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Abstract:�� �7 �U�D�G�L�W�L�R�Q�D�O�� �D�J�U�L�F�X�O�W�X�U�D�O�� �O�D�Q�G�V�F�D�S�H�� �V�W�U�X�F�W�X�U�H�V�� ���7 �$�/���� �F�U�H�D�W�H�� �D�� �P�R�V�D�L�F�� �R�I�� �V�P�D�O�O���V�F�D�O�H�� �D�U�D�E�O�H�� �¿�H�O�G�V�� �D�Q�G��
�S�H�U�P�D�Q�H�Q�W�� �D�J�U�L�F�X�O�W�X�U�D�O�� �F�X�O�W�L�Y�D�W�L�R�Q�V�� �U�H�O�D�W�H�G�� �W�R�� �W�K�H�� �V�S�H�F�L�¿�F�� �U�H�J�L�R�Q�D�O�� �D�J�U�D�U�L�D�Q�� �F�X�O�W�X�U�H���� �&�R�Q�W�L�Q�X�L�W�\�� �R�I�� �W�U�D�G�L�W�L�R�Q�D�O��
agricultural utilization was not interrupted in these areas, even during agricultural collectivization. currently, 
not only intensive farming, but also increasing urbanization or abandonment threatens the existence of Tal. 
research into Tal in Slovakia focused on mapping their distribution and contributing to improvement in the 
quality of life in rural areas. Herein we present the detailed land use mapping model applied in study areas 
with preserved Tal. The present state and developmental trends of agricultural landscape and the spatial 
determination of Tal was demonstrated by detailed land use mapping linked to the 1st and 2nd level of the 
corine land cover legend (clc), and by comparison of historical and current land use maps. The largest �S�u�r�S�r�u�W�l�r�Q���r�i���H�[�W�H�Q�V�l�Y�H���i�d�u�P�l�Q�J���l�V���P�d�l�Q�W�d�l�Q�H�g���l�Q���+�u�l���r�Y�i�����Z�l�W�K���d���V�l�J�Q�l�¿�F�d�Q�W�����������V�K�d�u�H���r�i���V�P�d�o�o���E�o�r�F�n���¿�H�o�g�V���d�Q�g��

�������� �K�H�W�H�u�r�J�H�Q�H�r�X�V�� �d�J�u�l�F�X�o�W�X�u�d�o�� �d�u�H�d�V���� �:�H�� �d�o�V�r�� �F�u�H�d�W�H�g�� �d�� �V�H�W�� �r�i�� �l�Q�g�l�F�d�W�r�u�V�� �W�K�u�r�X�J�K�� �Z�K�l�F�K�� �W�K�H�� �l�Q�F�l�g�H�Q�F�H�� �r�i��
�7�$�/��

�l�Q�� �W�K�H�� �¿�H�o�g�� �F�r�X�o�g�� �E�H�� �F�r�Q�¿�u�P�H�g���� �r�u�� �u�H�i�X�W�H�g���� �%�d�V�H�g�� �r�Q�� �W�K�H�� �S�u�H�V�H�Q�F�H�� �r�i�� �o�d�Q�g�� �X�V�H�� �H�o�H�P�H�Q�W�V�� �d�Q�g�� �d�F�F�r�u�g�l�Q�J�� �W�r���7�$�/��
�Q�d�W�l�r�Q�d�o���F�o�d�V�V�l�¿�F�d�W�l�r�Q���V�F�K�H�P�H�����W�K�H�������7�$�/�� �W�\�S�H�V���Z�H�u�H���g�H�W�H�u�P�l�Q�H�g���l�Q���W�K�H�V�H���V�W�X�g�\���d�u�H�d�V�����Z�K�H�u�H���W�K�H�l�u���r�Y�H�u�d�o�o���V�K�d�u�H��
�r�i���W�K�H���W�r�W�d�o���d�J�u�l�F�X�o�W�X�u�d�o���o�d�Q�g���d�u�H�d���Y�d�u�l�H�V���i�u�r�P�����������W�r����������

