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Abstract
The impact of a dispersed settlement on the changes of the land cover (LC) and landscape diversity (LDI) in the
years 1950, 1986 and 2016 was analyzed on four spatially different levels: on the level of the whole cadastral
area, 60 circular areas – hinterlands of hamlets, 15 circular areas in agricultural land outside hamlets and areas outside circular areas. The primary hypothesis that the landscape with a dispersed settlement is internally
differentiated in terms of LC and LDI changes and that a dispersed settlement itself is an important driving
force of these changes has been confirmed.
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Introduction
Despite the ever-continuing concentration
of population in compact (clustered) settlements, dispersed (scattered) settlements are
still present in various forms in most of the
world. A traditional dispersed settlement
with its residential and landscape structure,
distinctive building culture, and social and
cultural peculiarities have created unique
manifestations of material and spiritual
heritage and genius loci. Even more than
half a century apart, we can partly agree
with Birch (1967) that, despite its expansion,

dispersed settlements are paid much less
attention in scientific literature than the study
of compact settlements. Unlike dispersed settlement in the rural areas, discussed in our
study, the studies dealing with the dispersed
settlement in the urban hinterland, resulting
from the urban sprawl, are more numerous
(e.g. Salvati et al., 2012; Urbieta et al., 2019;
Śleszyński et al., 2020).
The definition of the dispersed settlement can vary from country to country.
As Schwartz (1989) pointed out, there is no
generally accepted definition of the term
dispersed settlement which is conditioned,
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among other, by differences in the historical, social and cultural development of individual regions and, of course, differences
in the natural environment. Mandal (1988)
provides an overview of attempts to define
precisely the areas of dispersed settlement,
mostly based on data of the number of dwellings in the settlement, the share of cultivated
area, settlements in the region (concentration
index, Bernhard 1931; Pawlowski 1938; dispersion rate, Demangeon 1933; settlement
continuity rate, Stone 1962). Amate et al.
(2016) define dispersed settlement as a settlement area outside the core of the settlement
that has no administrative and legal entity,
and which consists of one or a group of inhabited houses. Kiełczewska-Zaleska (1970)
includes all farms lying more than 150 m
from a compact or loosely-clustered village
and all farms in the village with an entirely
dispersed layout in disperseed settlements
in Poland. Small clusters, hamlets up to five
residential houses were included in dispersed
housing estates (Kiełczewska-Zaleska, 1970).
In a study in Flanders, Belgium, Van De
Velde et al., (2010) defined dispersed settlement as an area with a minimum distance
of 150 meters between buildings. According
to Roberts (1996), 150 meters from a compact settlement is the distance at which
a farmstead can be considered a separate
settlement unit. Omasta (2010) defines a dispersed settlement in Myjava in western Slovakia as such, in which there is the presence
of at least one settlement located outside the
core settlement of a territorial unit (usually
a municipality) distant from it at least 200 m
and at the same time these settlements must
form a larger unit, i.e. they cannot occur
in the territory singly.
The example of dispersion rate propose
Roberts and Wrathmell (2000) who studied
the density of English rural settlement and
set the Dispersion hamlet score based on the
density of hamlets per 10 km2.
The regional names of dispersed settlement forms in Slovakia do not reflect their
size or morphological characteristics (kopanice, lazy, štále – Verešík, 1974). Although the
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terminology is not consistent even between
the UK and the USA, the individual hierarchical levels of dispersed settlement are sometimes more precisely distinguished there
(see e.g. isolated farmsteads, hamlets and
scattered dwellings, Bibby & Brindley, 2013).
Therefore, it was important to choose the
English equivalent for the Slovak term laz
used in the studied region, which refers to an
isolated group of houses representing the
basic unit of the dispersed settlement system.
As the closest term to the Slovak term laz,
we chose the term hamlet in the sense of Roberts (1996), which is defined as a settlement
unit of 3-8 farmsteads located 250 m apart
from each other, which best corresponds
to the settlement pattern of the study area,
while recognizing the differences arising
from different historical, cultural-economic
and physical-geographical environment.
The majority of the dispersed settlements
still existing in the Slovak Carpathians owe
their origin to several settling waves that took
place between the 16th and 19th centuries
(Hromádka, 1943; Verešík, 1974; Horváth,
1980). Huba states that a dispersed settlement only meant relocation of a part of population in remote and unsuitable segments
of the cadastre while to some extent it always
represented an extreme and emergency settlement pattern (Huba, 1989). In spite, dispersed settlements across Slovakia cannot
be perceived as a marginal phenomenon.
Municipalities in this form of settlement occupy 4640 km2, i.e. about 10% of the overall
area of Slovakia (Verešík, 1974). This author
identified 166 villages with dispersed settlements in 1961 where about 140,000 people (3.3% of the total population) lived
in approximately 2900 hamlets. For comparison, in Spain almost 12% of the population
lived in dispersed settlements in 1960 while
in 1980 it was 7% (Amate et al., 2016).
Dispersed settlements in some form occur
in many countries around the world but the
studies explicitly addressing this issue are
relatively underrepresented. Studies from
Japan are known from the 1950s (Matsumoto, 1950, Okamoto, 1955 and Takaki, 1958).
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The theory of localization of farms in the
USA Corn Belt, which are de facto one of the
types of dispersed settlements, was studied by e.g. Birch (1967) and Hudson (1969).
The development of a specific form of dispersed settlement (khutors) in the European
part of Russia was studied by Rostankowski
(1982). Owen and Sarlov-Herlin (2009) studied dispersed settlements in the UK in terms
of sustainability, Lake et al. (2014) studied
dispersed farmsteads in Kent, UK. The prevalence of dispersed settlements in an agricultural landscape in Ireland is highlighted
by Environmental Protection Agency (2008).
Dispersed settlements – tanye – were studied in the Hungarian lowlands by Kovács
and Farkas (2011), dispersed and decentralized settlements in Slovenia were analyzed
by Černe (2004) and by Hočevar (2012),
in the eastern part of the Balkan Peninsula
by Frolec (1980), in southern Spain by Amate
et al. (2016). Bodzak and Kiełczewska-Zaleska
(1973-1977) compiled a map of dispersed settlement in Poland. The position and development of dispersed settlements in the wider
context of settlement systems have been
studied by e.g. Fletcher (2019) and Troha
(2017). Decades ago Dovring (1965) have
drawn attention to the link between farm settlements, landscapes and the social structure
of the area.
Due to its extension dispersed settlement was studied in Slovakia already in the
first half of the last century by Martinka
(1927), Janšák (1929), Deffontaines (1931),
Hromádka (1943), Fekete (1947). Later on, the
issue of dispersed settlements was studied
by Mésároš (1966), Verešík (1974), Horváth
(1980), Lukniš (1980), Lauko (1985), Huba
(1989, 1990, 1997), Spišiak (1998), Petrovič
(2006a,b), Omasta (2010, 2011). The phenomenon of the dispersed settlement in Hrušov
(Fig. 1) is relatively widely studied, e.g. Botík
(1980), Švecová (1984, 1988), Zrníková and
Hrčková (2012), Brada et al. (2014), Hanušin
and Lacika (2017, 2018).
Based on the research conducted so far
in the studied area and the results of relevant research in other areas with dispersed
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settlements, we defined the following hypotheses presumed for the study area:
• the landscape with a dispersed settlement
is internally diversified in terms of the
nature of land cover (LC) and landscape
diversity (LDI) and their changes;
• hinterlands of hamlets have undergone
the most significant changes of LC and
LDI compared to other areas;– the share
of arable land and forests in the hinterlands of hamlets depend on the distance
from the core part of the municipality and
the selected morphometric parameters
(average slope and average altitude a.s.l.);
• population number in hamlets determines
the LDI changes in hinterlands of hamlets.

