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1. Introduction

The development of cultural landscape is a continuous, long-term
process which involves the interaction between natural condi-
tions and the activities of human society. Whilst the formation
of the natural environment was a result of processes in remote
geological eras, stabilisation of cultural, social and production
relationships which have shaped the face of cultural landscape
occurred during the last few centuries.

Modern approaches to land cover and land use changes focus
on very recent time periods while using an automated, semi-auto-
mated or a manual interpretation of satellite images (Olschovsky
et al. 2006; EEA 2007; Bontemps et al. 2009; Schneider et al.
2009) depicting areas of various geographic scope (from regional
to global). The main purpose of such surveys is to provide the
most up-to date information on the spatial distribution of land
related phenomena, mainly for operational reasons and for
future landscape forecasting. However, even if some of the
recent landscape transformation trends are specific to recent
periods, others might have been a continuation of processes that
have begun much earlier. Analyses of recent transformations
and their drivers that neglect previous development may lead
to biased conclusions.

The analysis of historical cartographic data, and lately also
aerial photographs (Olah et al. 2009), revealed three distinct
socioeconomic periods in the development of Slovak cultural
landscape: (i) a transformation from the feudal to the capitalist
system during the 18t-19% centuries, (ii) a rapid change from
a capitalist to a socialist economic system (1948-1989), and (iii)
return to a democratic system based on free market principles
since the 1990s. Each of these periods was characterised by
certain land use changes depending both on the character of
the landscape and the socioeconomic situation in the area. Land
use changed significantly during those periods. These changes
were driven by a transformed political situation, altered property
relations, and technological development. In recent decades,
the principal forces driving land use change, especially in post-
socialist countries, include the economic situation and social
preferences. These drivers are often combined with unexpected
natural disturbances triggered by climate change.

2. Obijectives

The paper aims to presents the main transformative trends
within Slovakia’s landscape as identified from CORINE Land
Cover between 1990, 2000 and 2006. Land cover changes are
analysed through the application of the Land and ecosystem
accounting method (EEA 2006) within main landscape types
and distance-based zones from regional centres. The most

63

characteristic land cover trends are described in detail through
large scale case studies.

3. Methodology

Land cover changes in Slovakia were analysed for the CORINE
Land Cover (CLC) 1990, 2000 and 2006 datasets (available
from the European Environment Agency). Identified land cover
changes were assessed through the Land and ecosystem account-
ing method (EEA 2006). This method groups all observed land
cover transitions into nine cover flows (LCF):

LCF1 - urban land management (internal transformation of
urban areas), LCF2 - urban residential sprawl (land uptake of
previously non-urban land by residential buildings alongside
associated services and urban infrastructure), LCF3 - sprawl
of economic sites and infrastructures (land uptake of previ-
ously non-urban land by new economic sites and infrastruc-
tures, including sport and leisure facilities), LCF4 - internal
agricultural conversions (conversion between farming types),
LCF5 - conversion of forested and natural land into agriculture
(extension of agricultural land use), LCF6 — withdrawal of farm-
ing (farmland abandonment and other transitions away from
agricultural activity in favour of forests or natural land), LCF7 -
forest creation and management (establishment of forests and
management of the forest territory by felling and replanting)
LCF8 - creation and management of water bodies (creation of
dams and reservoirs and possible consequences of water man-
agement on water surface area), and LCF9 - changes of land
cover due to natural and multiple causes (changes in land cover
resulting from natural phenomena which may or may not be
accompanied by human influences).

Land cover flows capture the main land use processes driving
land cover change and thus simplify the interpretation of all
possible combinations of CLC changes (theoretically, there are
1892 possible combinations out of 44x43 CLC classes).

The CLC based analysis was accompanied by several detailed
case studies focusing on main transition trends across different
landscape types. These case studies were based on available
aerial photographs capturing the state of land cover in the given
area for years 1987, 2003 and 2011 and the application of the
CLC land cover classification (EEA 2007).