Introduction

Traditional landscapes have a long history which has evolved slowly, taking centuries �W�r�� �i�r�u�P�� �W�K�H�� �F�K�d�u�d�F�W�H�u�l�V�W�l�F�� �V�W�u�X�F�W�X�u�H�� �d�Q�g�� �u�H�À�H�F�W�l�Q�J�� �d�� �K�d�u�P�r�Q�l�r�X�V�� �l�Q�W�H�J�u�d�W�l�r�Q�� �r�i�� �E�l�r�W�l�F����
abiotic and cultural elements (A

ntrop���������������� �7 �k�h�v�h���d�u�h�d�v���u�h�s�u�h�v�h�q�W���u�h�j�l�r�q�v���z�l�W�k���v�s�h�f�l�¿�f��
combinations of natural and cultural diversity with high visual quality and public 
preferences (Štefunková and CebeCAuer 2006, ArriAzA et al. 2004, tempestA 2010). 
cultural landscapes indicating traditional land use and culture are displayed in the 
landscape atlas of the Slovak republic (podolák et al. 2002). This describes the traditional 
meadow-pasture landscapes, landscapes with traditional dispersed settlements, historical 
landscapes with small farm buildings or water mills, and historical landscapes of mixed 
types. These latter features include folk architecture, cultural mosaics and traditional 
mining landscapes. all these landscape types maintain the history of our human society and 
create an important basis of the cultural and natural herritage of the territory of Slovakia. 
Substantial parts of traditional landscapes create the agricultural landscape. This appears 
as a���P�r�V�d�l�F���r�i���V�P�d�o�o���V�F�d�o�H���d�u�d�E�o�H���¿�H�o�g�V���d�Q�g���S�H�u�P�d�Q�H�Q�W���d�J�u�l�F�X�o�W�X�u�d�o���F�X�o�W�l�Y�d�W�l�r�Q�V���gepending 

on �W�K�H�� �V�S�H�F�l�¿�F regional agrarian culture. based on land use elements, the following 
classes of traditional agrarian landscape (Tal) have been distinguished (Špulerová et 
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al. 2011): (1) Tal with dispersed Settlements; (2) Tal of Vineyards; (3) Tal of arable-
land, grasslands and orchards; (4) Tal of arable-land and grasslands. agriculture 
was a crucial part of production forces in Slovakia from neolithic revolution eras up to 
1950s. During that period the Slovak countryside formed part of pre-industrial societies, 
characterized by considerable stability (slAvkovský 2009). it was impossible to increase 
agricultural production during that period due to high fragmentation of agricultural land 
and the lack of technological underdevelopment (demo et. al. 2001). Mainly mountainous 
areas remained unaffected by the industrial revolution with new agricultural technologies 
and land reforms instituted in Europe primarily from the 18th until the early 20th century. 
Existing land structure was derived from initial division of feudal land ownership (demo 
et. al. 2001, GojdA 2000, lukniŠ 1977). great changes in the agricultural land structure 
and agricultural land property took place in Slovakia and other European post-socialist 
countries (olAh et al. 2009, GerArd et al., 2010, lipský et. al. 2006 ), and consequent 
threat to its heterogeneity, biodiversity and heritage emanated from the collectivization 
and socialization processes of agriculture (GelenCsér et al. 2012). These mainly occurred 
following the 2nd World War between the 1950´s and 1980´s. The regions, where Tal 
is still preserved generate specific and unique landscape images especially in sloping 
areas where terraced and enclosed landscapes were created over a long period. These 
creations closely resemble traditional agricultural landscapes in the Mediterranean area 
(petAnidou et al. 2008, AGnolleti 2011, CullottA and bArberA 2011), and in other 
parts of Europe (petit et al. 2012, riezner 2008, smrdel 2010). Small remnants of Tal 
are surrounded by intensive farmland or forest and these are becoming rare and highly 
valuable. Therefore research activities now focus on analysis of state-of-the-art of Tal, 
their role in biodiversity, the pressures and threats to Tal and on concentrated efforts to 
preserve their value.

Herein, we present a model of land use mapping in areas with preserved traditional 
agricultural landscapes and this forms the basis for determining their current enlargement 
and for evaluating their biodiversity and cultural-historical value. While land cover is 
defined as the physical material on the earth’s surface consisting of natural and modified 
(cultivated) and artificial objects, land use describes society’s utilization of land (ferAneC 
and oťAheľ 2001; fisher et al. 2005). While urbanized artificial surfaces or intensively used 
agricultural areas such as arable land, permanent crops fit the definition of land cover, these 
terms also indicate their land use and their social function (ferAneC et al. 2007). 

in the highly fragmented agricultural patterns, typical of traditional agricultural 
landscape, significant changes are not observable by conventional remote sensing 
approaches to land change measurement (ellis et al. 2006). therefore specific procedures 
are applied to map cultural and natural heritage, currently threatened by urbanization and 
abandonment. the procedures included fine-scale mapping based on aggregation data 
such as historical records, field mapping of individual plots, cadastral records together 
with multiple level approaches defining land system – land cover – land use, forms of 
anthropogenic relief, management system, cultural heritage feauters and vegetation 
(CullottA and bArberA 2011, ellis et al. 2009, kizos et al. 2010, supukA et al. 2011). 

