJTHUM paBHUMa jaBsbajy Fluvisol u Fluvisol humic, a y nmiaHMHCKMM U BUITUM
npenenuma Leptosol u Eutric Leptosol (World Reference Base).

VpbaHu IEeHTPU JIOUMpPAaHU Cy y JAONHHU Benuke MopaBe, OIZHOCHO [y
ITaneBponckor kopuzaopa X, kao U y goauHama Behux mpuroka. Hajsehu 6poj
pPypPaTHUX Hacesba Haasu cey ommTuHama Kparyjesai (56), Jaroawna (52) u [apahuu
(34). IIpocrop kKapakTepuIly U3Pa’KeHH MPOIECU JENOIyIalihje U Aearpapusaiuje.
Bpoj pypasHuX CTaHOBHMKA je Omao 3a 29% y mepuoay 1961—2011. roaute (ca 559 836
Ha 397 730 cranoBuuka) (https://www.stat.gov.rs/).
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H3eopu nodamaxa

3a cBako pypasHO HaceJsbe je epuHmcano 18 reorpad cKuX HHANKATOPA, MOJEJbeHUX Y
3 rpyme (dusmuxo-reorpadcku, arpapHo-reorpadpcku u gemorpadceku) (Cpejuh,
2023). Pusnuko-reorpadCcKu HHANKATOPH Cy: cuenududIHa TpoAyKInuja HaHOoca (Ws),
koebunujeHT eposuje (Z), cpenma HamMopcka BucuHa (A), yrao mHaruba (S), yzmeo
HeoreHHX cenauMeHata u anyBujyma (NSA), mymcku nokpuBaud (F). ArpapnHo-
reorpadCKu  HHAUKATOPU Cy: WHJAEKC Jearpapusalyje Ha I0JbOIPUBPETHUM
noBpiruHama (Index Agl), uH/IEKC earpapu3anuje Ha opaHuYHuM moBpunHama (In-
dex ArL), yneo opaHuna y mo/bOnpUBpeAHUM moBpimnHama (ArLs), ommrra arpapHa
ryctuHa HacesbeHocTH (GDAgL), cmenmuduuHa arpapHa TyCTHHA HAaCe/beHOCTH
(SDArL). demorpadcku HHAUKATOPH cy: uHAeke fenomyaanuje (Index RP), pypanna
ryctuHa HacesbeHocTH (DRP), mHzmekc ButanmHoctu (Index V), mpoceuna crapoct
pypanHor craHoBHumTBa (RPav), crapo pypasHo craHoBHuimtBo (ORP), mHzexc
nomahuncrasa (Index H), magekc BenmunHe omahuacrasa (Index Hs). lemorpadcku
U arpapHY WHIUKATOPHU Cy U3pAayyHATH HA OCHOBY IIOjlaTaka Permy6inuKkor 3aBoja 3a
CTaTHUCTUKY #3 1961., 2011. m 2012. roxuHe (https://www.stat.gov.rs/). 3a
KBaHTH(UKAIU]y CTelleHa MpOMeHa ope)eHnX WHAUKATOpA je KOpHUIIheH MeTO
nHeKcHUX 6pojeBa (Cpejuh, 2023).

ITpouyena epo3uje

IIpumenom Metosa morennujaia eposuje (MIIE) je ypahlena mporena eposuje
3eMJbHINTA Y cIUBY Benuke Mopase. IIpoayknuja Hanoca (W) ce u3padyHaBa mpema
cnenehoj dopmynu (Gavrilovié, 1972):

W=T-H-n-vZ -F o

Tne je: W (m3/god) — ykynHa mpoayknuja HaHoca; T — TeMrepaTypHHU KoepHUIIHjeHT:
T=v(t/10 +0.1; t — mpoceyHa rofiMlIkHa TemuepaTypa Basayxa (°C); H (mm) — cpeama
KOJIMYMHA TaZlaBUHA; Z — KoedunujeHt eposuje; F (km2) — moBpiinHa CIuBa.

MIIE xopuctu O0OOZOBHUM TPUCTYI 3a TPU [IECKPUIITHBHe Bapujabie 3a
u3pauyHaBame KoeduiujeHta eposuje: KoebHIHjeHT oTmopa 3emsbuinta (Y),
KoeduIUjeHT 3amTuTe 3eMmsbuInTa (X) U KoepunujeHT THUMa U obuma eposuje ().
Koedurnujeut eposuje (Z) Moxke ce udpauyHaTu u3 cienehe jeqHaunue:

Z=Y -X-(p+I) (2)

Ime je Y — xoedbunmjeHT OTHOpa 3€eMJBHINTA; X — KOe(DUIHjEHT B3aIlTHTE
3eMJBHIINTA; (p — KoebUIUjeHT TUIa U obuMa eposuje u I — yrao Haruba (%). [Ipumena
MIIE Mozesna 3a MpOIleHy PU3HUKA O] €PO3Hje 3€MJbUINTA Ce KOPUCTH Ha Pa3IUUYUTUM
MPOCTOPHUM HHBOWMa, o7 TiiobanHux mpumena (Bezak et al.,, 2024), mo mamux
TEPUTOPUjATHUX jeAUHMIIA KaKBH cy Oyjuunu cauBoBu (Aleksova et al., 2023; Petrovic
et al., 2024) unu nacema (Velickovic et al., 2022; Sreji¢ et al., 2023). I[Ipumeny je
Ha1ao y obsactuma Bucokorianuncke kiume (Elbadaoui et al., 2023, Durlevié et al.,
2025), apuane kiume (Abdullah et al., 2017), Tpomicke kiume (Tavares et al., 2019), y
menutepanckum obiactuma (Stefanidis & Stathis, 2018), utn. Wmnak, najsehu 6poj
CTyAHja Kao IPOCTOpHY jeauuwuily mpumeHe ucrtudue ciauB (Durlevié et al., 2019).
HberoBa ¢yHmamMeHTasHA yJIOoTa je MPOI€HA YIPOKEHOCTH BOJHOM €PO3HjOM, au
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caBpeMeHe MeTo/le AaJbUHCKe AieTeknyje u GIS cy yHanpeauiu U IpOMUPUIN HEroBy
npumeny (Polovina et al., 2024; Malusevi¢ et al., 2025).