Slovakia is a country with very diverse natural conditions.
Since relief underpins soil, climatic, hydric, and biotic condi-
tions that provide a basis for socioeconomic utilisation, it was
selected as a principal factor in the determination of landscape
types. The following principal landscape types were identified:

Lowlands (27%) - flat areas at low altitudes with fertile soils,
warm climate, a slight precipitation deficit and a high potential
for housing, agriculture and industry.
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Basins (14%) - geomorphologically similar to lowlands, yet
significantly smaller and surrounded by mountains, with fertile
soils, slightly colder climate and with higher precipitations than
lowlands. They have good potential for housing, agriculture and
industry.

Inter-mountain depressions (7%) - relatively narrow terrain
depressions between mountains (including dells, furrows and
foothills) with a more dynamic relief than basins and lowlands.
They are characterised by colder climate, more precipitation,
less fertile soils and low potential for housing, agriculture or
industry.

Mountains (52%) - areas with a dynamic relief, situated in
high altitudes, with cold climate and high precipitation, with
least fertile soils and limited potential for housing and agricul-
ture, however, with high potential for forestry and recreation.

Remoteness, expressed as a relative distance from cities (as
socioeconomic centres), affects the composition of land use as
well as its intensity. Land cover changes were analysed within
concentric distance zones from eight main regional Slovak cities
with zones having a depth of 20 km.

The assessment of grasslands and their changes due to
overgrowing was based on aerial photographs in true colours
(at scales 1:5,000). The initial state was determined from aerial
photographs from 1989. The grassland overgrowth was analysed
with the use of recent aerial photographs (2011) and verified
through a field survey. Intensity of the overgrowth processes
was analysed using an original method developed by Gallayova
(2008), which is based on a visual interpretation of woodland
(tree or shrub) coverage within a hexagonal cell (2,500 sq.m):
0% (no overgrowth), 1-10% (solitaire trees or initial overgrowth
of under 10%), 11-25% (woodland covers 11-25% of the cell),
26-50% (woodland covers 26-50% of the cell), 51-75% (wood-
land covers 51-75% of the cell) and 76-100% (woodland covers
76-100% of the cell).

4. Results and discussion

4.1 Milestones of the Slovak cultural landscape
development since the 18t century

By the 18 century, the land cover structure in lowlands and
basins had already been stable for centuries. Relatively small
towns and peasant villages, agricultural land and roads lay across
hilly parts of the landscape due to periodical floods occurring in
floodplain areas.

Although the 19t century was a period of significant social,
national and economic changes within the Austria-Hungarian
Empire, historical maps from the middle of the century revealed
that the land use pattern was very similar when compared to
the previous century. Urbanised areas slightly expanded, pri-
marily in large towns, whilst rural areas seemed to stay almost
unchanged.

The first half of the 20t century brought a relative stagnation
of land use development due to WWI, the global economic crisis
in the 1930s, and WWII. However, urbanised areas continued to
grow and even new towns were founded to accommodate new
industrial development.

Since the 1950s, the Slovak landscape started to be profoundly
affected by massive industrial and residential urbanisation and
intensification of agricultural production, especially in lowlands
and basins. Exponential population growth was followed by
massive urbanisation, when small and medium towns increased
their area up to three times. Areas formerly constrained by
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natural factors were ameliorated (i.e., rivers banks strengthen-
ing, drainage and irrigation mainly in the Podunajskd NiZina
and the Vychodoslovenskd NiZina lowlands) in order to provide
enough space for either a construction of new urbanised areas or
transportation corridors or for intensive collectivised agriculture.
Collectivisation of agricultural lands led to a significant homog-
enisation of the landscape structure. Hydrological conditions
were adjusted to ensure the water supply required by the new
socio-economic setup and to provide transportation and energy
(river channels and hydroelectric power plants). The end of the
20™ century was a time of a transformation of both the society
and the economy, which led to a halt of the construction panel
residential areas, industrial recession and the abandonment
farmland (Olah et al. 2009, Gerard et al. 2010).

