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CHANGES OF LANDSCAPE - ENVIRONMENTAL
ASPECTS

TRKMANKA — HISTORICAL DEVELOPMENT OF LANDSCAPE
Helena Kilianova, Vilém Pechanec
Department of Geoinformatics, Faculty of Science, Palacky University in Olomouc
tf. Svobody 26, 771 46 Olomouc

helena.kilianova@upol.cz, vilem.pechanec@upol.cz

Abstract: The Trkmanka catchment area belongs to the oldest settlements in our
country as evidenced by the numerous archaeological findings documenting the
presence and activities of people in prehistoric and historic times. As human impact on
the landscape grew stronger, it resulted in its present form with the prevailing
agricultural land. Only by studying historical documents we can get an idea of how the
landscape looked like before the Trkmanka intensification of farming, with all balks,
ditches, sunken lanes that accompanied ecotone communities.

Our paper overviews developments and activities of human society in the area of
interest from the Paleolithic and the causes and impacts of its activities on the
landscape.

Key words: landscape ecology, landscape development, ecotone, landscape structure,
GIS

INTRODUCTION

The Trkmanka catchment area is the one of the oldest settlements in the Czech
Republic. This fact is evidenced by the numerous archaeological findings
documenting the presence and activities of people in prehistoric and historic
times. The human impact on the landscape grew stronger and resulted in its
present form with the prevailing agricultural land.

Research on the landscape and its use is very important. The history of the
branch of science dealing with the relationships between natural conditions and
the economic utilisation of a monitored area dates back as to the 30s of the
20th century.
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Landscape utilisation is a means of expressing the spatial, productive and non-
productive potential of an area. Landscape structure is affected by the size and
frequency of landscape elements, their horizontal layout and location.

METHODS OF PROCESSING

The geographic information system GIS plays the most important role in
computerised data processing. This system enables us to save, analyse and
visualise spatial data efficiently. Spatial data to be saved have two components:
a geographic reference localising the particular object or phenomenon, and an
attribute  component comprising properties of the respective object or
phenomenon. The data can be in vector or raster formats. When studying
landscape, GIS is often used for keeping records of the graphic documents of
scientific research projects and studies, or the generation of computerised maps
and graphic outputs, but primarily it serves as a tool for spatial modelling.
Mobile GIS which enables effective field-data capture is used for primary data
capture.

The opposite of direct field-data capture is data capture in a distant form, i.e.
remote sensing of the Earth. Its main advantage is the possibility of monitoring
developments by means of image sequences. Different purposes require
different types of images. The two most important types are spectrozonal and
multispectral images. GIS is also linked to spatial decision support systems.
These systems represent a special type of information systems for decision-
making as to the problems difficult to formulate or to structure if automated
systems are impossible to use. The next level is expert systems. An expert
system can be defined as a computerised system to seek solutions to a problem
within a defined set of statements or set of information formulated by experts
for the specific applications.

Monitored ecological indicators mainly include an coefficient of ecological
stability of landscape showing an ecosystem’s ability to compensate for
changes caused by external factors in order to keep its natural properties and
functions. This closely relates to the erosion hazard and landscape storage
capacity.

Due to its complexity, the real world is impossible to completely “reproduce”.
We are forced to model uncertainties which introduce fuzzy logic to problem
solving. Fuzzy theory is then practically implemented through decision-making
processes.

The Czech Republic has quite a large set of data which effectively captures the
landscape situation through several time horizons in the course of the last two
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hundred years. In our research on the changes of the landscape utilisation and
structure all available maps were used. In addition to historical maps and the
first, second and third military mapping surveys, these included the state maps
series (in particular the state maps at a scale of 1 : 5 000); the map of landscape
utilisation (the output of a previous international project); data obtained from
the Czech State Administration; data regarding forest typology; data from
biotope mapping within the project NATURA 2000 and aerial and satellite
images.

For our research of landscape development in the Trkmanka catchment area a
great number of methods and processes were used. They can be divided in
three parts: research into historical maps and literary sources, field research and
measurements in situ and data processing in geographic information systems.

At the very beginning an extensive literary research was carried out as to the
physico-geographical and socio-economic characteristics of the monitored
area, the historical development of the region, and the issues relating to the
landscape structure and its development.