Cmamucmuuke memode

¥ cnenehoj pasu ucrpakuBaba je H3BpIiIeHa IPOCTOPHA AudepeHnjanija IpUMeHOM
daxropcke aHanmze (FA). OBa craTHCTHUYKA IpOIeAypa IOJIa3W O UJieje Ja BUCOK
cTeneH Kopesanuje uaMel)y /Ba Wiu Buile 0a3HUX MHAUKAaTOopa (Bapujabsin) 10BOAM
JI0 IHPUXOBE B3aMeHe 3ajefHUYKuM uHAuKatopoM. To omoryhaBa jemuucTBEHY
KBAaHTUTATUBHY (GOpPMYyJIalAjy CKPUBEHHUX CTPYKTYpa, Tj. HOBHUX JUjarHOCTUYKUX
WHIUKATOpa KOjU IMPEACTaBJbajy KOMILIEKC KOMOWHOBAaHUX BapHjabyin Koje HHUCY
JIOCTYIIHEe IUPEKTHOM nocMmaTpamy (Sibinovi¢ et al., 2024). HaBenene dase cy:

— PypasHa Hacespa cy sudepeHIEpaHa MpeMa U3AB0jeHuM GhaKTOPUMa;

— Pepocnen daxropa Huje ciydajaH, Beh ofpakaBa HUXOB 3HAYA] Y IIEJOKYIIHO]
aHAIN3Y;

— 3a cBaku dakTop je npaeHTuduUKOBaH oznpeheH Opoj Oa3HHMX MHAMKATOPA, KOJU
CTATUCTHYKH AeduHUILY aTh pakTop;

— Hacema ynmyrap jemnor c¢axropa cy Melyco6HO moBe3aHa HCTHUM 0a3HUM
WHUKaTopuMa. Y TOME ce Orjie/ia ’hbuxoBa MeljycobHa cInaHOCT;

— IIpensnak dhakTOpcKuX CKOpoBa (+/-) mokasyje qudepeHnupaHocCT AaTe IojaBe u
yHyTap camor ¢daxkropa. /lakie, Hacespba yHyTap jeqHoOr ¢pakTopa cy CINYHA, jep UX
oznpelyje ncra kombunanuja 6a3Hux nHANKaTOpa. Ca Apyre cTpaHe, Ta Hacesba ce
MeljycobHO M pasnmKyjy ako MM ce pasyHuKyje NpensHak (aKTOPCKOT CKopa
(Cpejuh, 2023).

Pe3ysararu HCTpakuBama U JUCKycHja

Pe3ysiTaTé MPETXOJHUX UCTPAXKUBAHA Cy MOKA3aJIM []a Cy HA IPOMEHEe UHTEH3UTETa
epo3uje y aHaJIM3UPAaHOM [EPHOAY YTHUIAIU IIPEBACXOJHO IIPOIECH [iearpapu3ariuje
pPA3JIMYUTOr HUHTEH3WUTETA YCJIOBJHEHHU JIEMOMYJANMOHHM MPONECHMa PYPaJTHOT
craHoBHumTBa (Sreji¢ et al., 2025). IlpocropHa audepeHnHUjanuja je H3BPIIEHA
npuMeHoMm MeTonma dakrtopcke aHamuse (Factor Analysis—FA). OBa wMeroma je
omoryhwuia BuIllec/I0jHy aHaIU3y pypaHOT IIpocTopa y cinuBy Bennke Mopage.

IIporieHa moA0OHOCTH IoiaTaka 32 GaKTOPCKY aHAJIM3Y je MoKa3asia ia je aHaInu3a
ompapaaHa nomro je Bpegaoct KMO=0,761 u p<0,0001 (Kaiser, 1974). [Ipema Tabenu
1, MpBa YeTHPH IVIaBHA dakTopa objarnmaBajy 79,52% ykymnHe BapujaHce: PakTop 1
objammaba 28.56%, ®akTop 2 objammbaBa 25.51%, ®akrop 3 objaimmaBa 16,44%,
daxTop 4 objaimana 9,01%.

Tabeaa 1. [Ipoyenam sapujaHce u KymyaamugHe sapujaHce nocae Varimax pomayuje
(noznedamu y eHaneckoj gep3uju mexkcma cmp. 663)