4.2 Recent transformation trends

In terms of absolute numbers, land cover in Slovakia has not
changed much since 1990 (the first CLC inventory). During the
period 1990-2000, only 0.8% of the territory per annum experi-
enced land cover change (Fig. 1). During years 2000-20086, this
annual value reached only 0.4% (Fig. 2). In Slovakia, artificial
surfaces cover approximately 5.5% of total land; agricultural land
(arable land, permanent crops, pastures and mosaic farmland)
covers 48% and the forest land reaches 45% (Fig. 3). The rest of
the territory is covered with semi-natural vegetation (1.0%), open
spaces and bare soils (0.2%), wetlands (0.1%) and water bodies
(0.6%). Compared to rest of Europe, Slovakia has more forests
and agricultural land and less other natural and semi-natural
areas. In 38 European countries (covered by CLC 2006), artificial
surfaces cover 4% of land, agricultural land extends over 43%,
34% goes to forested land, 8% to semi-natural vegetation, 6% to
open spaces and bare soils, wetlands reach 2% and water bodies
cover 3%.

In Slovakia, over 85% of all artificial surfaces are used as
residential areas, industrial and commercial sites cover 11%, the
share of land dedicated to transport infrastructure and waste
dump sites reaches 2% in both cases. Most of the Slovak agricul-
tural land is used as arable land (70%), while the rest is covered
with mosaic farmland with significant natural vegetation (14%)
and pastures (11%). Almost half of all forests are deciduous, 23%
of the forest area is taken by coniferous trees and 18% are mixed
forests. Transitional woodland and shrub, as either a result of
forest management or a process of grassland overgrowth, covers
10% of forested land.

During the whole period 1990-2006, forests expanded by
more than 21,000 ha, water bodies by more than 6,000 ha and
artificial surfaces by more than 2,000 ha. These gains occurred
mostly at the expense of agricultural lands, wetlands and semi-
natural vegetation. However, the transitions differed quite signifi-
cantly in their quality and quantity between the two observed
periods (1990-2000 and 2000-2006).

The period between 1990 and 2000 was dominated by rapid
political and economic changes that primarily affected rural
landscapes and their management (Fig. 4 and 5). Main drivers
of land cover change were the expansion of forests and their
management (annually affecting ca. 10,000 ha) and the with-
drawal of farming accompanied by the emergence of woodlands
(annually 2,600 ha). Agricultural land also underwent changes
in its internal structure (annually approx. 3,000 ha). Specifically,
there was an expansion of pastures, unused and fallow land, but
also a transformation of some pastures and permanent crops
(vineyards and orchards) into arable land. Urbanisation was the
third most significant driver of land use change. Annually, more
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than 500 ha of new artificial surface were constructed. In years
1990-2000, it was mostly urban diffuse residential sprawl and
to a lesser extent a sprawl of industrial and commercial sites.
This sprawl took place mostly in the vicinity of larger cities and
towns.

The period 2000-2006 was characterised by a decrease of
overall quantity of land cover changes (Fig. 6 and 7). Compared
to the previous period, mean annual rate of land cover change
in Slovakia was halved during 2000-2006. This slowdown was
caused by a decrease in the intensity of all main drivers of
change, with the sprawl of economic sites and infrastructures
being the only exception (Fig. 8).

The land cover development remained similar to the period
of 1990-2000. Besides changes in the internal composition of
forest and agricultural land, the changes were mostly driven by
a withdrawal of farming and further emergence of woodland
and also by an accelerated sprawl of economic sites and infra-
structures. Changes in the internal composition of agricultural
land were characterised by prevailing agricultural extensifica-
tion, represented by a conversion of arable land to pastures and
mosaic farmland.