Forms of anthropogenic relief in traditional agrarian landscape are an important part of 
the cultural heritage and at the same time a source of biodiversity. They were formed over 
many centuries to improve the relief-soil quality of agricultural land and contain specific 
features as a result of local agrarian culture and specific natural conditions. Consequently 
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they form part of the land-shaping system. recently, they have been studied, evaluated 
and classified in publications by AGnoletti (2010), riezner (2007), kizos et al. (2010), 
ChArtin et al. (2011), dobrovodská and Štefunková (1996) and others.

Within the Slovakia tAL inventory, the following forms of anthropogenic relief 
were distinguished (dobrovodská et al. 2010): (1) Terrace slopes, (2) Step balks (low 
step boundary of plot covered by grass or bushes); (3) Solitary heaps, (4) lengthwise 
mounds (earthy or stone walls on the plot boundary); (5) Unconsolidated walls (dry stone 
retaining walls, supported the vineyard terraces); (6) Mounds or heaps formed on terrace 
slopes. as shown by some studies, forms of anthropogenic relief in Tal areas constitute 
in addition to irreplaceable landscape image and also specific habitats of high biodiversity 
on agricultural parcels borders (Ružičková et al. 1999). 

The use of detailed and specialized mapping methods allows creation of a database 
for application in further research of Tal biodiversity and cultural and historical value. in 
this paper we present the mapping procedures for the inventory of traditional agricultural 
landscapes. 

Study area

an example of detailed Tal land use mapping is presented in study areas where the 
original agricultural plot division with typical forms of anthropogenic relief is still 
significantly preserved, and to some extent traditional farming is maintained. 

The study areas whose allocation is identical with cadastral units are situated in the 
Western Carpathians Mountains in different regions of Slovakia, and they contain three 
different types of landscape with preserved Tal (Figure 1.). 

Figure 1. Situation of study areas (cadastral units) within Slovak territory
1. ábra a vizsgált terület (kataszteri egység) elhelyezkedése Szlovákián belül
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The Svätý Jur study area has a viticulture-arable landscape with forest and preserved 
fragments of traditional vineyards. it is situated at the interface of the foothill relief of 
the little carpathians Mts. and the danube plane, with the central compact settlement 
being the historical town of Svätý Jur (Figure 2.). it is located in western Slovakia, 15 
km from the Bratislava capital. the study area lies at an altitude varying from 126 to 514 
m and it covers 3,987 ha, with 1,015 ha agricultural land. the area was settled in the 9th 
century with wine growing in this territory dating from the roman settlement era. Here, 
the advanced technology in wine growing and wine trading were strongly influenced 
by german colonists settling Svätý Jur before 1200 ad. Terraces on steep slopes were 
created over several centuries; prevailingly on crystalline subsoil with cambisols and 
rankers. These illustrate traditional wine growing practices. Following establishment of 
an agricultural cooperative in 1950, most of the traditional vineyard land was completely 
changed between 1970 and 1980 to new, larger vineyard terraces. Thus, the greatest 
portion of the traditional small-structured vineyard landscape was destroyed. 

Figure 2.The Svätý Jur study area (Photo: Štefunková)
2. ábra a Svätý Jur vizsgálati terület (Fotó: Štefunková)

the Hriňová study area is a sub-mountainous arable grassland landscape with dispersed 
settlement (Figure 3.). it is situated in central Slovakia on the Poľana mountain massif 
which, at 490–1,458 m altitude, ranks amongst the largest extinct volcanoes in europe. 
the central settlement is Hriňová township – 15 km from the district town Detva. the 
area covers 12,640 ha, of which 2,975 ha is agricultural land. the oldest artefacts which 
provide evidence of the Poľana territory settlement emanate from the Bronze Age. the 
area was inhabited in the period of “kopaničiarska” colonization before the beginning of 
the 19th century. The landscape forms a mosaic of forests, meadows and arable land on 
prevailingly granodiorite and biotite diorite, and to a lesser extent on volcanic subsoil with 
cambisols. There was no land consolidation implemented here during the socialist period. 