Tabena 2. Jugeperyujayuja u pedocaed eozpagdckux gakmopa nocae Varimax pomayuje.
(Memoda pomauuje: Varimax pomauuja ca Kaiser Hopmaruzayujom; noded.bane
epedHOCMU 03HAHABAjY KopeaupaHe sapujabae ykayuere y PCs>0,40) (noeaedamu y
eH2aecKoj eep3uju mekema cmp. 663)
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IIpupodnu ycaoeu kxao demepmunaHma eposuje sempuwma (Paxmop 1).
OBaj HaceoOUHCKH apeast o0yxBarta 43,2% pypajHUX Hacesba, Tj. 189 pypaHUX Hacesba
HenocpeHOT ciauBa Benmke Mopase. IlosoBuHA pypaysiHOr mpocropa ciauBa (51%) je
obyxpahena oBuM (akTopom. OBH peJaTUBHO XOMOTEHH HACEOOWHCKU apeasu
MOKpUBajy nepudepHe jyrovcTOYHEe U jyro3amnaaHe /ieaose ciaupa. Takole, oBom Tuiy
Hacesba MPUIA/Iajy U HAaCEOOMHCKH apeasn JIOIMpaHu y foauHama Besnke Mopasge,
Jacenune, Ky6pmuuue u Je3aBe Ha ceBepy (Kapra 1). [lakiie, Besiuku 6poj Haceba je
JerepMuHKcaH ciaefehum 6aszuum unankaropuma: Ws, Z, A, S, NSA, F, ArLs (Tabena
2). Ha ocHOBy Tora ce MoKe 3aKJbYUYWUTH Ja BEJHKY YJIOTy y AudepeHUIHjanuju
PYPQJIHOT TMPOCTOpA CJMBA HMajy HPUPOAHU VCJIOBH. BHCOKH KoebUIHjeHTH
KopeJsalnyje MoKa3yjy /ia je 3Hauaj CBAaKOT 0a3HOT MHAMKATOpPA IOjeIMHAYHO BEJIMKH
(Fpadux 1). HeratuBHa kopenanuja usMelly cnenududuHe TPOAYKIHje HAHOCA U
jaurHe epO3UBHOT MpOIieca ca jeJHe CTpaHe, ¥ HaIMOPCKe BucHHe (r = —0,867), myma
(r= -0,807) u Haruba TepeHa (r = —0,917) y OBOM CJIy4ajy IOKa3yje 3aKOHUTOCT
cMameka epo3uje ca moBehameM HaAMOpPCKe BUcHHe. Vlako Behu Haru6u 3uave u Behy
MPEAUCIIOHUPAHOCT TEPEHA 32 €PO3Hjy, OBJl€ HETaTUBHA KOpeJIalyja UMILIAIHpPA Ha
cymporaH craB. Pasiyior cmamema eposuje ca mosehamem Haruba TepeHa MOXKE Ce
ob6jacHUTH 3HAYAJHUM y/IeJIOM IIYMCKOT TTOKpHUBaya ca IOPacTOM HaJMOPCKE BUCHHE.
ITo3uTHBHE BPENHOCTH KOpejaluje ca HeoreHMM ceauMeHTuMa (r = 0,560) U ca
yZeJIOM OpaHWYHUX IIOBPIIMHA Y IOJBOIPHUBPENHOM 3eMspumTy (r = 0,664)
UMIUTHIIAPAjy Ha Behy yrpOKeHOCT ePO3HjoM.

Ca. 1. [IpupodHu ycao8u kao demepmMuHanme eposuje 3embullma no2aedamu Yy eHaaeckoj
sep3uju mexcma cmp. 664)

Kaprupamwe eposuje 3eMJ/bUINTA je [IOKA3ajo Jia je y OBHM Hace/bUMa TOKOM
aHAJIM3MPAHOT IIEPHO/ia JOLLIO JI0 CMatberha eposuje. IIpoceuaH koedUIUjeHT epo3uje
je 1971. ronuHe H3HOCUO Z:=0,548. 2011. TOJMHE je jauyWHA €pPO3HBHOT IIpolieca
cMameHa Ha Z»2=0,420. CMamemne jaurHe epO3UBHOT IIpolieca off 23% je y carJacHOCTH
ca cMamemeM crenududHe IpoAyKnuje HaHoca of 28%. CrnenuduyHa NpoAyKnuja
HaHoca je 1971. ronuHe 6una Ws;=1049,3 m3/kmz2/god, 10Kk je 2011. TOMHE cCMabeHa
Ha Ws.=757,4 m3/km2/god. AHasn30M NPUPOAHUX YCJIOBA Ce JOULIO /0 cienehux
pesynTara. IIpoceyHa HajMOpCcKa BHCHHA y HaceJbUMa OBOr THma je A=280 m, a
mpoceyaH yrao Haruba je S=7,3°. OBo je THUII Hacesba KOju MMa HajBehe 6OraTcTBO y
MIyMCKOM MOKpuBayuy (29,6%), au u HajBehy 3aCTyI/beHOCT CTEHCKOT KoMILIekca NSA
(39%). Yieo opaHUYHUX MOBPUIMHA Y IOJOIPUBPETHOM 3EMJBHUIITY Y HACE/HUMA OBOT
Tuna je Hajeehu (oko 75%). nak, Tpeba HAIOMEHYTH, /1a Cy OPAHUIlE JOMUHAHTAH BU/L
Kopuirherma 0O PUBPETHOT 3eMJBHUINTA U Y OCTAJINM TUIIOBUMA Hacesba.

Ha Kapru 1 ce jacHo Buau JudepeHIIPAHOCT OBUX Hacejba Ha /IBa PeJIATUBHO
He3aBHCHAa HaceoOMHCKa apeana. AHanu3a (GaKTOPCKUX CKOpoBa oMoryhasa
JleTa/bHUjU YBU/ZL Y PA3IMYUTOCT OBUX apeasa. [lepudepHu jyroucToOuHY U jyro3anajiau
JIeJIOBU CJIUBA Cy JIETEPMUHHUCAHYU BehOoM HaZMOPCKOM BUCHHOM (A=400 m) u Behum
Harubom TepeHa (S=12,3°). IllyMcKkHu MOKpUBaY WMa BEJIMKO pacnpocTpamene (57%),
JIOK je y7Ieo CTEHCKOT KoMIutekca NSA pesatuBHO Maiu (14,2%). OpaHUYHE MOBPIIHHE
jecy MOMHHAHTaH BUJ Kopulnhemwa MOJBONPUBpenHOr 3emsbuinTa (58%). OBakBH
NIPUPOJHY YCJIOBU Cy OJpeNWId U MHTEH3UTET epo3uje 3eMJbUIITA U CHelUubUIHY
NpOAYKIUjy HaHoca. TOKOM aHaJIU3UPAHOT IEPHOZA je CMaleHa jaurnHa epO3HUBHOT
mportieca ca Z;=0,359 Ha Z»=0,227 (3a 37%). CuenuduuHa mpoAayKIiikja HaHOCA je 1971.
roguHe 6mima Ws=648,1 m3/km2/god, mok je 2011. roguHe 6umia Wis2=332,1
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m3/km2/god. /lakyie, OB/ie je HACTYIIIJIO BEJIUKO CMAHEHe jauiHe epO3UBHOT IPOoIeca
(37%) xao u BeJIMKO cMambeme cruenuduuHe TpoAyKnuje HaHoca (48%).