Material and methods
The basic methodical procedure is to evaluate LC and LDI changes at four levels which
partly overlap:
• whole cadastre area (2331 hectares) (WA);
• 60
circular areas around hamlets
(741 ha in total), hinterlands of hamlets
(HH);
• area outside the hinterlands of hamlets
(1590 ha), remaining area (RA);
• 15 circular areas in a predominantly
agricultural landscape without hamlets
(187 ha in total), agricultural landscape
hinterland (ALH).
HH and ALH levels allow correct comparison of the effect of hamlets on LC and
LDI in the circular areas of equal size (Fig. 2).
In addition to the absence of hamlets, on the
ALH level there is a reduced forest area.
The LC and demographic data from the years
1950, 1986 (1990 for demographic data) and
2016 were processed and analyzed, however,
not all of them were applied to all four levels. The period between the years 1950-1986
(1990) is referred to as the 1st period and the
period between 1986 (1990)-2016 is the 2nd
period. Settlement pattern of the study area
consists of the core part (densely built-up
area of the original settlement) and the network of hamlets spread over the rest of the
cadastre. The smallest map unit corresponds
Geographia Polonica 2021, 94, 1, pp. 29-46
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to an area of approximately 450-500 m2.
The observed time horizons express the state
of LC in the pre-collectivization period (1950),
in the period of advanced collectivization
(1986) and in the recent post collectivization
period (2016). Georeferenced sheets of the
historical orthophoto aerial images of Slovakia (Historická ortofotomapa, 2017) were
used as the basic database for the year 1950.
Aerial images from 1986 were georeferenced
to the S-JTSK coordinate system. The database for the preparation of the LC map for
the year 2016 consisted of the relevant sheets
of the aerial orthophotomap from 2003
updated based on the Google Earth map
server (Google Earth Pro 2016). For simplification we evaluated only 6 LC types: arable
lands, permanent grasslands (referred to as
grasslands), forests and non-forest woody
vegetation (referred to as forests), built-up
areas in hamlets including adjoining gardens
(referred to as hamlets), agricultural mosaics
and areas with succession (referred to as succession areas). The main types cover more
than 95% of the area in all periods under
review. In correlation analysis only 3 main
LC types were evaluated (forests, arable land,
grassland).
To distinguish between two most distinct
local land use types (agricultural – forest) the
index of agricultural utilization (IAU index)
was calculated:
IAU =

¦ (arable lands + grasslands)
¦ (forests + succession areas)

(all values are given in % share of the area concerned).

HH and ALH levels were delimited by a circle with the radius of 200 meters (12.56 ha),
centred in the relevant hamlet built-up area
(HH) or randomly chosen in an agricultural
land without hamlets (ALH). Due to the dense
network of hamlets, the system of circles generated 17 overlaps (multiple in some cases)
at the HH level. We use the term HH in the
context of 60 circular areas. The general
term hamlet(s) is used, which refers to all the
hamlets in the study area, when it is more
Geographia Polonica 2021, 94, 1, pp. 29-46

appropriate in the context. When evaluating LC conversion the conversion tables
as defined by Feranec et al. (2002) was followed; the extent of changes was obtained
from the pivot table. The correlation coefficient (r), and that of determination (r2) were
used to determine the relationship between
the proportion of the area covered by the
main LC types and selected parameters (distance from the core part, average slope and
average altitude of the centre of the circle)
on the HH and ALH levels. The LDI has been
assessed from LC changes using the Shannon Diversity Index (SHDI) which was calculated for all the three-time horizons at all the
assessed levels. The mean patch size, number of patches and number of patches per
ha of main LC types at the HH and ALH levels were also analyzed. Detailed data on the
population of each hamlet were obtained
from the 1950 census (Národný archív SR),
documents for the Territorial Plan of Hrušov
(Kolektív, 1990) and from the parish register
(Matrika, Hrušov).

Study area and the development
of cultural landscape of hamlets
Most of the cadastre of the village Hrušov
(2331 ha) is located in the southern part
of central Slovakia (Fig. 1) on the border
of the Ipeľská kotlina (basin) and the Krupinská planina (plain), known as the geomorphological sub-unit Modrokamenské úboče
(slopes) (Mazúr & Lukniš, 1978). The complex
of volcanic-sedimentary rocks prevails. Altitudes vary between 200-521 m a.s.l., the
plains in the northern part reach an average
of 450-490 m a.s.l. The average annual temperature is approximately 8.8°C, the average
annual rainfall is less than 600 mm (Lapin
et al., 2002). Poorly permeable volcanic
rocks, lack of rainfall and location on the
watersheds cause low groundwater reserves.
The soil cover is dominated by Cambisols.
Oak forests with Quercus cerris and Carpathian oak – hornbeam forests in higher
positions cover the majority of the area
(Maglocký, 2002).
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Figure 1. The study area
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Figure 2. Distribution of HH and ALH levels