Key data for the analysis of the landscape utilisation and landscape structure
were obtained by applying cartographic methods. In total, seven reconstructed
maps, from the 18th century to date, were used. All these reconstructed maps
were created by vectorisation of historical maps using the same key to all
symbols. Two-dimensional and linear elements were mapped.

The geoinformatic methods used included processing historical maps of the
landscape utilisation and creating the map of the current landscape utilisation
and determining attributes and landscape metrics. It was necessary to visualise
transition zones and upon their evaluation by means of various methods to
develop the landscape assessment system. Analyses of humidity and biomass
parameters of the vegetation cover were carried out using remote sensing of the
Earth. The use of modern technologies enabled us to develop a dynamic
landscape simulation model.

THE STUDY AREA

The Trkmanka catchment area (380 km?) lies in the Carpathian part of the
Czech Republic. It consists of the flysh belt of the outer part of the Western
Carpathians and the Vienna Basin. Its prevailing parts are formed by
sedimentary fill. Its lowest parts, belonging to the vale Dolnomoravsky uval,
have a flat alluvial relief. The upland and highland parts of the Trkmanka
catchment are mostly formed by rocks of the formation Zdanicko-hustope&ské
souvrstvi. In the north lies the forest Zdanicky les with the highest point of the
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Trkmanka catchment U slepice peak (437.4 m). This forest belongs to the
highlands Dambofticka vrchovina. The highlands Boleradicka vrchovina are
located in the middle of the catchment area. Their broadly curved water divide
ridges of plateaus and wide open valleys are continued in the broken highlands
Hustopecska pahorkatina. Most of the area lies in the chernozem region in the
warm climatic regions T 4 and T 2. Only the north lies in MT 11 climatic
region (mild to warm). Most of the catchment area lies in the least water-rich
area, but its smaller part at higher levels lies in a little water-rich area with a
small capacity for the catchment of water and highly changeable runoffs
throughout the year.

The Trkmanka catchment area belongs to the three belts from the heights of
160 m to 432 m: 1. oak, 2. beech/oak, and 3. oak/beech. Forest land occupies
only 18.3 % of the land, which is far below the Czech Republic average. On
the one hand vast areas of the catchment area are forest-free, on the other hand,
natural dendroflora has been preserved to a great extent.

Great parts of the Trkmanka catchment area have been cultivated since
Neolithic times. Agricultural land prevails, i.e. fields, vineyards and the
orchards of thermophilic fruit trees, but lovely unmanaged remnants of
xerothermic land rich in species can also be found. There are not many forests
in the monitored area. It is mostly forest-free.

Permanent grassland (meadows and pastures) currently occupies only 3.5 % of
the catchment area studied. In the south just remnants of alluvial meadows
rather rich in species have been preserved. Very rare halophytes are protected
as natural monuments in the meadows Trkmanské louky and the ponds
Trkmanec—rybniky.

Other parts consist of cultural meadows not very rich in species. Arable land
currently occupies 57.6 %, hence forming the prevailing landscape cover type
in the catchment and its area considerably exceeds the state average. Orchards
and gardens (3.2 %) together with vineyards (8.2 %) contribute to the agri-
cultural nature of the catchment area. Apricots, peaches and grapes are grown
there. Water areas occupy just about one hundredth of the catchment area,
which proves its generally dry makeup.

THE LANDSCAPE DEVELOPMENT

The properties, structure, functions and appearance of a landscape depend on
its history, development and human impact. The current landscape structure
has been developed by a combination of natural and anthropogenic conditions.

202



The landscape utilisation and its structure are the key indicators of the
conditions and developments of a landscape.

The current landscape is a result of both the long-term impact of landscape-
forming processes continuing among biotic and abiotic landscape elements and
the impact of humans in the last millennia. In the monitored period (1764—
2008) the Trkmanka catchment area went through many changes.

The evaluation and comparison of the landscape in particular periods of time
brought many interesting and often surprising results. Analyses were focused
on the evaluation of landscape changes in the monitored period. The most
significant changes occurred in the permanent grassland. The total area of the
permanent grassland decreased over the whole period. The same was true for
water areas, mainly as a result of land drying and changing water areas into
arable land. Arable land area mostly increased throughout the period. However,
in the last years arable land areas decreased because of the introduction of
sustainable development. Fluctuations in the areas of vineyards and orchards
are based on historical, cultural and economic developments, too (see Table 1).