Hpyru Behu HaceoOuHCKM apeas 6poju 107 pypasiHUX Hace/ba U JIOIUPAH je y
nonuHu Benvuke Mopage U JoJTMHAMa BEHUX JIEBUX NpUTOKA (JaceHure, Kyopurauie
u Jeszase) (KapTa 1). Y ofHOCY Ha IpeTXOAHY I'PyIly Hacesba, OBAj PYPAJIHHU IPOCTOP Ce
KapaKTepHuIlle MOTIYHO APYTradyujuM NPUPOAHUM yciaoBuma. OBa Hacesba Cy JIONHMpPaHa
Ha HIDKeM TepeHy (A=157 m), ca IpPOCeYHHUM yryioMm Haruba o S=3,4°. Ilymcku
MOKpUBav je ciabuje 3actymsbed (F=8,6%). Bennko pacmpocTpameme UMa CTEHCKH
komIuieke NSA=57,8%, ma je caMUM THUM y/Je0 OPAaHUYHUX IHOBPIIMHA y YKYIHOM
TOJHONIPUBPETHOM 3eMJBUIITY BesTUKH (88%). IIpoMeHe y jaurHU epO3UBHOT MpoIeca
HHCYy HW3pa3WTe Kao y MPETXOJAHOM HaceoOHCKOM apeaidy. PesyiraTé KapTUparba
epo3uje 3eMJBHINTA Cy IMOKA3aJIH JIa Ce jaurHa epO3UBHOr Ipolleca cMammia 3a 18%,
Tj. kKoedUIUjeHT epo3uje je 1971. ToguHe 6MO Z;=0,693, JOK je 2011. TOJNHE
KoeduIujeHT epo3uje 610 Z-=0,568. CMameme jaurHe epO3UBHOT IIpoIieca je mpaheHo
TOTOBO HWJIGHTUYHUM CMambelmeM clienududHe MPOAYKIHje HaHoca. Tako je 2011.
ronvHe crienuduUIHa TPOAYKIIHja HAaHOCca 6mma Ws2=1083 m3/km2/god., o je 3a 20%
Mambe Hero 1971. rogune (Ws:=1357 m3/km2/god.).

Anmpononpecuja kao demepmuHaHma eposuje sembuwma (Paxmop 2).
PypasiHu mpocTop KOju JleTepMuHuiny ¢hakTop 2 o0yxBara camo 1% pypaHuX Haceba,
Tj. 5 pypanHux Hacespa (Kapra 1). Bpouna je meo mepuypb6anor nmojaca Apanljesnosia.
KoBaueran u MutaseHoBal ceso cy eo nepuypbanor mojaca Miazenosuna. OBa Tpu
Hacesba Cy MO3UI[MOHUPAHA Y CEBEPHOM JIEJIy CJIMBA. Y jy:KHOM JIeJIy CJIMBA ce Hajiase
BospaBue u TpHaBa, Tj. Zleo mepuypbaHor mojaca Jaroauna. Mako ce pagu o Beoma
MaJIOM MPOCTOPY, crenudpUIHOCT OBUX Hacesba je u3pa3uTa. BasHu MHIUKATOPH KOjU
UX IETEpPMUHHUIIY U U3/IBajajy Kao mocebaH Tun Hacesba cy: GDAgL, SDArL, Index RP,
DRP, Index Hs (Tabena 56). To cy 6a3HU HHIUKATOPH KOjU HEABOCMHUCIEHO TOTBPYyjy
Jla ce paau O Hace/hUMa ca BEJIUKUM MOIysanuoHuM norteHiujanom (Ipaduk 2).
OcHoBHO obesiekje jecte moBehamwe Opoja CTAHOBHUKA HA jeJIHOj CTPAHH, a CMamberhe
(oHIa MOFOIIPUBPETHOT 3eMJBHINITA HA APYTOj cTpanu. [Ipema momrcy u3 1961. rofuHe
OBJI€ je KUBEJIO 9700 CTAHOBHHKA, a 2011. TO[IMHE CKOPO 36000 craHoBHHKA. Kao
pesyarar tora GDAgL, SDArL u DRP umajy HajBehu 3Hauaj, MOIITO ¢y KoepUIujeHTH
kopenanuje 6sucku 1 (r=0,981, r=0,980 r=0,955, peaom). Takohe, To cy Hacesba ca
HajBehom ButanmHoNhy cTaHOBHUIITBA (190%), HAjMabOM MPOCEYHOM cTaporrhy (41,2
rofiiHe) W HajMambUM YEJIOM CTapor cTaHOBHUIITBA (14,2%), koje je mpaheno u
nopacroMm Gpoja momahuHcraBa (284%). OBe jmemorpadcke KapaKTEPUCTHKE HUMAjy
CEeKYH/IapHU 3HAYaj, aJId CBAKAKO JIETAJbHUj€ JeTEPMUHUIIY eMOrpad CKH HOTEHITHja
OBOT IIPOCTOPA.

Ca. 2. Awmpononpecuja kao demepMuUHaHMa epo3uje 3emapuwima no2aedamu Yy eH2aecKoj
sep3uju mexcma cmp. 666)

Be3 ob3upa Ha ounrsiesaH AeMorpadCKu MOTEHIHUjaJ, U Y OBUM HacebUMa je
JIOIILJIO 10 CMabemha epo3Huje 3eMJBHUIITA. 1971. TOAUHE je jaAuuHa epO3UBHOT IpoIleca
6u1a Z:=0,554, 10K je 2011. roaute 6uiaa Z-=0,438. OBo cMambee 071 21% je carjacHo
CMamewy crenuduuHe TPOoAYKIHje HaHOca o] 24%. Crienud uuHa MPOAYKIIHja HAaHOCA
je 1971. roguHe wu3Hocwiaa Wy =1020 m3/km2/god, a 2011. romune Ws2=775
m3/kmz2/god.
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HNHTepecaHTaH je IpuMep /Ba CyceAHa Hace/ba y IepuypOaHOM Iiojacy
Muagenosna. Hajsehe cmamerne eposuje 3eM/bHINNTA je y Haces/by MutazieHoBarli cesio (3a
37%). JleTasbHHUja aHAIN3A TTOJHOIIPUBPETHOT (POH/IA je TToKa3aja Jja Cy OBJie IIPUCYT HU
HajBehu ryOWIM IO/PONPUBPEAHUX M OPAaHWYHUX MOBpIIMHA (3a OKO 60%). Bpoj
CTAHOBHHKA Ce Yy aHAJIM3UPAHOM mepuoay mosehao 20 myra. OBO Cy IVIaBHU y3pOLH
BEJIMKOT IIOIIYJIAITMOHOTI U arpapHor IIPUTHCKAa Ha 3€MJbUIITE. I/IHaK, TO HI/Ije
pesyarupasno Behum cromama eposuje, jep je CTAaHOBHHUINTBO MO/ BEJITUKUM YTHIIAjEM
ypbaHor 1enTpa MiiasieHoBI[a 1 He 6aBH Ce MHTEH3UBHO MOJbonpuBpenom. Ha apyroj
cTpaHu, y Hacesby KoBauesair je fonwio /1o nopehara crenuduaHe IpoyKIHje HaHOCa
3a 15%. Op ocrajux Haceba OBOT THUIA Ce PA3JIUKyje IO HAjMAmbeM CMAIbemy
OpaHWYHUX NOBpIINHA (32 15%). OB/ie je HAUWH KopuIIhema 3eMJbHINTA PA3JIOT Behe
YTPOKEHOCTH €PO3HjOM 3EMJBHIIITA O] OCTAJIMX HACEJbA.