Traditional agricultural landscapes – a model of detailed land use mapping 5

Figure 3. the Hriňová study area (Photo: Mojses)
3. ábra A Hriňová vizsgálati terület (Fotó: Mojses)

the Liptovská teplička study area comprises mountainous arable grassland landscape 
with traditional agriculture (Figure 4.). 

Figure 4. the Liptovská teplička study area (Photo: Špulerová)
4. ábra A Liptovská teplička vizsgálati terület (Fotó: Špulerová)
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The area is 9,868 ha, of which 1,313 ha is agricultural land. it is located in the northern 
part of Slovakia at an altitude of 846–1,429 m on the margin of the low Tatra Mountains. 
the terraced fields of arable land are still preserved, and these mostly lie on a carbonate 
pad with rendzinas and cambisols. The area was colonized in the 17th century by Walachian 
law and agricultural collectivization occurred in 1975 during the socialist period. Land 
consolidation and balks and hedges removal were instituted in areas most suitable for 
crop planting, and the original land structure is preserved in steeply sloped areas.

Materials and methods

The research of current landscape structure was based on the concept of land use 
hierarchically linked to the 1st and 3rd levels of the corine land cover (clc) nomenclature 
(ferAneC and oťaheľ 2001, 2008). 

in order to standardize outputs of land use mapping and to set clear boundaries between 
land-cover and land use concepts, we defined a hierarchical distinction between our land 
use legend and the clc legend group of agricultural elements. 

Detailed mapping levels require the larger scales of 1:5,000 and 1:10,000. these allow 
description of agricultural landscape elements on the basis of intensity of cultivation 
which normally manifests itself as consolidated large-block or fragmented small-block 
land structure. in order to better appreciate the current state of the agricultural landscape 
and its history we mapped the abandonment of individual plots with a minimum size 
over 0.1 ha, and for vineyards also the occurrence of pin vineyards, where traditional 
technology of wine grape training on wooden stakes is still preserved.

Tal sites comprised areas with preserved continuity of agricultural use, and their 
distribution in the study areas was identified based on the comparison of present and 
historical maps reflecting the state of land use in the following three time horizons:

the middle of 19- th century – period from the austro-Hungarian Monarchy 
the middle of the 20- th century before socialist collectivisation 
the present (2011) reflects the landscape changes during socialist collectivisation - 
(1950–1980), postsocialist restitution and agriculture transformation (1990–2000). 

it was also necessary to distinguish between small fragmented agrarian structures 
with historical continuity and those arising from 1990 to 2010 following the collapse of 
socialism and the restoration of private land ownership. The occurrence of Tal sites was 
confirmed in the field, using four indicators where at least one of the following characters 
was present: 

preserved small-scale plot division - 
primary land use unchanged during the agricultural collectivization of the socialist - 
period, 
preserved original forms of anthropogenic relief and - 
preserved features of traditional extensive agricultural technology. - 

Forms of anthropogenic relief in the tAL sites were mapped and classified in terms of 
nationwide classification (dobrovodská et al. 2010).
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land use and Tal type maps were created using the giS arcgiS 9.2 software 
programme. digitization of spatial data was performed manually using the “on screen” 
method based on the visual interpretation of maps and aerial photos in the arcView giS 
environment. Historical land use from the middle of the 19th century was processed from 
maps of ii. military mapping (1846 – Liptovská teplička, 1847 – Hriňová, 1838 – Svätý 
Jur) at a scale of 1: 28,800. The maps contain the information on the land use categories 
of arable land, grassland, woodland, built-up residential areas and manufacturing and 
transport sites.

Historical land use from the middle of 20-th century was processed from ortho-
rectified monochrome aerial photos from 1949, and topographic maps from 1956 in the 
scale of 1:25,000 were used as an additional database (© topographic institute, Banská 
bystrica, Slovakia).

the present land use was generated by orthophotos in the scale of 1:5,000 – (ortho-
photo © Geodis Slovakia 2003, Aerial photography and digital orthophoto © eurosense, 
s.r.o., Slovakia, 2003), and by Quickbird high-resolution satellite imagery (©DigitalGlobe 
2011), and verified by field mapping. Basic maps of Slovakia in the scale of 1:10,000 
(1992–1993), and current cadastral maps were used to support spatial allocation of land 
use elements. 