The dispersed settlement in its present
form emerged at the end of the 19th century
making the dispersed settlement in Hrušov
one of the earliest of its kind in Slovakia (Botík,
1980). The hamlets were founded by the
locals, unlike most of the surrounding villages
where the hamlets were founded by the immigrants from the northern regions (Švecová,

1984). First the hamlets in Hrušov were used
as seasonal housing, later on they were transformed into year-round use. Gradually, most
of the local people owned two dwellings – one
in the core part, another in the hamlet. This
so-called double-residency fully developed
during the World War I (Brada et al., 2014).
The double-residency lasted almost the entire
20th century and undoubtedly affected the
way of cultivation techniques and LC structure. Even in 1991, nearly half of the 437 houses in the area were hamlets (Škrdlová, 2015).
During the onset of socialism after 1950,
unlike most of Slovakia, the process of collectivization of agriculture into cooperative
farms did not take place in Hrušov. The character of LC inherited from the interwar period
survived with little changes the next decades.
Foundation of agriculture cooperative farms
in 1979 changed the landscape and the way
of life in the village. Hamlets, as protuberant
land management points, gradually lost their
importance and many of them were later
depopulated.
After the end of socialism in 1989, part
of land cultivated by agriculture cooperative farms returned to private hands, people
continued to move from hamlets to the core
part and the total population of the municipality decreased. Part of the houses in hamlets remained abandoned or their function
converted to a recreational one.
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Results
Hamlets and their demographical
background
The basic demographic trend is the overall
population decline of the municipality, with
the simultaneous population increase in the
core part and its significant decline in hamlets (Fig. 3). In 1950, almost two-thirds of the
population lived in hamlets, which implies
that most of agricultural activities were carried out in the hamlets and their surroundings. The distribution of the hamlets across
the cadastre, the system of road network
connecting individual hamlets and the position of core part is significantly determined
by the morphological characteristics of the
area (Hanušin & Lacika, 2017).
1200

number of population
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800
658

415

228
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400
550
200

606

408

0
1950

1990

2016

year

population in hamlets
population in core part

Figure 3. Population in core part and hamlets

There was no significant dependence
(measured by r values) between the population in HH and the distance from the core
part, nor was there any correlation between
population and morphometric parameters
(average altitude a. s. l. and average slope
of HH area), with the exception of the year
1950 when indirect dependence between
population and average slope of HH was
recorded (Tab.). This resulted from the concentration of population in hamlets in the
northern, less sloping part of the area. In the
2nd period, a kind of centripetal spatial
Geographia Polonica 2021, 94, 1, pp. 29-46

concentration of the population associated
with abandonment of the marginal, more distant hamlets can be observed. The average
distance of uninhabited hamlets from the core
part increased from some 2400 m in 1990
to 3000 m in 2016. On the other hand, analogous values for inhabited hamlets dropped
from 3000 m to 2800 m confirming the trend
of depopulation of the marginal hamlets.
LC pattern and its changes
The general trend in the LC changes
is a decrease in the share of arable land and
an increase in the share of forests at all levels (Fig. 4). The common features of the distribution of the main LC categories in WA
in all observed years were the predominance
of forests on the western, eastern and partially southern margins and in the sloping
positions in the centre of the area.
A continuous decline of IAU index at all
the levels demonstrates the overall decline
in agricultural use. In LC conversion – at all
levels during both periods, no change areas
dominated (Fig. 5). Regarding the higher proportion of no-change areas, the 2nd period
can be considered as more stable compared
to the 1st period. The most intensive LC conversions occurred in HH where only less than
50% of the area was a no change area. In RA
and ALH, there were 56-71% of no change
areas which refers to their relative stability.
Afforestation was a dominant conversion
at all levels except ALH.
The correlation dependence of the three
main LC types at the HH level and selected
characteristics are shown in Table.
The resulting r values at the HH level
point to:
• an increase in the share of forests with
a decrease in the share of arable lands
and vice versa;
• an increase in the share of forests with
an increase in mean slope;
• a decrease of the share of the arable land
with an increase in mean slope.
The process of depopulation of hamlets caused that the increase in the share
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Figure 4. LC in particular levels/years and IAU
Note: the rest to 100% of the area is covered by less important LC types (roads, dump sites, bare areas,
orchards, vineyards, etc.) which are not considered on the graph.
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Figure 5. LC conversion at particular levels/periods

of forests and areas with succession and
decrease in arable lands at the HH level
is more pronounced comparing to the
RA level. Changes were more significant
during the 1st period. Different trends
were identified at the ALH level where
the share of forests also increased but
the share of arable lands was the highest
and relatively stable of all the levels and
years considered. The decrease of intensity
of agricultural use measured by IAU index
was the least here.