emozpagcke demepmunanme epos3uje semvuwma (Paxmop 3). Oom
daxropy nmpunazga 36,5% pypasHuUX Hacesba (160 Hacespa). Hajsehu neo oBux Hacespa ce
HaJIa3¥W y IEHTPAJHUM U jy>KHUM JleJIoBUMa ciuBa Bemuke Mopase. Hemro mamu
HaceoOMHCKH apeasl je JIONMpaH Ha KpajieM ceBepy u ceBeposamany (Kapra 1). OBa
Hacesba Cy JleTepMUHMcaHa aeMmorpadckuM 6a3zHuM mHAmKatopuMma: Index V, RPav,
ORP, Index H (Tabena 56). FbuxoB 3Hauaj y AudepeHIUjal[lju OBUX HACEhA j€ TOTOBO
TOJjjelHaK, HOWITO ¢y U KoedumujeHTH Kopesanuje mpubsmwkHo ucrtu (I'padux 3).
Nsyzerak je Index H, koju uma mMamwu 3Ha4aj (r=0,508). BUTaTHOCT CTAHOBHUINITBA U
npoMeHa y 6pojy agomahuHcTaBa je 06pHYTO MPOMOPIMOHAIIHA MPOCEYHO] CTAPOCTU U
yJleJly CTapoT CTAHOBHMIIITBA Y Hace/hbUMa. 3aTo ce Me)yCOOHO PasJINKYy]y 10 MPEA3HAKY
(I'paduxk 3).
Ca. 3. lemoepadcke demepmuHame epo3ije 3emMbUILMA NO2Ae0aAMU Y eH21eCKoj 8ep3uju
mexcma cmp. 667)

O yTrpoXXeHOCTH epo3HjoM 3eMJbHINTa NoKasyjy ciaenehu momanu. Koedurnujent
eposuje ce cMambuo ca Z:=0,574 1971. TONHE, Ha Z2=0,425 2011. roguHe. CnenuduaHa
MPOAYKIIMja HaHOcA je 1971. ToAuHe u3Hocmwia Ws;=1099 m3/kmz2/god., a 2011. rouHe
Ws2=747 m3/km2/god. Jlakie, jaunHa epO3UBHOI Ipolleca je cMameHa 3a 26%, a
cnenuduyHa MpoAyKIMja HaHOca 3a 32%. Pasyore 3a HacTaje IpOMeHEe Yy epO3Uju
3eMJbUIITA Tpeba TPAXKUTU Y OCHOBHUM /IeMOrpadCKUM HHAUKATOPUMA. Y OZHOCY Ha
ocTajla TpW THUIIA Haceba, JeMorpadcKd THUI Hacejba Ce€ OJUJIMKYje: HajHIKOM
BuTasHoOmhy craHoBHuINTBa (Index V=97,5), HajBehoMm mpoceuHom crapourhy
(RPav=47,3 roguHe), HajBehuM yIe70M CTAPOT CTAHOBHUIITBA (0KO 26%) 1 HajMambUM
uHAekcoMm Aomahuncrea (Index H=97).

ITomto ce paau 0 BeIUKOM OpOjy Hacesba, YHyTap caMOr JeMorpadCKor THIa
IIOCTOj€ CYIPOTHOCTH. ¥ TOM KOHTEKCTY, Ce 0Baj TUI HAcesba YCIOBHO MOXKE HMOJETUTH
Ha JiBa HaceoOuHcKa apeasa (Kapra 1). Mlako HUje IPOCTOPHO jeZITUHCTBEH, jeAaH O] TUX
apeasa 3ay3vMa jy»KHe ZieJIOBe CJIMBa ¥ 6poju 87 pypayIHUX Hacesba. JaunHa epO3UBHOT
mporieca je 1971. roguHe 6mwia Z;=0,601, a 2011. TouHe je 6mna Z.=0,405. Jlakie,
WHTEH3UTET €PO3UBHOI Ipoleca ce cMamuo 3a 33%. IIpomeHe y crmenududHO]
MpOoAYKIUju HaHoca cy Behe (41%). 1971. roauHe je cneruduyuHa TPOAyKIIHja HaHOCA
6mwia Ws=1192 m3/km2/god, a 2011. rogute je 6una Ws=704 m3/km2/god. To cy
Hacejba ca M3PAXKEHUM IpoIllecoM JAeMorpadcekor crapema. IIpoceuna crapocr (51,4
TroJlHE) U BEJIUKU yJ€0 CTapOr CTAaHOBHUINTBA (34%), Y3 HU3aK HUBO BUTAIHOCTH
(57%) u cmameme 6poja momahuncTaBa (66%) cy mpuMapHe KapaKTEPHUCTHKE OBOT
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Jena gemorpadckor Tuma Hacesba. OBa Hacesba IPAaTH M BEJIUKO Olajiamke Opoja
CTaHOBHHUKA. PypasHa momysanuja ce TOKOM aHJIM3UPAHOT IEPHOA CMabUiIa 32 53%.
ITporec penomysanyje je mpaheH WHTEH3WBHUM IIPOIECOM Jearpapusarije Ha
IIOJbOTIPUBPETHOM 3€MJBHINTY. Y OBHM HacebuMa ce (OHJ, I10JbOIPHUBPEHOT
3eMJBHIIITA TOTOBO IIPEIIOJIOBHO.

