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Abstract
This paper describes the geomorphological features of the mountain of 

Fruška Gora using new procedures, respectively using the technology of dig-
ital terrain modeling (DTM). The most used methods of presentation and 
analysis of space in traditional (classical) working conditions are on geodetic 
and cartographic bases. Therefore, the analysis of geomorphological features 
was diff icult and rather poor quality, and there was no variety and greater ef-
fi ciency in the work. With new technologies, the ways of modeling and anal-
ysis of spatial data are changing i.e. the concept of digital terrain models is 
applied. The need for geomorphological parameters is becoming increasingly 
important in the economy, environmental protection, asset management and 
risk assessment. It is, therefore, signifi cant to emphasize the concept of DTM 
and interpret some of the features in the analysis of the geographic space.
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Кључне речи: 
ДМТ, анализа, 
геоморфолошки 
параметри, 
Фрушка Гора, 
примена

Сажетак
У овом раду се анализирају геоморфолошке карактеристике Фрушке 

Горе применом нових поступака, односно применом технологије диги-
талног моделовања терена (ДМТ). У традиционалним (класичним) усло-
вима рада најчешће су се користиле методе приказа и анализе простора 
на геодетским и картографским подлогама. При томе, анализа геомор-
фолошких карактеристика била је отежана и прилично слабијег квали-
тета, односно није било разноврсности и веће ефикасности у раду. Са 
појавом нових технологија мења се начин моделовања и анализе по-
датака о простору, тј. примењује се концепт дигиталних модела терена. 
Потреба за геоморфолошким параметрима постаје све више актуелна и 
важна у привреди, заштити животне средине, управљању имовином и 
процени ризика. Зато је важно нагласити концепт ДМТ и интерпретира-
ти неке од могућности у анализи геопростора.

Introduction
With the development of geoinformation 

technologies, and especially of digital terrain 
modeling, the importance and application of 
geospatial data expand. Th ereby, the geomor-
phological characteristics of the terrain and 
phenomena have special importance. Th ey 
become even more interesting in the research 
and economy, for example, in energetics, 
transport, mining, construction, ecology, etc. 
Modern geomorphological fi eld survey com-
prise a wide range of quantitative and statis-
tical methods for description and determina-
tion of certain geomorphological parameters 
and processes, analysis of the relationship be-
tween certain factors for the development of 
landforms, or relief in general, as well as for 
the possibility to compare qualitative diff er-
ences based on numerical parameters within 
a given area.

In the theoretical part of this paper, a brief 
explanation of the concept of digital terrain 
models is given, and the concepts of organiza-
tion and display of data in DMT are presented, 
describing diff erent possibilities of DTM appli-
cation. In the second part, the focus is on one 
of the applications of DTM, which is the anal-
ysis of geomorphological parameters, whereby 
DEM (Digital Elevation Model) footage of the 
northern part of the mountain of Fruška Gora 
to Beočin, was used.

Geographical position 
and geomorphological 
characteristics of Fruška Gora
Th e mountain of Fruška Gora is located be-

tween latitude 45° 00’ and 45° 15’ and longi-
tude 16° 37’ and 18° 01’, in the direction of the 
parallel between the rivers Danube and Sava. 
Th is mountain range is about 80 km long; the 
widest part of the range is about 15 km wide. 
Th e highest pick is Crveni čot (549 m), but the 
mountain range looks massive because it sur-
mounts environment which is lowland (Figure 
1). Alluvial planes of the Sava and the Danube 
rivers border the mountain range Fruška Gora 
from the east and north; to the south and to 
the west the mountain range is surrounded by 
loess plateaus of Srem [1]. 