Landscape diversity and its changes
Changes in LDI over two periods were not
of the same nature at each level. During the
1st period at the WA and ALH levels LDI
remained virtually unchanged, decreased
in RA and increased significantly in HH. During the 2nd period, we identified a decrease
in LDI at all the levels except for ALH where
it increased. The box-plot graphs (Fig. 6) reveal
that LDI values are higher at the HH level
compared to ALH.
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Table. Correlation between basic LC types, main morphometric parameters and population number
at the HH level
Distance
from the
core part

mean
slope
Mean
slope

Forests 1950

-0.387

0.338

Forests 1986

-0.372

Forests 2016

-

Share of LC/year

Share
Share
Mean
Share
of arable
of grassaltitude
of forests
land
lands

SHDI
1950

SHDI
1986

SHDI
2016

NA

NA

-

-0.465

NA

-

-

0.599

-

-0.600

NA

-

NA

-

NA

0.615

-0.358

-0.358

NA

-

NA

NA

-0.482

Arable land 1950

-

-0.417

-

NA

-0.465

-0.351

-

NA

NA

Arable land 1986

0.682

-0.680

0.526

NA

-0.600

-0.648

NA

-

NA

Arable land 2016

-

-0.540

0.456

NA

-0.358

-

NA

NA

-

Grasslands 1950

-

-

-

-0.351

-

NA

-

NA

NA

Grasslands 1986

-

-

-0.340

-0.648

-

NA

NA

-

NA

Grasslands 2016

-

-

-

-

-

NA

NA

NA

-

NA

Numb. of population in hamlet
1950

-

-0.375

-

0.475

-0.377

-

-

NA

1986

-

-

-

-

-

-

NA

0.561

NA

2016

-

-

-

-

-

-

NA

NA

0.501

Note: Signified correlation value ± 0,338, (99% confidence, n = 60) (Pavlík & Kühnl, 1981). Values in columns – share
of arable lands, forests, grasslands refer to share of LC/year in relevant rows.
(-) – correlation below signified value,
(NA) – not applicable value.
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Figure 6. SHDI values at the HH level (A) and at the ALH level (B).
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years were in the central, and in the years
1986 and 2016 partly also in the northern
part of the study area. The lowest LDI values were mainly in 1950 on plains in the
north-western part where are the most suitable conditions for cultivation (conditioned
by a high proportion of relatively large arable
land blocks). The lowest LDI values, mainly
in 1986 and 2016, were clustered in in the
south-eastern, predominantly forested part
which was conditioned by a high proportion
of continuous forests (Fig. 8).
The dependence between the population number in hamlets and selected morphometric and LC indicators is different for
the year 1950, when most of the population
lived in hamlets, and for the years 1986 and
2016 (Tab.). Due to less fragmented LC in HH
in 1950 a low LDI occurred there. R value
(between the population number and LDI)
was below signified value while in the following years showed a signified value. However,
an analysis of the relationship between LDI
and population number and number of patches in HH using a r2 value showed that in terms
of the LDI changes the number of patches
(r2 = 0.62 – 0.64 in three years analysed)
is more significant than population number
(r2 = 0.25 – 0.34).