Ha npyroj crpanu cy pypayiHa Hace/ba y KOjUMa Cy IPUCYTHU MOTIIYHO JIPYTaduju
nemorpadceku nporecu. OHU €y KJBYUYHHU 32 pasyMeBamhe MamHUX IPOMEHA epo3uje
3eMJBHUINTA TOKOM BpeMeHa. KoedunujeHT epo3uje je 1971. roguHe 6uo Z:=0,542, a
2011. TOJIMHE Ce CMAKBHO Ha Z2=0,449. CnenuduaHa NpoAyKIyja HaHOoca ce ca Ws=987
m3/km2/god. 1971. rogquHe cmamuia Ha Ws2=798 m3/km?2/god. 2011. ronune. lakie,
OBJIe je UAeHTU(PUKOBAHO CMabehe epo3Hje 3eMJbHINTA 32 20%. Ba3zHu MHANKATOPU
OBOT JIeJla CJIMBa IOKAa3yjy 3HAaTHO Behu geMorpadcKy MOTEHIHjasl O] MPETXOAHOT
IIPOCTOpA KCTOT THUIA Hacesba. TPOCTpyKo Behu WHAEKC BUTATHOCTH (146%) ca MamboM
IIPOCEYHOM cTapomhy cTaHOBHHINTBA (42 rojguHe) je mpaheH aBoctpyko Behum
uHZekcoM Opoja momahwHcraBa (134,6%) W JBOCTPYKO MAamWmUM YIE€JIOM CTapor
craHOBHUIITBA (17%). Bpoj craHOBHHMKa ce cMamuo 3a camo 12%. Ilpomec
zxearpapnsaup{je je I/IHTeHBI/IBHI/IjI/I Ha IO/bOIIPDUBPEAHUM IIOBPpIIMHAaMa, HEro Ha
OPaHUYHUM MOBpIINHAMa. I[lo/pOIpUBpeHE MOBPIINHE Cy ce cMamwie 3a 30%, a
OpaHMYHe IOBPIIUHE 32 20%.

IIpomeHe no/bONPUBPEOHUX U OPAHUHHUX NOSPUIUHA KAO JemepMUHanHme
epo3uyje 3emvuwuuma (Paxmop 4). OBaj dbakrop obyxBaTa 19,2% pypaTHUX
Hacesba, TAUHU]je 84 pypajsHa Hacesba. 3a Pa3JIUKY O/ IPETXO/IHOT THIIA HAacesba, Y OBOM
THUITY He OCTOje BeJIMKY KOHTUHYHUPaHU HaceoObuHcku apeanu. Oxapelenu 6poj Hacesba
ce Hajasu y JoJUHU Benmke MopaBe y jy»KHOM Jiely C/IMBa, Kao U y JOJMHaMa
Jlenenune u Pauye. HajceBepHuje cy oBa Hacesba IO3HUIMOHUPaHA y CIUBY JezaBe
(Kapra 1). bazHu UHAMKATOpU KOjU IETEPMUHHUIILY OBa Hacesba ¢y Index AgL u Index
ArL (Tabena 56). Ha 0CHOBY BpeZHOCTH OBHX IapaMeTapa ce HeIBOCMHUCIEHO MOKe
VTBPJUTH KaKO IPOIleC Jearpapusanyje Ha IO/bONPUBPEAHUM U OPAHUYHUM
MOBpIIMHAMA YTUYE HA €PO3Ujy 3eMJbHINTA. BpesHOoCcTH KoedUIMjeHTa KOpesanvje
IIOKa3yjy PEeJaTUBHO BHCOKY IIOBE3aHOCT OBOT (akTopa ca JearpapusanujoM Ha
NMOJPONIPUBPETHUM MOBpIIMHAMa (r=0,724), a BeoMa BHCOKY IIOBE3aHOCT ca
JleaTpapu3aliijoM Ha OpaHUYHUM MoBpiuHaMa (r=0,950) (I'paduxk 4).
Ca. 4. HpOMeHe non:onpuepeauux U OpaHU4YHUX nospwiuHa Kao aemepmuHaHmu eposuje
3empuUwWMa noz2aedamu Yy eHzneckoj sep3uju mexcma cmp. 668)