Results 

Current state of agricultural land use in the study areas
the extent and structure of mapped agricultural land use elements in the study areas reflect 
the impact of historical and current socio-economic conditions on the natural landscape 
potential. in 2010, there were total of 33 agricultural land use types identified in the study 
areas of Svätý Jur (SJ), Hriňová (Hr) and Liptovská teplička (Lt) (table 1.).

the greatest extent of large-block fields in the three study areas, covering 61% of the 
total agricultural area and 52% of vineyards, was recorded in the Svätý Jur area (Figure 
5.). these agricultural ecosystems have been strongly affected by human impact, with 
the agricultural cooperative engaging in intensive farming since 1950. However, the 
relatively high 7% proportion of abandoned large-block vineyards reflects a decline in 
intensive winegrowing in this traditional wine region. 

Compared with Svätý Jur, grasslands predominate in Hriňová at 59% and also at 
Liptovská teplička with 92%. the relatively high 32% of intensely managed permanent 
grassland is in Liptovská teplička where this is controlled by the agricultural cooperative. 
the largest proportion of extensive farming is maintained in Hriňová, with a significant 
15% share of small-block fields and 25% heterogeneous agricultural areas. these 
percentages reflect the absence of agricultural cooperative establishment in Hriňová. 

on the other hand, extensive farming is closely correlated with abandonment. 
A significant proportion of abandoned agricultural land is situated in Hriňová (17%), while 
smaller percentages were recorded in Liptovská teplička (7%) and Svätý Jur (10%).

The greatest variety of land use types in heterogeneous agricultural areas and all land 
use types mapped in agricultural elements were recorded in Svätý Jur (Table 1.). This 
highlights that Svätý Jur has the highest diversity of natural conditions of the three study 
areas. 
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Table 1. The area of agricultural land use types in the cadastral areas: 
Svätý Jur (SJ), Hriňová (Hr) and Liptovská teplička (Lt)

1. táblázat A mezőgazdasági tájtípusok kiterjedés a kataszteri területen: 
Svätý Jur (SJ), Hriňová (Hr) and Liptovská teplička (Lt)

AGRICULTURAL LAND-USE TYPES IN CADASTRAL AREAS 
(Legend is hierarchically linked to level 2 – level 3 of the CLC 

project legend)

Area 
SJ (ha)

Area 
HR 
(ha)

Area 
LT 

(ha)

2.1. ARABLE LAND 
2.1.1. Non-irrigated arable land 
Large block fields (incurred during the collectivisation of 
agriculture) 620.47 3.04 54.00

Small block fields - 445.09 4.96
2.2. PERMANENT CROPS - - -
2.2.1. Vineyards - - -
large block vineyards (incurred during the collectivisation of 
agriculture) 70.11 - -

large block vineyards temporarily under fallow 195.28 - -
Small block wire vineyards 11.88 - -
Small block pin vineyards 0.55 - -
Small block mixed vineyards 0.42 - -
Small block wire vineyards temporarily under fallow 10.84 - -
Small block pin vineyards temporarily under fallow 2.62 - -
Small block mixed vineyards temporarily under fallow 1.47 - -
2.2.2. Fruit trees and berry plantations - - -
Extensive fruit orchards 0.53 1.71 -
Extensive chestnut orchards 3.92 - -
Fruit orchards temporarily under fallow 0.66 - -
chestnut orchards temporarily under fallow 1.58 - -
2.3. PASTURES - - -
2.3.1. Pastures - - -
intensive meadows - 253.71 196.75
Extensive meadows (including rarely mown fallow land with 
less than 20 % shrub overgrowth) 64.56 742.88 276.75

intensive pastures - 98.81 225.55
Extensive pastures - 153.10 412.41
Meadows temporarily under fallow 10.65 224.96 36.48
Pastures temporarily under fallow - 280.10 56.89
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2.4. HETEROGENEOUS AGRICULTURAL AREAS - - -
2.4.2. Complex cultivation patterns (less than 20 % natural 
woody vegetation ) - - -

arable land, grassland and vineyards 2.23 - -
arable land and vineyards 0.29 - -
arable land and orchards - 0.66 -
arable land, grassland and orchards 4.39 1.51 -
arable land, orchards and vineyards 0.19 - -
arable land, orchards, vineyards and fruit shrubs 1.14 - -
grassland and arable land - 766.11 49.17
grassland and vineyards 2.03 - -
grassland and orchards 0.59 2.61 -
grassland, orchards and vineyards 6.11 - -
2.4.3. Land principally occupied by agriculture, 
with significant areas of natural vegetation - - -