Fruška Gora is a mountain of small width 
and height, with the characteristics of the hill, 
rather than the mountain. Besides that, this 
mountain is characterized by the presence of 
diff erent types of rocks, both in terms of the 
manner and time of creation, as well as the 
chemical and mineralogical composition. 
Th e core of the mountain is composed of the 
paleozoic metamorphic, igneous rocks, which 
are the oldest, and the most widespread are 
phyllites and calcareous mica-schists. Meso-
zoic sediments are present to a lesser extent, 
in the form of narrow zones of shallow thick-
ness, and belong to the Triassic red and gray 
sandstones and mica-schists, conglomerates, 
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breccias, and other rocks. Th e most common 
are sedimentary rocks from the Cenozoic era. 
Peripheral parts of Fruška Gora are made of 
Tertiary structures, presented by layers of coal, 
“lajtovacki” limestone, marl and sandstone, 
while Quaternary formations in the form of 
thick layers of loess cover the lowest parts. A 
treasury of geological history, with very valu-
able sites of well-preserved fossils of fl ora and 
fauna in the sediments of Fruška Gora, gives 
us the right to call this small mountain “a mir-
ror of geological past”. Sites like the Čerević 
stream, a notch near the monastery Grgeteg, 
the area around Beočin and Ledinci represent 
unique cases in Europe. 

Figure 1. The geographical position of the mountain 
of Fruška Gora

Th anks to the large average amount of 
rainfall during the year, to its geological com-
position, and many permanent springs, the 
hydrographic network of Fruška Gora is very 
dense and relatively properly distributed. Th e 
hydrographic network consists of surface water 
springs, wellheads, dense river network, ponds 
and artifi cial reservoirs. Th e central part of the 
mountain range of Fruška Gora looks like a 
real mountain with a length of about 40 km, 
and an average height of 440-460 m, which is 
the richest in water. Th e western part of the 

range, which is the form of a leveled knap with 
high elevations of about 200 m, and the eastern 
part, whose last hills are at a pure loess area, 
represent areas that are considerably less rich 
in hydrographic terms. Th e northern slopes, 
which gravitate towards the Danube, and have 
a wide network of smaller waterways that are 
up to 10 km long, rich in deep valleys in the up-
per and middle fl ows, while in the lower cours-
es they widen, building narrow, fl at valleys.

Th e southern slopes of Fruška Gora, charac-
terized by short streams, of which only springs 
belong to the mountain area, are composed of 
distinctive deep valleys without plains, and in 
the lower courses, they lose their characteristics 

because the altitude of Fruška Gora is 
reduced by the Srem loess plateau. In 
the past, the streams in the lower re-
gions of Srem oft en overfl owed into 
arable land, roads, and settlements, 
and exerted a strong soil erosion due 
to heavy spring rainfall, and in the 
summer, most of them would dry up. 
With the aim of reducing fl ooding 
in the spring, and of irrigation in the 
summer months, by damming the 
streams the artifi cial reservoirs were 
made on Fruška Gora [2].

The concept of digital 
terrain model

Th e introduction of the term of 
digital terrain model and digital data 
modeling is attributed to two Amer-

ican engineers from Massachusetts Institute 
of Technology. Th e defi nition that they have 
given in the fi ft ies of the XX century reads as 
follows: “Th e Digital Terrain Model – DTM is 
a statistical performance of continuous surface 
terrain over a large number of selected points 
with known X, Y and Z coordinates in an ar-
bitrary coordinate system”. Since then, more 
similar terms and defi nitions are in use in 
foreign references. Some of them refer to the 
same or similar concepts, while others are sig-
nifi cantly diff erent, therefore it is necessary to 
be careful with that [3]. In practice, the most 
commonly used are:
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– Digital Elevation Model,
– Digital Terrain Model and
– Digital Surface Model.

Th e term Digital Elevation Model – DEM 
(or Digital Height Model – DHM) derives from 
German-speaking countries, which typically 
refers to a system of height in a regular grid of 
points. It is a rectangular grid or matrix of cells 
covering a certain surface of the fi eld, such as 
in Figure 2.

Figure 2. Digital Elevation Model 

Figure 3. Digital Terrain Model

Figure 4. Digital Surface Model

Digital Terrain Model – DTM which is more 
complex and comprehensive concept, which 
includes not only the heights of points but also 
other characteristics of the terrain (breaking 
and structural lines, characteristic points). 

DMT is shown in Figure 3. In addition, 
DMT may also contain other derived informa-
tion such as slopes, aspects, visibility, etc.