The overall intensity of artificial changes in Slovakia’s land-
scape, characterised by a total turnover of artificial surfaces,
as well as urban sprawl, showed a significant slowdown when
compared to the period of 1990-2000. Lower net formation of
artificial areas in the previous period was caused by a large con-
sumption of artificial surfaces between 1990 and 2000 driven
by conversion of construction sites to water bodies and water
courses during the construction of Gabc¢ikovo Dam (Danube
River, southern Slovakia). In 2000-2006, urban sprawl was pre-
dominantly concentrated in the surrounding areas of large cities
(Bratislava, Zilina, Poprad). The development of construction
sites (53%) and commercial and industrial sites (20%) was the
main contributor to the expansion of artificial land, with the
sprawl of residential areas playing a more marginal role (only
4%). Sprawl of new residential areas in this period represented
merely a third of what had been recorded in the previous period.
Land uptake in Slovakia occurred mostly at the expense of agri-
cultural areas (94% of total area taken up by new developments)
and of arable land in particular (55%).

When compared with the period of 1990-2000, there was
a significant decrease in the intensity of the development of
agricultural land (both internally in terms of conversion to other
types). Most of agricultural land lass was driven by the with-
drawal of farming and its replacement by woodland (which was
characteristic especially for uplands and mountainous areas)
and also by the expansion of economic sites and infrastructures.
Internal agricultural development was characterised by prevail-
ing conversions of arable land to pastures and mosaics — most
of which occurred in Eastern Slovakia and in the Podunajska
NiZina (Danube) lowland (southwest of Slovakia).

The expansion and management of forests remained the most
significant driver of land cover development, although the inten-
sity of this flow decreased by 20% when compared to the previous
period. Forest development was driven mainly by internal shifts
between standing forest and transitional woodland. Withdrawal
of farming and the establishment of forests (represented mostly
by conversion of pastures to transitional woodland areas) was
the most important cause for the formation of new forest land.
Changes of dry semi-natural land cover, wetlands and water bod-
ies, which were quite significant in previous period, almost did
not exist within Slovak landscape during the 2000-2006 period.

Analysis of the changes in land cover distribution within
landscape types revealed several differences. In the first period,
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most of the changes occurred in mountainous areas, and were
less significant in lowlands, basins and inter-mountain depres-
sions (Fig. 9 and 10). At higher altitudes, the most dominant
land cover flows (LCF) involved the formation and management
of forests and the abandonment of farmland. In lowlands, the
changes pertained to the formation and management of forests
(LCF7) and internal conversions between types of agricultural
land (LCF4). In basins and inter-mountain depressions, changes
included LCF4, LCF7 and LCF6 (withdrawal of farming). The
sprawl of residential areas (LCF2) and industrial and commercial
sites (LCF3) was characteristic mostly for lowlands and basins.
The increase in the size of water bodies was due to develop-
ments associated with the final stages of the construction of the
Gabcikovo Dam in 1992.

During years 2000-2006, the establishment and manage-
ment of forests dominated in all landscape types (Fig. 11 and
12). However, in the lowlands, this change was almost matched
by conversions between agricultural land types. Increasing
urbanisation (higher than in the previous period) took place
mostly in the lowlands, basins and inter-mountain depressions.
All landscape types experienced a decrease in land use intensity
due to farm abandonment (LCF6).

Analysis of the influence distance has on land use changes
also revealed significant differences in their distribution
and composition between the two studied periods. In years
1990-2000 (Fig. 13), most changes occurred between 20-40 and
40-60 km from a regional city. The composition of changes was
rather equal in regards to all land cover flows. Urban develop-
ment (LCF1), formation of water bodies (LCF8) and most of
the artificial surface sprawl (LCF 2 and 3) occurred in the first
distance zone. Forest expansion and management (LCF7), farm
abandonment (LCF6) and agricultural conversions (LCF4) are
typical for more distant zones.

The distribution of land cover flows in 2000-2006 (Fig. 14)
was quite different. Most of the changes occurred at higher
distances from the cities. Forest expansion and management
(LCF7) dominated in all zones and its proportion grew along
with distance. Similarly, more remote areas experienced higher
levels of farm abandonment (LCF6). On the other hand, the
proportion of agricultural internal conversions decreased with
distance. Sprawl of economic sites and infrastructure (LCF3)
was highest in the areas closest to the cities.