Grassland and vineyards (20–40 % trees and shrubs) 0.94 - -
orchards and vineyards (20–40 % trees and shrubs) 1.38 - -
Arable land, orchards, and vineyards (20–40 % trees and shrubs) 0.63 - -

Figure 5. The proportion of agricultural land use types in the total agricultural area of Svätý Jur (SJ), 
Hriňová (Hr) and Liptovská teplička (Lt)

5. ábra A mezőgazdasági tájhasználati típusok részaránya Svätý Jur (SJ), Hriňová (Hr) és 
Liptovská teplička (Lt) mezőgazdasági területein belül
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legend: 
Generalised land use types: 1 - large block fields, 2 - small block fields, 3 - large block 
vineyards, 4 - large block vineyards temporarily under fallow , 5 - small block vineyards 
, 6 - small block vineyards temporarily under fallow, 7 - extensive fruit and chesnut 
orchards, 8 - fruit and chesnut orchards temporarily under fallow, 9 - intensive grassland, 
10 - extensive grassland, 11 - grassland temporarilly under fallow, 12 - heterogeneous 
agricultural areas with less than 20% NWv, 13 - heterogeneous agricultural areas with 
20–40% NWv (NWv – nonforest woody vegetation)

Identification and classification of traditional agricultural landscapes in the study 
areas
Establishment of the spatial determination of Tal areas was based on the comparison of 
historical and current land use maps of the study areas, and on use of the mapping key in 
the field mapping process. 

the largest percentage of tAL in agricultural land was recorded in the Hriňová 
cadastre, where the most extensive farming tradition of all study areas has been preserved 
(Table 2.). 

Table 2. The proportion of traditional agricultural landscapes in the study areas
2. táblázat A hagyományos mezőgazdasági tájak részaránya a vizsgált területeken

Pilot area TALS area 
(ha)

TALS share on total size of agricultural land 
(%)

Svätý Jur 113.0 11.12
Liptovská Teplička 275.6 20.97
Hriňová 1517.0 50.99

Farmers in the Hriňová study area were organized in the Association of self-
employed farmers before and during the communist era, and this situation continues 
today. A relatively high proportion of tAL was recorded in Liptovská teplička, where the 
agricultural cooperative manages not only consolidated land, but also grassed terraced 
fields of tAL areas. these activities are supported by agro-environmental schemes which 
help to maintain Tal and support grassland biodiversity through grass mowing. The 
smallest proportion of Tal in Svätý Jur compared to other areas is due to the intensive 
agricultural land consolidation instituted during the communist era. Significant changes in 
the structure of agricultural land were carried out here. narrow-striped terraced vineyards 
oriented mostly along the fall line were converted into a large terraces oriented laterally 
(Figure 6. and 7.). Following land restitution, many land owners have become more 
interested in selling their land for building purposes rather than maintaining traditional 
farming.
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Most tAL sites are located on steep slopes (over 12%), on shallow and skeletal soils. 
this reflects the presence of different forms of anthropogenic relief, formed over many 
centuries which remain preserved today. The terrace slopes were created during long-
term land cultivation of arable fields on steep slopes and these mainly occur in Liptovská 
teplička study area. they create natural habitats covered by grass or bushes. Step balks 
situated on moderate slopes are characteristic features of Hriňová study area (Figure 8.). 
Solitary heaps and lengthwise mounds were formed by cultivation of arable land and 
removal of the skeleton on the borders or in the centre of the plots. These occur in all 
three cadastres. unconsolidated walls were built from stones to form supporting walls 
for vineyard terraces and these are characteristic in Svätý Jur (Figure 9). Slope mounds 
and heaps formed on terraces were rarely found in Liptovská teplička and Hriňová study 
areas. 