In the narrow sense, DMT represents the 
relief of the terrain, while in the broader sense, 

it can include objects and phenomena 
that are on the given surface. In this 
case, it is a Digital Surface Model – DSM. 
Unlike the previous two terms that re-
late to “bare” surface terrain, DMP in-
cludes roads, hydrography, vegetation, 
or other objects that are directly on the 
surface of the terrain.

Digital Surface Model is illustrated 
in Figure 4 [4].

Other terms of 3D models of geoda-
ta can be found in the literature as well. 
One of them is DTED (Digital Terrain 
Elevation Data), used by the National 
Geospatial-Intelligence Agency of the 
United States (National Geospatial-In-
telligence Agency – NGA, or previous-
ly the National Imaging and Mapping 
Agency – NIMA), for their products [3].

Analysis of geomorphological 
features

Relief is one of the most important 
elements of the natural environment 
due to the fact that it is the slowest and 
least changing. Th e most important 
properties of a certain area, such as 
climate, hydrographic characteristics, 
pedological and vegetation cover, dis-
tribution of settlements, communica-
tions, agriculture, and industry, depend 
on relief. Th is paper describes some of 
the geomorphometric characteristics 
(parameters) based on the DEM model 
(Figure 5).
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Figure 5. DEM of the part of Fruška Gora with 
the surrounding area

Figure 6 shows Google Earth’s snapshot of 
the experimental area of the territory (Figure 
5), and the area north of Fruska Gora. 

Topographic attributes and geomorphologi-
cal parameters can be divided into primary top-
ographic attributes that are calculated directly 
from DTM and complex or secondary attrib-
utes, which contain a combination of primary 
attributes. Th e primary topographic parame-
ters are: the sizes which can characterize any 
two-dimensional surface and which represent 
the morphometric characteristics of the relief 
which is evaluated, and they are a slope, an as-
pect and a curvature of the terrain (slopes).

Figure 6. The snapshot of area of interest, 
taken from Google Earth

Slope
Although the development of technology 

has made possible that certain human activ-
ities are carried out under much worse relief 

conditions, yet the slope of the terrain 
remains an inevitable natural element 
which has a great infl uence on the de-
velopment of agriculture, settlements, 
and tourism, as well as an important 
factor in determining the geomorpho-
logical parameters of a specifi c area. 
Th e slope of the terrain at some point 
is defi ned as the angle measured in the 
vertical plane involving the plane tan-
gential to the surface of the terrain at 
a given point, and a horizontal plane 
at the same point. Analysis of slope is 

widely used in hydrological modeling, in the 
analysis of landslides and mudslides, in studies 
of diluvial and erosion processes as well as in 
the planning of land use. Th e speed of surface 
water runoff , soil moisture saturation, and in-
tensity of geomorphological processes, depend 
on the slope of the ground.

Th e modern way of calculating the angle of 
slope is based on the formed DTM with the 
relevant database. In the case of DTM, which 
is formed in the shape of TIN – Triangular Ir-
regular Network, the slope angle for a location 
on the surface is determined by calculating 
the angle of slope of each triangle in the TIN. 
When it comes to the grid, then the calcula-

tion is done for each cell of the grid. At 
TIN, the slope angle is the maximum 
size of the slope change along each 
triangle, while with the grid there are 
several ways of calculating the angle of 
slope on the basis of each cell grid and 
it’s eight neighboring cells. In calculat-
ing the angle of slope with the TIN, the 
slope is calculated over each triangle, 
and output is raster. A lower value of 
the calculated slope points to the fl at-
ter terrain, while a higher value of the 
slope indicates steeper terrain.

Based on the obtained DEM model of Fruš-
ka Gora, as well as the area north of Fruška 
Gora (Figure 5), the raster was created (Figure 
7) where the slope of the terrain, classifi ed ac-
cording to certain values indicated in the leg-
end, is presented in diff erent colours (Figure 7). 
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Figure 7. Slope of the northern hillsides of Fruska Gora 
with the environment

Aft er creating a grid, we calculated the area 
of spatial coverage of slope for diff erent class-
es, as well as the part that includes each class 
respectively (Table 1).