In 1950, the lowest LDI in HH was
due to the large mean patch size, namely
of arable lands, as well as the low number
of LC types which caused a lowered LDI compared to subsequent years analysed. This
was due to the more populated hamlets and
the associated intensive cultivation of HH,
relatively less fragmented LC pattern with
relatively large arable land blocks and a low
share of non-agricultural LC types. Reduction of population and arable land share
at the HH level in 1986, compared to 1950
conditioned extensification of agriculture and
afforestation. It was manifested in the structure of LC by an increase in the patch number
per ha (fragmentation) which was reflected
in an increase in LDI compared to 1950.
During the 2nd period, LDI in HH slightly
decreased again mainly due to a decrease
in the patch number per ha and an increase
in their mean size in all major LC categories
except arable land (Fig. 7). Arable lands were
fragmented due to the collapse of the collectivized LC pattern and its conversion primary
into grasslands. Mean patch size of forests,
grasslands and succession areas in HH
in 1986, compared to 1950, dropped and
increased again in 2016.
In terms of the spatial distribution at the
HH level, the highest LDI values in all three
[ha]
5

mean patch size

4

2016

3

1986
1950

2

1

successions ALH

successions HH

grasslands ALH

grasslands HH

arable lands ALH

arable lands HH

forests ALH

forests HH

0

Figure 7. Mean patch size of main LC types at the HH and ALH levels
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Figure 8. Spatial distribution of the LDI (SHDI value) at the HH level

Discussion
The issue of LC and LDI changes in a landscape with a dispersed settlement in a detailed
scale has not been broadly studied. In Slovakia only the studies of Petrovič (2006a,b), Zrníková and Hrčková (2012) and Barančok and
Barančoková (2016), are worth mentioning.
Unlike from the traditional studies which
are dealing with the LC and/or LDI changes
in one area on several temporal levels, our
study compares the LC and LDI changes
in one area at several temporal and different spatial levels. A similar approach is the
mutual comparison of LC changes in several areas which were presented e.g. on the
example of a set of 56 settlements (Skanes
& Bunce, 1997), a military training area and
its surroundings (Havlíček et al., 2018) or on
the example of three wine-growing areas
(Štefunková & Hanušin 2019). The LC conversion schemes can be unambiguous to a certain extent and their application may result
in different results. This topic is highlighted
by several authors (Feranec et al., 2010;
Rounsevell et al., 2012; Schulp et al., 2019).
The IAU index is considered as an ad hoc
Geographia Polonica 2021, 94, 1, pp. 29-46