For centuries, floods have been limiting use of alluvial plains.
People, unable to avoid periodical floods, were forced to build
their settlements at higher altitudes above the inundation zone.
After catastrophic floods in the Slovak lowlands in the 1960s,
the rivers were regulated and nearby lands ameliorated. It has
opened alluvial zones, formerly excluded from permanent set-
tlement, for urbanisation. One of the largest land cover changes,
visible also on the CLC 1990-2000 changes, was the construc-
tion of Gabc¢ikovo Dam. The reasons for the construction of this
dam were three-fold: (i) prevention of floods, (ii) improving river
navigation, and (iii) building of a power plant. Fig. 15 documents
the transformation of natural flood forests and traditional agri-
cultural land mosaic with a high proportion of wetlands and
grassland into an intensive agricultural land neighbouring the
new river channel. At present time, floods do not endanger low-
lands but foothill and upland areas, instead. Floods occurring
on smaller streams are very intense and destroy all structures
located in their alluvia. While the predisposition to floods
depends on natural conditions (relief, soil and hydrology), it is
often triggered by local extreme climatic events (Gallay 2009).

Natural disturbances caused by extreme weather events are
relatively new phenomena affecting recent land use in Slovakia.
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Though these effects do not represent land use trends they occur
almost periodically. In mountain landscapes, wind throws in for-
ests are the primary cause of significant economic loss and con-
sequent nature conservation problems. In the period 2000-2006,
these disturbances caused two of the largest land cover related
changes in the High and Low Tatras (Fig. 2 and 16). Strong winds
are considered to be a problem of the last few years but historical
maps (since the 18t century) showed that wind throws have
occurred several times before in the identical territories.

In last two decades, the landscape transformation exhibited
two opposing trends. On one hand, there was the intensifica-
tion of land use - building of sub-urbs, new industrial parks,
and highway and motorway construction. Sprawl of individual
housing occurred in the vicinity of almost every Slovak city or
town. Increasing income of the middle class meant that former
panel housing residents could afford the construction of their
own houses. The observed highway and motorway construction
was a response to the continuously growing numbers of cars and
heavy local and through traffic (Fig. 17). It was considered to be
an important precondition for future economic development.
This holds true especially for remote and marginal regions,
therefore such initiatives have been strongly supported by
national and regional authorities. New industrial parks, logistic
trade centres and multifunction shopping centres spread on
fertile arable land around cities (Fig. 18). People’s everyday life
increasingly depends on cars as new residential areas lay at city
outskirts. A rising number of people commutes to the city centre
to work and contributes to morning and afternoon traffic conges-
tions. Large shopping centres are popular evening and weekend
destinations and thus become the last point of the traffic triangle.
These remote locations and consequent transport needs then
shape the land use patterns around cities.

4.3 Land abandonment and grasslands overgrowing

Another wide spread trend of land use change involves the
extensification (or even total abandonment) of agricultural
land. In most cases it is a result of unprofitable management and
changing social preferences. In the East Carpathians Biosphere
Reserve, those two drivers we further strengthened by the con-
struction of a drinking water reservoir (Starina Water Reservoir)
and an extremely marginal location (Fig. 19). 16 years after the
removal of nine villages and their inhabitants from the reser-
voir’s catchment, the open agricultural landscape has shrunk
significantly (Fig. 20 and 21). Although villages in the east part
were not directly affected by the construction, grasslands in their
vicinity are disappearing, too.