Th e slopes of less than 2º, typical of the 
plains, include the most area of Beočin and 
Begeč, as well as smaller parts of Čerević and 
Banoštor, while on the mountain there is not 
the slope of less than 2º. Th e second category 
of slope (2º–5º) occurs, as a rule, at the con-
tact areas between the lowland and surround-
ing areas, where there is a smooth transition 
of lowland in the steeper mountainous region, 
covered with layers of colluvial and alluvial or-
igin. Th is category is the most common in the 
area between the northern slopes of the moun-
tain of Fruška Gora and the southern parts 
of Čerević, Banoštor, and Beočin, and with a 
share of 16.5% makes almost twice the area of 
the fi rst category.

Table 1. Classes and geographic coverage of slope

Slope (º) Area (m²) Part (%)

< 2 7173806,25 7,418
2-5 15990606,25 16,535

5-12 32913256,25 34,034
12-32 35557287,5 36,768
32-55 4089762,50 4,229

> 55 981225,00 1,016
Total 96705943,75 100,000

Th e slopes of 5º to 12º, aft er the following 
category from 12º to 32º, occupy the largest 
area. Th ey are typical for inclined ground and 

it can be said that they are almost uni-
formly distributed in the area south 
and northeast of Gabrovo, south of 
Sviloš and on the northern hillsides of 
the mountain of Fruška Gora.

In addition, the slopes of 12º to 32º 
are signifi cant slopes and as stated above, 
with a share of 36.8% are the largest com-
ponent of the mountain of Fruška Gora. 
As for the highest values of slopes, i.e. 
the slopes of 32º to 55º prevail mainly in 
the higher parts of the hillsides along the 
ridges of mountain elevations. Th ey, in 

addition to the slopes of more than 55º, have the 
smallest share. Slopes that are greater than 55°, 
in Figure 7 are marked distinctly in red, occupy 
the smallest area and they are typical of certain 
parts of the mountain of Fruška Gora, as well as 
of the coastal part of the Danube.

Aspect
Aspect is the most commonly used function 

in geomorphometric analysis. It represents the 
orientation of the slope with respect to the 
sides of the world. In this case, the angle is 
determined mostly from the north in a clock-
wise direction. Conceptually, the function of 
the aspect relates to calculating the aspect val-
ue of the central pixel in relation to the eight 
neighboring (for example, if the network is 3 x 
3 pixels). Th e direction to which the surface is 
facing represents the aspect of the central pix-
el. Aspect in the DTM is calculated for each 
triangle of the TIN, or for each cell in the case 
of the grid [5].

Figure 8. The template for determining the aspect
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On the template that is shown in Figure 8, it 
can be seen that the terrain, based on its slope, 
can be oriented in the following directions: N 
(north), NE (northeast), E (east), SE (south-
east), S (south), SW (southwest), W (West) 
and NW (northwest). Aspect can have values 
from 0° (north direction) to 360º (again north 
direction) (Figure 8). 

If the terrain is fl at, it means that the unex-
posed values are taken (-1).

Th e importance in determining aspect is re-
fl ected in the following:
–  fi nding the northern side of the mountain 

with good slopes for making the ski runs;
–  calculating the amount of sunlight for each 

location in the given region as part of the 
study conducted on the method and organi-
zation of life conditioned by solar energy;

–  fi nding terrains that are oriented to 
the south, especially on the moun-
tains which are identifi ed as the lo-
cation where snow will fi rst thaw and 
the possibility of creating a fl ood with 
devastating eff ects for humans and 
their settlements;

–  identifying areas with fl at terrain, 
which could be used to land the plane 
in an emergency.

Aspect modifi es the eff ect of light 
and heat on a set of interrelated phenomena: 
the temperature of the soil and air, decompo-
sition of rocks, the length of the vegetation 
period, phytocenoses composition, the com-
position of plant communities, rotation of 
crops, crop yield, the height of the snow line, 
etc. (Table 2).