Figure 8. Step balks situated on moderate slopes are characteristic features of Hriňová study area 
(Photo: Mojses)

8. ábra A mérsékelt lejtőn elhelyezkedő lépcsőzetes mezsgye a hriňová-i mintaterület jellegzetessége 
(Fotó: Mojses)
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Figure 9. unconsolidated walls were built from stones to form supporting walls for vineyard terraces and 
these are characteristic in Svätý Jur (Photo: Štefunková)

9. ábra A szőlő-teraszok megerősítésére szolgáló, kötőanyag nélküli kőfalak a Svätý Jur mintaterület 
jellegzetességei (Fotó: Štefunková)

Forms of anthropogenic relief were established to improve relief soil quality for 
cultivated land, through creation of erosion control measures. Even when the intensity of 
land use changed, and most of the former arable fields were transformed to grassland, tAL 
with forms of anthropogenic relief provides additional ecosystem services for society. 
Here, they play an important role in water retention and soil erosion prevention which are 
increasingly important in times of climate change.

based on the presence of the land use elements and according to the national 
classification scheme of tAL (Špulerová et al. 2011), the following 6 Tal types were 
determined: 
Traditional agricultural landscape with dispersed settlements (1)

Traditional agricultural landscape with dispersed settlements of dominant grassland - 
(code 102); where grasslands predominated and, orchards and arable land were also 
present. this type of mosaic is the most frequent in dispersed settlement in the Hriňová 
study area.
Traditional agricultural landscape with dispersed settlements with a mosaic of - 
grasslands and arable land (code 103); where no present land use types dominate 
(Figure 10.). This Tal type occasionally occurred around dispersed settlements in the 
Hriňová study area.
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Figure 10. Traditional agricultural landscape with dispersed settlements, a mosaic of grasslands and arable 
land; where no present land use types dominate

10. ábra Hagyományos agrártájak szétszórt településekkel, füves mozaikokkal és szántókkal, ahol egyik 
jelenlegi tájhasználat sem dominál

Traditional agricultural landscape with dispersed settlements with a mosaic of - 
orchards, grasslands and arable land (code 104); this was also occasionaly observed 
in the Hriňová study area.

Traditional agricultural landscape of vineyards (2)
Traditional - vineyard agricultural landscape with dominant vineyards and other land 
use forms without buildings (code 220); or with buildings (code 221). This Tal type 
is only found close to the Svätý Jur settlement. A significant proportion of abandoned 
vineyards are found in mosaics without buildings. Tal subtypes with buildings are 
used for recreation or temporary housing (Figure 11.). Many plots are fenced and used 
as decorative and productive gardens. 
Traditional vineyard agricultural landscape-  with differing non-dominant land use 
forms without buildings (code 230); or with buildings (code 231). These are present 
only in Svätý Jur, where they are quite dominant. Their structure is created by small-
block vineyards, grasslands, orchards and arable land with a significant proportion of 
natural vegetation.
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Figure 11. Traditional vineyard agricultural landscape with dominant vineyards and 
other land use forms with buildings

11. ábra Hagyományos agrártáj szőlő dominanciával és egyéb tájhasználati formák épületekkel

Traditional agricultural landscape of arable-land and grasslands (4)
Traditional agricultural landscape of arable-land and grasslands with dominant - 
grasslands with differing percentages of arable land (code 402). These are found in 
the Hriňová and Liptovská teplička study areas. 
Traditional agricultural landscape of arable-land and grasslands with a mosaic of - 
grasslands and arable land (code 403) this tAL type was identified in the Hriňová 
and Liptovská teplička study areas. 
Traditional agricultural landscapes of arable land and grasslands with grasslands only - 
(code 404), other types of land use are not present. these tAL types was also identified 
in the Hriňová and Liptovská teplička study areas, and constitute former terraced 
fields or former mosaics of fields and grasslands, currently changed to grasslands 
(Figure 12.).



Traditional agricultural landscapes – a model of detailed land use mapping 17

Figure 12. Traditional agricultural landscapes of arable land and grasslands with grasslands only 
(code 404), other types of land use are not present

12. ábra Hagyományos agrártájak szántóval és füves területek kizárólag gyepekkel 
(404-es kód), más tájhasználat nincs jelen

Conclusions and discussion

The detailed structure of agricultural land use in selected study areas of Tal in 
Slovakia was mapped using specialized methodology. The spatial distribution and 
detailed classification of agricultural land use is crucial in this type of research, and this 
contribution demonstrates methodologies and outputs of detailed inventory of the current 
landscape structure based on the concept of land use hierarchically linked to the 1st and 3rd 
levels of clc (ferAneC and oťAheľ 2001, 2008). This allowed comparison of present and 
historical land use and identification of sites where tAL were preserved.

investigation of the landscape structure in terms of landscape diversity shows that level 
of projection of landscape structures is significant. the agricultural mosaics significantly 
increase landscape diversity and this fact can be missed, if mosaics are delineated as 
one polygon. The highest diversity of land use was observed in Svätý Jur, where the 
diversity of natural conditions is the highest of all three study areas and the conditions for 
agricultural management are also the most favourable.