Kao u y octanuMm TUIIOBHMA Hacesba, U y OBOM THILY j€ JIOLLIO 10 CMamemha eposuje
3emsbuiITa. To mokasyjy cienehm mojanu. 1971. TOAMHE NPOCeYaH KOeQUIIMjeHT
eposuje je 610 Z:=0,579, a cnerududHa NpoAyKIirja HaHoca Ws;=1089 m3/kmz2/god.
TOKOM YeTp/IeCeTOTOAMINEr [IEPUO/IA Ce jayMHA €PO3HUBHOr IIPOIleca CMamIla 3a
23%. To je yjelHO 1 HajMame CMabEhE jauHe EPO3UBHOT IIPOLieca, y OJTHOCY Ha JIpyre
TUoBe Hacesba. CienudpuyHa MPOAYKIIMja HAHOCA ce cMamuia 3a 28%. Tako je 2011.
rofvHe TpoceyaH KoeUIUjeHT epo3Huje U3HOCHO Z2=0,445, JOK je crernududHa
npoayknuja HaHoca 6mna Ws.= 786 m3/km2/god. Cmamerme T0/HOIPUBPEAHUX
MOBPIINHA 32 30%, 1 OpDAaHUYHUX IOBPIINHA 32 12% MTOKa3yje /1a je y OBOM THUILy Hacesba
mpoliec Aearpapusaiije Hajcaabuje udpaxeH. To je OCHOBHA 3ajeIHUYKA OJJTUKA OBUX
Hacesba. nak, yHyTap caMor THIIa IOCTOje pasjinke udMel)y Hacesba. Tako ce Ha OCHOBY
npez3Haka GaKTOPCKUX CKOPOBA MOTY U3/IBOjUTHU JBA IIOATHUIIA.
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AHaM30M CTara epO3UBHOT MPOIleca Ce IOUIO A0 cieAehux pesyarara. JeaaH o
JIBa TMOATHIIA Haceha OpOjU 40 PYPIHUX Hacesha. Y HEMY je TOKOM IIepHoZa Of
YeTp/ieceT ro{MHA HACTYIIIO CMAbEEhe jaHE EPO3UBHOT IpoIieca 3a 25%. Tako je 1971.
rofiiHe mpocevaH KoebUIUjeHT epo3uje 6uo Z;=0,538, JOK je 2011. TOJUHE HHEroBa
BPEIHOCT U3HOCWIA Z2=0,403. CnenuduyHa MpoayKIuja HAHOCA Ce CMArbuia 33 OKO
30%. 1971. roquHe je cnenuduyHa NPoAyKIKja HaHOoca 6mwia Ws;=984 m3/km?2/god, a
2011. roguHe je 6mwia Ws>=686 m3/km2/god. Unak, HajoiOMHHAHTHHjA OJIMIKA OBOT
HaceoOWHCKOI apeajia je BeoMa HHTEH3WBAaH IPOIEC jearpapusaiuje. VHTeH3UTET
Jlearpapusalifje Ha IoJbONpUBpeHUM IHoBpinrHama (Index AgL=41) je ycarjalieH ca
VHTEH3UTETOM Jlearpapusanyje Ha opannaHuM nospiirHama (Index ArL=40).

Jpyru noarumn Hacesba 00yXBarTa 44 pypajiHa Hacesba. Y lheMy je jaurnHa epO3UBHOT
mporeca 1971. roguHe 6una Z;=0,616, A0K je 2011. ronuHe 6una Z».=0,483. lakie,
jaurHa epo3WBHOr IpoIleca ce cMamuiaa 3a 22%. OBo cMamemwe je mpaheHo roToBo
UIEHTUYHUM CMambemeM clelluduyHe TMpoaykiuje HaHoca (26%). Tako je
crenudUYHA TPOAYKIMja HaAHOCA 1971. ToAuHe u3Hocwia Ws;=1185 m3/km2/god., a
2011. roguHe je uzHocwia Ws2=876 m3/kmz2/god. NMnak, nporec Aearpapusaiuje opjie
HUje UMao TaKaB MHTEH3UTET Kao y IPETXOJHOM HaceoOMHCKOM apeasny. Hamporus,
BHCOKE BPEIHOCTH OBUX MH/IEKCA [TOKa3y]jy CylpoTaH mpoiiec. HeKC Jearpapusanuje
Ha moJsbonipuBpeAHuM mnoBpimnHamMa (Index AgL=96) mokasyje fa cy oBa Haceba
3axpaheHa Beoma cyabum mporlecoM [gearpapusanuje. Tokom BpemeHa GOHJ
ITOJPOTIPUBPETHOT 3eMJBHINTA je ocTao crabuiiaH. Ha nmpyroj crpanwm, Index ArL=131
rokasyje fa ce GOH/ OpAaHUYHUX IOBPIIKMHA IToBehao 3a 1/3.

Y nepuoay 1971-2011. UHTEH3UTET IPOMEHA €PO3Hje 3eMJBHIITA Y 0BA /[BA OTHIIA
je roroBo ucru. Mnak, u3BecHe pa3juKe MOCTOje aKO Ce MOCMAaTpa Cajalllibe CTame. Y
HaceOOMHCKOM apeayly ca MHTEH3WBHUJUM IPOILECOM Jearpapusaijije, HHTEH3UTET
€pO3UBHOT IPOoIfeca je MarbH 3a 1/5, a crenud MIHA IPOYKIHja HaHOCA je Marba 3a 1/3,
y OJTHOCY Ha IDYTH apeaJt.

Ca. 5. I'eoepagcku pasmewmaj pypasHux Haceba npema 0OMUHAHMHUM 2e02paBcKum
daxmopuma (-1 u 1 — npupodHuU Yyca08u kao demepMuUHaHmMe epo3uje 3emapuiuma; 2 —
anmpononpecuja kao demepmMuHaHma epo3uje dempuwma; -3 u 3 —demozpagcke
JemepMuHaHme eposuje 3embpUWMA; -4 U 4 — NPOMeHe NO/bONPUBPEOHUX U OPAHUUHUX
nospwuHa kao demepmuHaxme epo3uje 3emauwima) (noenedamu y eHeneckoj eep3uju
mexcma cmp.669)