Table 2. The conditions for the development 
of agriculture, tourism and seÏ lement on the basis 

of aspect of the terrain

Th e impact of aspect to the geomorpholog-
ical features is refl ected in the fact that diff er-
ently exposed slopes receive diff erent amounts 
of short-wave radiation, which aff ects the char-
acteristics of climatic elements such as exoge-
nous geomorphological factors. Exposure in-
directly aff ects the changes related to erosion, 
corrosion, and hydrological processes on the 
slopes. For example, the increased high-fre-
quency radiation on the slopes exposed to the 
southern quadrant (Southwest, Southeast and 
South) causes increased evapotranspiration 
(summary evaporation of water in the basin, 
which consists of evaporation from the ground 
and transpiration through plants), which is re-
sulting in water shortage in the drier part of 
the year, and the consequence is the reduction 
of the number of plant species on the slopes, or 
rare vegetation.

Figure 9. Aspect of the terrain on the mountain 
of Fruška Gora and areas north of Fruška Gora

Conversely, rare vegetation provides faster 
drying of the soil, the larger surface runoff  and 
thus facilitates the process of leaching. On the 
hillsides facing north, soil moisture is retained 
for a long time aft er the rainfall, which favors 
the development of vegetation and provides 
favorable conditions for the creation and pres-
ervation of soil. Th e long-term leaching of soil, 

along with other denudation 
processes, can cause an in-
crease in slope angle.

Using the same DEM like 
when creating slope raster, 
we obtained the aspect raster 
of the terrain at the part of 

Aspect

Optimum Favorable Conditionally 
favorable Unfavourable

Agriculture Unexposed, South, 
Southeast, Southwest East West North, Northeast, 

Northwest

Seq lement South, Southeast, 
Southwest Unexposed West, East North, Northeast, 

Northwest
Winter 
tourism

North, Northeast, 
Northwest East West South, Southeast, 

Southwest, Unexposed
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Fruška Gora, as well as areas north of Fruška 
Gora (Figure 9). Orientations of slopes, in re-
lation to the sides of the world, are shown with 
diff erent colours. Based on raster layers of as-
pect, we obtained values presented in Table 3.

Based on these results it can be concluded 
that the highest prevalence in this area, with 
16.9% have slopes or hillside parts exposed 
northeast. In a broader context, with the cri-
terion of general benefi ts (north-N = cold 
aspect, northeast and northwest-NE-NW 
= moderately cold aspect, east-west-E and W 
= neutral aspect, southeast and southwest-SE-
SW = hot aspect, south-S = very warm aspect) 
are represented by the slopes of the northern 
quadrant with moderate cold and cold expo-
sure, and this with the highest share of 44.3%. 
Neutral aspects (east and west) are the second 
most common with a share of 28.3%, while the 
slightly smaller part have very warm and warm 
aspect, which are most evident in the area 
south of Gabrovo, and it amounts to 27.4%.

However, on the basis of the raster shown 
in Figure 9, it can be noted that the surface 
relief of the mountain of Fruška Gora, bro-
ken with elongated and parallel forms that are 
exposed to two opposite sides of the world. It 
may be noted that large areas are occupied by 
the southern, southeastern and southwest side. 
Th is indicates great potential for growing or-
chards and vineyards.

Table 3. Classes and geographic coverage of aspect
Aspect Area (m²) Part (%)
North 13898631,25 14,372

Northeast 16359968,75 16,917
East 13221675,00 13,672

Southeast 7744675,00 8,008
South 6988968,75 7,228

Southwest 11737212,50 12,137
West 14181831,25 14,665

Northwest 12572981,25 13,001
Total 96705943,75 100,000

Curvature
Th e term curvature of slopes means that 

form together with the sediments involved 
in the surface composition can be used to 

determine the dominant processes that infl u-
enced the formation of the slope, but also an-
ticipate future developments. Mathematically, 
the curvature is defi ned as the deviation of 
the geometric object from the plane. It is the 
inverse of the radius of the circle, that is ex-
pressed by the formula k = 1 / R. By increasing 
the radius of the circle, the curvature decreas-
es, and vice versa. Th e curvature is the coef-
fi cient of deviation from the direction of the 
curve with the curvature of zero. For a point 
in three-dimensional space, an infi nite num-
ber of curvatures can be performed [6]. Using 
the methods of 3 x 3 squares, the curvature is 
calculated as the second derivative of height 
values of DTM, using the formula:

Z= Ax²y² + Bx²y + Cxy² + Dx²+ Ey² + Fxy 
+ Gx + Hy + I

Th ere are several types of curvature, and in 
this paper are discussed the profi le and pla-
nar curvature. With the analysis of DTM, we 
obtained numeric values of curvature from 
which it is possible to distinguish three types 
of slopes: concave, convex and linear. Th e great 
problem is the choice of method for determin-
ing the type of curvature slope. Under ide-
al conditions, the linear slopes are those that 
have a value of zero curvature.

Profile curvature
Th e profi le curvature (Figure 10) refers to 

the curvature of the slopes (or portions there-
of) along the lines perpendicular to the con-
tour lines, and it is determined by the rate of 
change of inclination for each pixel. A negative 
value indicates a convex longitudinal profi le of 
the slope, and positive for the concave, while 
the value zero indicates a linear slope. Th e pro-
fi le curvature aff ects the rate of release of water 
down the slope [5].

Using DEM, shown in Figure 5, we formed 
the raster of profi le slopes shown in Figure 11, 
where you can spot the convex, linear and con-
cave slopes. So we provided the data in Table 4. 

From the obtained data about structure of 
the profi le curvature (Table 4), it follows that 
there is no wide diff erence in the proportion of 
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convex and concave slopes (convex are some-
what dominant, with 50.14%, and the part of 
concave is 49.06%), while the linear slopes are 
represented with minimal share (0.79%). Th at 
indicates the approximate uniformity of di-
rections of tectonic movements, i.e. elevation, 
and descent. 

Figure 10. Profi le curvature

Figure 11. Profi le curvature in the northern part 
of Fruska Gora and the surrounding area

Convex slopes usually prevail on the 
higher parts, along ridges and in the 
whole of Fruška Gora and the environ-
ment. 

Table 4. Types of profi le slopes and spatial coverage

Profi le curvature Area (m²) Part (%)
Convex slopes 48490630,00 50,142
Linear slopes 767603,75 0,794

Concave slopes 47447710,00 49,064
Total 96705943,75 100,000

Unlike convex, concave slopes dominate on 
the lower parts of the slopes, with fi ssure lines 
throughout the area, and on the lower parts 
of Fruška Gora. Linear slopes are most visible 
west of Begeč, as well as in the area of Beočin 
and Čerević, while their impact on the area of 
Fruska Gora is negligible.

Planar curvature
Planar curvature (Figure 12) refers to the 

curvature of the slope in the cross-sectional 
contour line perpendicular to the direction of 
the greatest slope. A positive value indicates 
the convex shape of the slope, and negative 

indicates concave, while zero indicates 
a linear slope. If the specifi ed direc-
tion is perpendicular to the direction 
of the greatest slope (horizontal secant 
contour lines), then the model slope 
curvature can assess divergence (con-
vex slopes) and convergence (concave 
slopes), drainage, and thus soil mois-
ture on a slope. Convergent drainage is 
associated with the process of accumu-
lation of water, soil or divergent drain-
age with slope processes of leaching, 
dredging and fl ooding [7].

From DEM used in the analyses con-
ducted in the previous subsections, we 
obtained raster that is shown Figure 13. 
Considering the surfaces which cover 
the concave, linear and convex slopes 
of planar curvature, Table 5 is formed, 
presenting the areas and parts of each 
individual slope.

Figure 12. Planar curvature

From the data regarding the structure of pla-
nar curvature (Table 5), we can see that con-
cave slopes predominate (49.79%) compared to 
the convex slopes (48.73%). Linear slopes here 
have a very small part of only 1.49% (although 
twice as high in relation to the profi le curva-
ture). Th at means that at the level of the whole 
area, a slight dominance of convergent rela-
tive to the divergent drainage of surface water 
is present, i.e. the accumulation processes are 
dominant in the relation to the diluvial. Diver-
gent drainage is particularly pronounced in the 
higher parts of the slopes near the mountain 
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ridges, in more or less rugged ravines. Zones 
of planar convex curvature are highlighted in 
the whole of Fruška Gora evenly, but it is also 
the same case with the concave slopes. Linear 
slopes with a very small proportion (1.49%) 
are most visible in the area west of Begeč and 
east of Čerević, while at the area of Fruška Gora 
they are negligible.