Fields and permanent grasslands as secondary vegetation
formations demand human utilisation in order to be preserved.
Approx. 80% of Slovak permanent grasslands are located in agri-
culturally less profitable sub-mountain and mountain areas with
small to medium village settlements. The economic regression of
the 1990s, combined with negative demographic trends, such as
emigration of young inhabitants to larger towns and the disrup-
tion of links between peasants and their land as a result of the
40 years of collectivised property, rapidly led to large land aban-
donment and subsequent overgrowth of the terrain. Overgrowing
not only impacts grasslands biodiversity but it also causes a loss
of cultural landscape, its scenery and traditional character. Over-
growth is triggered by natural conditions but more significantly
by social and economic factors (such as unwillingness to manage
grasslands). Although it is rather easy to identify overgrowing
patches in the landscape, an exact quantification of its rate is
quite difficult due to a fuzzy pattern of new woodlands.
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In order to document the changes resulting from the decreas-
ing intensity of landscape utilisation and the following processes
of overgrowth (particularly LCF6 and LCF7), three study areas
in Slovakia were selected. All these areas are situated on the
borders of basins and mountain areas that are endowed with
natural conditions less favourable for agricultural use:

Javorinka - a part of a typical dispersed rural settlement
landscape in central Slovakia with preserved mosaic farmland
and an ageing population,

Lendak - a village with preserved farmland and a favourable
population structure, located on the border of a cold basin and
a mountain range,

Likavka - a foothill village lying near an industrial city situ-
ated at a main transport corridor in northern Slovakia.

In Javorinka in 1989, 51% of grasslands were completely
free of wood vegetation. Today, grasslands with woodland
coverage prevail and treeless grasslands cover only 45% of ter-
ritory occupied by grassland (Fig. 22, 23 and 24). Final stages of
overgrowing (51-75% and 76-100%) are becoming increasingly
more common. According to Krajcovi¢ and Michalec (2001),
complete overgrowth of unused grassland happens in between
1 to 30 years. Its speed depends mainly on the size of the grass-
land, its distance from the forest edge, tree composition of the
neighbouring forests and its seed rain. However, the overgrowth
near Javorinka has started even earlier. In 1969, treeless grass-
land reached 63% (Pilarikovd, Gallayova 2012). During the last
decade, the use of agricultural landscape in the whole region
declined significantly. Almost 20% of arable land and 25% of
grasslands was abandoned. In the Polana Mt., the extent of grass-
lands has halved since 1949, whilst only a third of the remaining
grassland area is now free of tree cover (Gallayové 2008).

20 years ago, grasslands covered 49% and forests 34% of
the Lendak cadastral area. Arable land (10%) was organised in
narrow fields and was situated mostly in the southern part of
the cadastre due to more favourable natural conditions. Today,
20% of grasslands turned into forests and only 16% of preserved
grassland area is without shrubs (Fig 25 and 26). Areas most
affected by this process lay on steep slopes located in the most
remote part of the cadastre.

In the Likavka cadastre, permanent grassland covered 27%
and forest 51% of its area in the 1990s. Since then, a third of
grassland was affected with overgrowth of more than 50% due
to abandonment and only 23% of the remaining grassland is free
of any shrub cover (primarily grasslands in the vicinity of the
cooperative farm, Fig. 25 and 27). On the other hand, the grass-
lands also show impacts of very intense exploitation (damaged
vegetation cover and soil erosion), which was observed during a
field survey. Arable land was preserved only in the north-eastern
and southern part of the area.

The observed indices show that land cover changes were con-
siderably fast in these landscape types. Continuous overgrowing
of permanent grasslands due to a decrease of their utilisation
is a natural process since they are secondary ecosystems in
Slovakia. However, they represent valuable assets in regards to
the variety of cultural landscape and its character and they host
rich grassland biodiversity. Recent land cover trends lead either
to a decline of mosaic farmland and its replacement by either
woodland or by intensively used agricultural monocultures. In
either case, low intensity agricultural land is rapidly vanishing.