indicator of agricultural exploitation of the
studied area. Coefficients and indexes of the
landscape state and changes expressed
by LC are relatively frequent, e.g. coefficient
of ecological stability (Míchal, 1982; Miklós,
1986), coefficient of anthropogenic impact
on landscape (Kupková, 2001), landscape
development intensity index (Brown & Vivas,
2005), landscape change index (Krajewski,
2015). IAU index is based on the most widespread LC types in the study area. Therefore,
its use in areas with different LC structure
may be of limited information value.
We chose the 200-meter radius of circles
as a compromise between the distance that
could be seen as the hinterland for the hamlet and the greater distance at which there
would be significant overlapping of circles
at a given hamlets density. The circle defined
is only a formal boundary. Stone (1991), using
an example of the analysis of an archaeological research, states that the distance
between the settlement and the cultivated
hinterland in an environment with a low
level of cultivation technology is not clear.
Some other authors, quoted by him, indicate the radius of agricultural activity from
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the settlement between 200 m – 6 km (Stone,
1991). Löw and Míchal (2003) state, for a premechanization period of agriculture, the radius of up to 1200 meters for the distance
between a house and a field, which is not the
case of Hrušov with a dense network of hamlets – the house-field distances here are
commonly only tens of meters.
Because of the accessibility, the demographic data and LC data (aerial images) are
not always from the identical time. Accession
to the 1950 demographic data was most problematic. At that time, several houses in hamlets did not even have a house number, the
house numbering having been later changed
twice. Therefore, assigning population to the
individual hamlets in 1950 was possible only
with the help of the local registrar.
During the 1991-2011 period, there was
a higher decrease of the population in hamlets
(62%) of Hrušov compared to average 52%
decrease in five surrounding villages with the
dispersed settlement in the Krupinská planina
(Štatistický lexikón …, 2014, own calculations).
A double residency model in Hrušov is probably behind this difference. Unlike most
of the hamlet villages, where hamlets serve
as the exclusive residential place, Hrušov
hamlets were not an exclusive residencies for
many locals. Thus, a double residency model
allowed them flexible migration between
their dwellings in the core part and hamlets,
if convenient. Similar depopulation model
– migration from hamlets to the core part –
was reported in Montefrio in southern Spain.
The number of the population living in a dispersed settlement reached its peak in the
1940s – 1950s when it significantly exceeded
the number of the population in the core
part, and since then it has been continuously
declining (Amate et al., 2016). The opposite
trend, i. e. an increase in dispersed housing
and with it the number of inhabitants living
in dispersed settlements has been recorded
in recent decades in Poland (Prus et al., 2017)
which is also confirmed by (Gibas & Heffner,
2018) on the basis of the deepening process
of deconcentration and the growing dispersion of buildings in the Polish countryside.
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The population number in HH does not
depend on the distance from the core part
which is different from the findings reported
by Petrovič (2006a) who indicates a dependence between the population in hamlets and
the distance from the core part in a hamlet
region in west-central Slovakia.
Several authors have identified an increase
in the share of forests with altitude and mean
slope in the Slovak Carpathians (Šúri, 2003;
Druga & Falťan, 2014). Our results refer
to the reverse relation – i.e. decrease in the
share of forests and increase in the arable
land share accompanied by a rise of mean
HH altitude in the most years considered.
The reason is the inverse character of land
use in an area with high proportion of flat
erosion-denudation relief where a large
part of arable lands is located in elevated
marginal plains remote from the core part,
while large part of forests occupies more
sloping positions in lower altitudes, many
of them being scattered around the central
part. Such landscape configuration together
with the dispersed settlement also condition
a negative correlation between the distance
from the core part and share of forests in the
most years considered (with an increasing distance from the core part, the share of forests
in 1950 and 1986 decreased and, on the contrary, the share of arable land in 1986 and
2016 increased). This finding is in contrast
to the situation in areas without dispersed
settlements in the accumulation-erosion relief
where the share of arable land is negative
and the share of forests is positively correlated with the distance from settlements (Druga
& Falťan, 2014).
It can be assumed that most of the significant changes in LC and LDI during the 1st
period (1950-1986) was concentrated in a relatively short 7-year final period after 1979
when the collectivization process began.
The process of migration from hamlets to the
core part began already before 1980, while
the total population of the municipality did not
decrease (Matrika Hrušov). In 1989, shortly