Figure 13. Planar curvature on the northern part 
of Fruška Gora and the surrounding area

Table 5. Types of planar slopes and areas

Planar curvature Area (m²) Part (%)
Convex slopes 47123386,25 48,728
Linear slopes 1436467,50 1,486

Concave slopes 48146090,00 49,786
Total 96705943,75 100,000

Conclusion

Using digital instead of the traditional 
analog base, led to the precise determina-
tion of quantitative parameters of the terrain. 
Digital analysis of terrain allows the develop-
ment of a method for calculating parameters 
such as e.g. the values of the longitudinal and 
transversal slope profi le, which is very diffi  -
cult to calculate by using analog cartographic 
sources. Using DTM provides a faster, better 
and easier ways of obtaining data that are of 
great importance for everyday life. DTM has 
become necessary for obtaining most of geo-
morphological, hydrological and other spatial 
data that have great signifi cance for various 
research and geoinformatics associated with 
many other scientifi c disciplines. Based on the 
obtained values of slope, aspect and curvature 

it is possible to make diff erent assessments re-
lated to landslides, soil erosion, etc.

Th e slopes with angles greater than 5°, and 
less than 32º, with a share of 70.8% dominate 
the examined area, which means that in this 
area of Fruška Gora, signifi cantly, sloping ter-
rain prevails, and there is a possibility of land 
movements, landslides, and soil erosion. It is 

also important to note that although 
the slope of over 55º it has a very small 
share (1.02%), which is most notable 
along the coastline of the Danube. Th e 
slope of the remaining part of the ter-
rain is less than 5º and it takes a share 
of 23.9%, mostly in the area of Beočin. 
Domination of slopes exposed to the 
north quadrant, especially at higher 
hypsometric levels, because of higher 
daily and seasonal temperature ampli-
tudes, infl uences enhancement of exog-
enous geomorphological process.

Th e importance of the profi le curvature of 
hillsides with a slightly larger share of convex 
compared to the concave slopes, indicates a 
somewhat more prominent component of the 
terrain elevation. Considering that the diff er-
ences are not large, it can be concluded that, 
within the area of great importance, there is 
lowering of individual tectonic structures. 
From the previously mentioned, it follows 
that the directions of neotectonic processes 
are approximately homogeneous and highly 
complex, and in the case of some detailed re-
search, it would be necessary to analyze them 
at the level of smaller structural units. As for 
the planar curvature, the dominance of con-
cave slopes compared to the convex slopes is 
slightly more pronounced, indicating intense 
activity of the accumulation morphological 
processes, as well as exogenous, considering 
that the share of convex slopes is also very 
high. Similarly to the profi le curvature and 
with the planar curvature there is a great com-
plexity within the entire investigated area and 
a more detailed analysis at the level of smaller 
structural units is also required.

Given the fact that the area of Fruška Gora is 
exposed to an increasing degree of exploitation 
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and abuse of its resources, it is necessary that 
changes that occur are carefully monitored 
and studied in order to reduce losses and in-
crease environmental protection. Besides basic 
geomorphological research, it is necessary to 
implement studies that are more detailed and 
to merge the results into a unique geograph-
ic information system. Th erefore, it would be 
necessary to monitor periodically the process-
es, which are taking place on the surface of the 

mountain of Fruška Gora, based on which it 
would be able to recognize the occurrence of 
landslides, soil erosion, as well as the negative 
impact of human activities e.g. uncontrolled 
logging and others. Th ese environmental meas-
ures would be implemented more easily if the 
geographic information systems and remote 
detection would be applied, which is of practi-
cal importance in almost all aspects of human 
activity in the researched area.
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