Focusing on present and historical land use from the three time horizons of 1938, 
1949 and 2010, large-block fields and vineyards in Svätý Jur and intensely managed 
permanent grassland in Liptovská teplička documented strong land use changes during 
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agricultural collectivization. in general, new landscapes are considered less diverse and 
less coherent than the traditional ones (vAn eetvelde and Antrop 2004). in comparison 
with other rural areas in Slovakia, the presence of tAL is quite significant, from 11% in 
Svätý Jur to 50% in Hriňová. these can be singled out as outstanding cultural landscapes. 
they were identified based on the landscape pattern, typical in its preserved small-scale 
plot division and presence of forms of anthropogenic relief, and also based on preserved 
traditional extensive agricultural technologies. 

Traditional extensive management is closely related to abandonment, as it was 
observed in all three pilot study areas. detailed elaboration of the legend highlights the 
intensity of use. landscape categories such as extensive chestnut orchards, extensive 
meadows and pastures and complex cultivation patterns with less than 20% natural 
woody vegetation indicate extensive use. landscape categories such as large block 
vineyards, small block wire vineyards and orchards, all temporarily under fallow, 
highlight landscape abandonment. the most significant trend in abandonment in three 
study areas was apparent in Hriňová. results herein substantiate findings in other parts of 
Europe which demonstrate that abandonment and forest re-growth is largely restricted to; 
(1) land with grass and scrub vegetation and agricultural land with groups of trees at mid 
to high altitudes, steep slopes, stony ground and a low temperature, and (2) regions with 
immigration and part-time farms (GellriCh et al. 2007). all these features are dominant 
in our study areas.

This is now essential to preserve existing fragments of Tal, because they have 
irreplaceable ecological, cultural and historical value and local owner interest in Tal 
management has been steadily declining. if we wish to preserve Tal for future generations, 
it is essential to fully understand their value and to disseminate this knowledge to third 
parties. local stakeholders are currently becoming increasingly involved in activities 
aimed at furthering their knowledge of values associated with Tal and their required 
management. according to sociological surveys, the local stakeholders acknowledge 
these ecological, cultural and historical values and theirs benefits. in particular, they 
appreciate the natural value connected with biodiversity and clean air and water sources, 
in addition to the value of preserving their architecture and folk arts and traditions. With 
respect to economic values, they perceive possibilities for tourism development and the 
production of local agricultural crops (bAránková et al. 2011). The research results and 
agricultural landscape evaluation herein support future development possibilities and the 
protection of our outstanding agricultural landscapes. 
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A hagyományos mezőgazdasági tájszerkezetek (HMt) mozaikos kisméretű szántóföldeket és állandó, 
speciális regionális agrárkultúrához kapcsolódó mezőgazdasági művelési formákat alkotnak. A hagyományos 
mezőgazdasági használat folytonossága még a mezőgazdaság termelőszövetkezetekbe történő szervezése során 
sem szakadt meg ezeken a területeken. Jelenleg nem csak az intenzív gazdálkodás, de a növekvő városiasodás 
és a területek elhagyása is veszélyezteti a HMT-ket. a HMT-kre vonatkozó szlovákiai kutatás a kiterjedésük 
térképezésére és a vidéki élet minőségének javítására fókuszált. Jelenleg a megőrzött HMt-kkel rendelkező 
vizsgálati terület tájhasználati részletes térképezésének modellje kerül bemutatásra. A mezőgazdasági tájak 
jelenlegi helyzetének és fejlődésének trendje és a HMt-k területi meghatározása került bemutatásra az első és 
második szintű Corine Land Cover (CLC) jelmagyarázat segítségével készült részletes tájhasználat térképezés 
használatával és a történelmi és jelenlegi tájhasználat térképek összehasonlításával. Az extenzív gazdálkodás 
Hriňová területén volt a legnagyobb arányú, ebből 15% kisparcellás, 25% heterogén mezőgazdasági terület volt. 
Létrehoztunk egy indikátor csomagot is, amely segítségével a HMt-k előfordulása egy területen bizonyítható 
vagy sem. A tájhasználati elemek előfordulása és a HMt nemzeti osztályozási séma alapján 9 HMt típus került 
meghatározásra a vizsgált területeken, ahol részarányuk az összes mezőgazdasági területekből 11% és 50% 
között változott.