after 1986 which is a turning point between
the monitored periods, another turning point
Geographia Polonica 2021, 94, 1, pp. 29-46
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occurred in the political and economic development of former Czechoslovakia – the end
of socialism, advent of democracy and market
economy with all positives and shortcomings,
and the establishment of the independent Slovak Republic in 1992. Socialist collectivization
model ended; part of the land was given back
to the original owners. New farmers were facing the problems of fragmented and unclear
land ownership which were not solved during the socialist era. On the other hand,
the cultivation efficiency increased.
Out of three surrounding villages with
a significant share of population in the hamlets (Čelovce, Opava, Sucháň), the LC changes in Opava were the most similar to those
in Hrušov (decrease in the arable land and
growth of forests in the period 1945-2016).
In the other two villages during 1986-2016,
the share of arable land and forests remained
unchanged, while in Čelovce (the neighbouring municipality), the share of arable land
even slightly increased which implies that LC
changes across the municipalities in wider
region (Krupinská planina) did not follow the
same trend (Parcelné protokoly obcí, own calculations). The results of the study carried out
by Petrovič in the west-central Slovakian dispersed settlement region show that in three
local municipalities the share of arable land
decreased from 18 to 10% between 19562002 and the share of forests, including
non-woody vegetation, increased from 49%
to 59% at the same time (Petrovič, 2006a).
Though these data refer to a shorter reporting period, they are comparable with the
trend in Hrušov. Similar to Hrušov a significant decrease in the share of arable land (by
about 11%), a slight increase in the share
of forests (by about 6%) and an unchanged
extent of grasslands between 1950-2014
was reported in the region with dispersed
settlements in Kysuce (northwest Slovakia)
(Barančok & Barančoková, 2016). The comparisons above indicate a similar trend but
higher intensity of LC changes in the studied
area compared to the related regions in Slovakia. The decreasing trend in the share
of arable land and increase of forests can
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be considered dominant in the most of the former socialist countries (Baumann et al., 2011;
Van Vliet et al., 2015; Kuemmerle et al., 2016;
Munteanu et al., 2017; Janus & Biozek, 2019).
Comparison of LC and LDI changes in the
studied area and in other regions shows differences and delays in trends in Hrušov which
are conditioned by the local specificities:
• settlement-demographic – double-residency model, by its genesis different from
most of the dispersed settlement types
in the near and distant surroundings;
• political, social and economic – marginal
position towards Czechoslovak (Slovak)
central regions, delayed and relatively
short-term collectivization of agriculture,
position on the ethnical Slovak-Hungarian
divide, the confessional exclusivity of the
local population towards the surrounding
villages;
• physical-geographical – high proportion
of flat plains in the highest parts of the area
remoted from the core part, which have the
most suitable conditions for agriculture.
From our findings it revealed that the presence of hamlets is the most serious determinant of LC and LDI changes. The character,
dynamics and time distribution of LC and LDI
changes are differentiated within the cadastre.
For this reason, it is difficult to implement a single LC conversion scheme for the entire study
area, especially when some LC conversion
processes are not interpreted unambiguously,
as Rounsevell et al. (2012) points out using the
example of intensification of agriculture.
Hersperger and Bürgi (2009) reported that
over the past 70 years the main drivers of LC
changes were economic drivers followed
by political drivers. This is particularly wellfounded in the Western Europe where the
model of market economy has been present
and dominant for a long period and where
LC changes have been the result of a gradual
socio-economic transformation (Baumann
et al., 2011). In Slovakia, as in the most former socialist countries, there were two major
political breaks over the past 70 years with
direct economic impacts – the transition from
the market economy to the collectivized one
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after 1948, and the re-establishment of the
market economy after 1989. In contrast to the
Western Europe, the main driving force of LC
changes here were the political changes.
LDI analysis shows that the highest LDI
values are at the HH level (Fig. 6) (not considering the WA level). The LDI value in HH
is increased partly also by the pattern
of home-gardens and roads whose density
is significantly higher than at the other levels
assessed. The increase of LDI values in areas
with dispersed settlement was confirmed
on the Slovak level by Oťaheľ, Feranec and
Machková (2002). The values of LDI on individual levels correspond, in general, to the
values of LDI in comparable area units calculated in Slovakia (Oťaheľ et al., 2004 – for the
district Skalica; Štefunková & Hanušin, 2019
– for three wine-growing areas) or at 56 test
sites in Estonia (Palang et al., 1998).