Eposuja 3emspuInTa Kao riio6aIHU €KOJIONIKH 32308 CBE BUIIIE yTUYE Ha OAPIKUBO
yIpaBJbathe PECypCrMa, OJbONPUBPEAHY MTPOAYKTHBHOCT U PyPATIHU pa3Boj. ['youTax
IJIOZTHOT MOBPIIMHCKOT (JIoja yOp3aBa /erpajaidjy >KUBOTHE CPeJUHE U yrpoxkKaBa
nyropouty 6e36emHoct xpate. Y Cpouju, HApOYUTO Y HEHTPAHUM J[eJIOBUMA 3EMIBE,
oBaj mpobJieM TECHO je IOBe3aH ca JPYLUITBEHO-eKOHOMCKHMM IIpPOIleCMa KOjUu ce
oABUjajy ox cpeauHe 20. Beka (Sreji¢ et al., 2025). ITepuoa HakoH J[pyror CBETCKOT
paTta obenexxwie cy AyOOKe MpOMeHe y KOpHIIhemy 3eMJbHINTA U BEreTannoHOM
MOKpHBauy, MO/CTAKHYTe WH/yCTpPHUjanu3anujoM u ypbaHuszanujom. HMako cy oBu
MpOIECH WMalIM 3a [Wb yHanpeheme KUBOTHUX YCJIOBA, OHU Cy KCTOBPEMEHO
JIOTNPUHENN JIENONyJIalMji PYPAJTHHUX MOJAPYyYja M HANyIITAlkhy TPaJAUIMOHATHUX
MOJHOTIPUBPETHUX MTPAKCH.
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PesynraTu oBe cTyauje Ccy y carjlacHOCTH ca pe3y/ITaTHMa IPeTXOAHHUX
HCTpaKHBarba OBOr mpocropa (Sreji¢ et al.,, 2023). OHu cy mokasaju [a Hacesba
JIONMpaHa y LEeHTPAJHUM H Jy)XKHUM JIeJIOBIMa CJIMBA HMajy CcTa0WIHHje WIN
IIOTOZHYje IPUPOJIHE YCIOBe 3a ouyBame 3eMsbHINTa. Ca Zpyre cTpaHe, OBa Haceba
TpIle mocyefuIe geMorpadckor maza u ciaabpema MOJBOIPUBPEAHUX aKTUBHOCTH.
Wnak, To omoryhaBa sesiuMu4aH olopaBak Npupo/iHe Beretaruje. Hacespa jgorupana
Ha CeBepy CJIMBa ¥ NepuypbaHOM 1mojacy Behux rpaiosa, ca BEJTUKUM 1eMOrpadCKum u
MMOJPOTIPUBPETHUM IOTEHI[MjaJIOM, CyO4aBajy Ce ca 3HAaTHO BehuM mpeTmama
Jerpazanyje 3emsbuiita. To DoTBphyje 1a MHTEH3UBHUja eKCIIOATALIM]a 3eMJ/BUIITA U
BeJIMKa TYCTMHA HACe/beHOCTH, ako Hucy npaheHe ofp:KMBUM mpakcama, MOTY
noBehaTy pU3MK Of] epo3Hje YaKk U y MOBOJGHUM IIPUPOAHUM yciaoBuMa. CaBpeMeHa
HCTpaKMBamka HarjalaBajy moTpeby 3a IOBe3WBAmeM €KOJIONIKMX WHHUI[HjaTHBa ca
JIOKQJIHUM APYIITBEHO-EKOHOMCKHUM OKOJIHOCTHUMA. Y Tom KOHTEKCTY Ce IIPOMOBUIILY
WHTErpUCaHU IPUCTYNH KOjU OaylaHCHpajy eKOJIOIIKEe IMJbeBe M Pa3BOjHe IoTpebe
PYP&JIHOTI CTAHOBHUIIITBA.

3akspyuak

Kombunosana npumena MIIE u FA omoryhuia je naeHTHdUKanujy nojeANHAYHOT U
WHTEPAKTUBHOI yTHUI[aja W XWjepapXHje NPUPOJHUX, AeMOrpadCKUX KM arpapHo-
reorpadpckux gerepMuHaHTH. OBaj MyJITHAUCIUIUIMHADHU NpHCTyn omoryhasa
Ipenu3HUje W3/[Bajalbe 30HA DAB3JIMYNUTOr CTElleHAa YTPOKEHOCTH W THUMe IIpyXKa
OCHOBY 3a OJpPXHBO YIpPaB/balke 3eMJbUINTEM, IUIAHUDAame Mepa 3allTHTe,
nuBep3ndUKaNyUjy pypajHe €KOHOMUje M PEeBUTAJIM3ANMjy PYPaJHUX IOApYydja.
PesysTaTu ncTpaskuBama IOKa3alH cy 1a reorpadcku GakToOpH, IOIMYT JUTOIOMIKOT
cacraBa, Harnba M HagMOpCKe BUCHHE, UMajy AOMUHAHTHY YJIOTY Y OOJIMKOBAamY
reorpadcke audepeHnHjalyje NHTEH3UTETA €pO3Uje 3eMJBMIINTA y CIUBY Besmke
Mopase. HcroBpeMeHO, [emnomyJjanuja ceja, HAMyIMITalme [0/bOIPUBDPETHUX
MOBPINMHA U cy1abiberbe TPAJUINOHAIHUX 00/IMKa KopHuIemha 3eMJbUINITA 10AATHO
IojavyaBajy IPOCTOPHE KOHTPACTE y JUHAMUIIN ePO3Hje.

YuopeljuBameM UCTOPHjCKUX [T0/IaTaKa O ePO3UjH ca CABPEMEHUM MH/IUKATOPUMA
nob6ujeH je yBuz y Iyropodune TpeHzoBe. Byayha uctpaskuBarmba Moryia 61 1a Hafiorpaie
OBy CTYZHW)y YK/BYUHMBAImeM J€Ta/bHUJUX MPOCTOPHUX U BPEMEHCKHX IM0J[aTaKa H
nyropounor mpahema kako 6u ce 6o/be pasymesnn BPEMEHCKU AacCleKTH epo3uje
3eMJBHINTA W [POMEHA Hace/ha. VHTerpamuja COIMO-eKOHOMCKHX Bapujabuiy,
MOJINTHUKA Kopulthera 3eMJ/BUINTA U MPOjeKIHja KIUMATCKUX [IPOMEHA JIOAaTHO 6u
yHAampeamwIa pa3yMeBame WHTEPaKIja u3Mel)y JbyACKIX aKTUBHOCTU U MPUPOJHUX
ycioBa. YopeaHe aHajiu3e ca JAPYTMM PEYHUM CJIMBOBHMA y DPETHOHY MOrjie Ou
noMohu y reHepayn3aliju Halasa U ycaBpIliaBarby METO/I0JIOMIKUX IPUCTYIIA.
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Cyko0 uHTepeca: AyTopu U3jaB/byjy Aa HeMa cykoba nHTepeca.

Hanomena usnaBaya: Cpricko reorpadcko JpyIITBO OCTaje HEYTPAJIHO IO IUTAMY
jypucauknuje y o6jaBJbeHUM MalaMa U HHCTUTYIMOHAJIHUM Be3aMa.
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JIuTtepaTtypa (norsenaTu y eHrJIecKoj BEp3Hju TEKCTA)
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