In the past, secondary grasslands were created in order to
provide subsistence for local communities. Their very existence
was therefore underpinned by human utilisation. Changes in
land ownership after political changes following 1948, moderni-
sation of human life style, emigration to cities and the ageing
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Fig. 20 - Village Ruské in 1974 (photo: M. Bural)
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Fig. 17 - Construction of motorway bypass in Ziar nad Hronom in 2009
(photo: B. Olah)
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Fig. 21 - Abandoned landscape of former village Ruské in 2000 (photo: M. BoltiZiar)
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Fig. 23 - Proportions of grasslands overgrowing classes in Javorinka
in 1989 and 2011

Fig. 22 - Grasslands overgrowing in Javorinka
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Fig. 26 - Proportions (%) of grasslands overgrowing classes in Likavka in 2011 Fig. 27- Proportions (%) of grasslands overgrowing classes in Lendak in 2011
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of remaining inhabitants led to a loss of a relationship between
local people and their land over the second half of the 20t cen-
tury. Changes after the 1990s have not improved this situation
either. In fact, the abandonment of marginal farmlands was even
accelerated over 1990-2000.

5. Conclusions

Over the last few centuries, the most stable land use was tra-
ditionally bound to low altitudes with low inclinations on one
hand (fields and settlements on the plains, basin and valleys bot-
toms) and to higher altitudes with steeper slopes (high mountain
vegetation, forests, shrubs, local secondary grasslands) on the
other hand. The majority of changes occurred in the territory
between these two locations (Olah et al. 2009). The second half
of the 20t century saw the most dynamic transformations of
cultural landscape. These included significant changes to natural
conditions (mainly hydrological), intensification of agriculture
and industrialisation associated with urbanisation.

Since the political and social changes of the late 1990s, the
transformation trends in Slovak cultural landscape could be
summarised into following aspects:

— The first period (1990-2000) was more dynamic, with the
economic transformation primarily triggering changes to
agricultural and forest land. A relatively high increase of
water bodies took place due to the construction of Gab¢ikovo
Dam on the Danube River.

- During the period 2000-20086, the area undergoing land use
change has shrunk by half in comparison with the previous
period. Nevertheless, the sprawl of residential and commer-
cial and industrial sites increased significantly. The changes
in forested land were not only a result of planned forest
management but were also facilitated by unexpected extreme
climate events,

- Farmland abandonment and consequent grassland over-
growth are characteristic for higher altitudes and remote
areas,

- Intensification of land use, in the sense of urban sprawl and
conversions from grassland into arable land, prevails over
lower situated areas.

The identified transformation trends correspond with the
findings of other detailed studies on landscape change in Slova-
kia - amelioration and collectivisation in the Zdhorskd Nizina
lowland (Cebecauerova 2007), rapid urbanisation of the larger
cities since 1950s (Pucherova 2004; Chrastina 2005), land aban-
donment in remote dispersed settlements areas (Petrovi¢ 2006),
relatively stable high mountain areas (Boltiziar 2007) or forest
wind throws (Faltan et al. 2008). Land use development stud-
ies from close neighbour post-socialist countries as the Czech
Republic or Hungary revealed almost identical long-term, but
also recent, transformation trends, e.g. continuous land use
intensification in the lowlands (Demek et al. 2008; Skokanova
et al. 2012), conversion of agricultural landscape since 1950s
(Lipsky et al. 1999), land abandonment in marginal areas after
1990s (Bartos et al. 1999; Kolejka, Marek 2006), or agricultural
land abandonment in the Hungarian agricultural plains (Chras-
tina, Boltiziar 2006).

The identified continuous increase of forest cover supports
the findings of Kozak (2003) and Kozak et al. (2007) on forest
expansion (forest transition) as one of the dominant processes
of land cover change in the Carpathians since the beginning
of the 20 century. Despite the aforementioned loss of cultural
landscape due to the processes of overgrowth, forest expansion
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is expected to positively contribute to overall carbon sequestra-
tion over the next 100 years (Kuemmerle et al. 2011).

Recent transformation trends of the Slovak landscape also
correspond to wider pan-European land cover changes identified
by CORINE Land Cover: land use intensification (urban residen-
tial sprawl, construction of new industrial sites and transport
infrastructure, intense agriculture) and land abandonment with
following afforestation occurring mainly over the area of former
permanent grasslands (EEA 2010). The land use polarisation
causes a loss of highly valuable landscape types (e.g. low inten-
sity farmlands) and increases the pressure on the environment
and human health and well-being.
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