Conclusion
Unlike most regions of dispersed settlements
in Europe and Slovakia, the pattern of the
dispersed settlement in Hrušov has been generated historically during a relatively short
period of time which was one of the reasons
why it is a specific type of dispersed settlement. The results show that LC changes in the
study area essentially follow the overall trend
of LC changes in most European countries, i.e.
retreat of arable land and spread of forests.
Concurrence of the local specifics caused
that the obtained results differ in some
aspects from the results obtained in other
areas of dispersed settlement in Slovakia.
Two of the hypotheses were confirmed, one
was confirmed partially as its validity is rather
related to a certain period, and one hypothesis was not confirmed. The concept of four
levels of LC and LDI changes allowed us to
identify the internal spatial differentiation
of the landscape. The dynamics and timing
of these changes vary from one level to another. HH shows the most significant LC and
LDI changes compared to other areas. These
conclusions confirmed our first two hypotheses. The hypothesis about dependence
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of the share of arable land and forests at the
HH level on the distance from the core part
and the selected morphometric parameters
was partially confirmed. The hypothesis about
the population number in hamlets as a determinant of LDI changes was not confirmed.
It was shown that at the HH level the number
of the patches had a more significant impact
on the LDI value than the population number in hamlets. The setting of circles of equal
size at the HH and ALH levels allowed a correct comparison of the nature and changes
of LC and LDI in the dispersed settlement
and agricultural land. This revealed a different, autonomous development of LC and LDI
at the HH level and thus confirmed the main
hypothesis of the study about dispersed settlements being the main differentiating factor
of the LC and LDI values.
The study contributes to dissemination
of knowledge of the dispersed settlement
landscape which is a traditional and important part of the settlement system in many
countries and is one of the types of a historical
settlement in cultural landscape. The maintenance of a functional dispersed settlement
in the studied region depends on the search
for compromises between traditional and
modern agriculture based on the principles
of sustainable development and on the protection of the remnants of the traditional
agricultural and residential landscape.
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