The research brought the spatial data of the condition of the landscape
Trkmanka catchment in the monitored time horizons. The data were used to
obtain the additional information about the conditions of the landscape, which
is an advantage of processing in GIS. Coefficients of ecological stability of
landscape were calculated for the whole Trkmanka catchment area and for
some selected areas. The results were determined using the quantitative values
of the landscape utilisation categories of the reconstructed maps (see Table 2).
Ecosystem stability can also be expressed by persistance of areas giving the
percentage of temporally and spatially stable areas in relation to the area of the
particular landscape utilisation category at the initial state.

The analysis of landscape utilisation and landscape structure enabled to express
the landscape conditions in terms of landscape ecological indices. Landscape
metrics (indices) quantify structural properties of a landscape. A number of
indices were developed that could be statistically evaluated to ascertain the
exact mathematical treatment of the quantifiable properties of the landscape.
The monitored characteristics included the length of edges between the
landscape utilisation categories, diversity indices, etc.

The dynamics of developments in particular landscape utilisation categories
was expressed by a change index. This gives a percentage of areas with a
change of landscape utilisation. Analyses of the landscape utilisation in the
Trkmanka catchment area, when taking the year 1836 as the initial state to
ensure a greater accuracy of determination, show a great differentiation among
varying landscape utilisation categories. Stable areas take approximately one
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third of the total area and the prevailing parts are arable land and forest land.
Some of the less stable areas are those that were utilised in the same way
repeatedly over the monitored period of time. The temporal and spatial stability
of linear structures was studied in the same way as that of non-linear structures.

Tab. 1: Changes in extent of selected areas (in %)

1764 | 1836 | 1876 | 1920 | 1953 | 1996 | 2001 | 2008

Forest 202 | 191 | 164 | 143 | 178 | 184 | 182 | 183

Arable land 496 | 448 | 617 | 619 | 605 | 609 | 586 | 57.6

Perm. grassland 179 | 192 | 123 7.4 6.3 1.8 3.0 3.5

Orchard, garden 0 0.1 0.1 5.6 1.0 4.7 4.8 3.2

Vineyard 7.7 13.0 6.8 5.4 9.0 6.3 7.5 8.2

Water area 2.4 1.3 0.2 0.2 0.1 0.1 0.2 0.3

Source: our research

Tab. 2: Ecological stability coefficient development

1764 | 1836 | 1876 | 1920 | 1953 | 1996 | 2001 2008

KES (Michal) | 092 | 1.03 | 052 | 054 | 052 | 045 | 0.50 0.50

KES (Miklos) | 043 | 042 | 034 | 034 | 034 | 032 | 0.33 0.33

Source: our research

CONCLUSION

The landscape of the Trkmanka catchment area is a long-populated and
intensively cultivated area. The calculation of the KES shows that at the
beginning of the monitored period the landscape was more stable than at
present. This is due to loss of forests and grasslands and increase of the arable
land. However, in recent decades some slightly optimistic changes have
occured as a result of the changes in farming systems.

Trkmanka — historicky vyvoj krajiny

Uzemi povodi Trkmanky patii do oblasti nejstariiho osidleni naseho uzemi, coZ
dokladaji mnohé archeologické nalezy z doby piedhistorické i historické. Silici vliv
¢lovéka na krajinu vyustil v dne$ni podobu povodi, v némz pievazuje zeméd¢€lska puda.
Studium historickych podkladi umozituje poznat vyvoj krajiny povodi Trkmanky v
minulych stoletich se vS§emi mezemi, pfikopy, vozovymi cestami, které doprovazela
ekotonova spoleCenstva pied intenzifikaci zemédélstvi ve 20. stoleti.

204




REFERENCES

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

KILIANOVA, H., PECHANEC, V., LACINA, J., HALAS, P., a kol. Ekotony v
soucasné krajiné. 1st. ed. Olomouc: Vydavatelstvi UP, 2009. 168 p. ISBN 978-80-
244-2473-6

LOW, J., MICHAL, L. Krajinny raz. Praha, Lesnicka prace, 2003. 552 p. ISBN: 80-
86386-27-9

PECHANEC, V., BRUS, J., CAHA, J. Determining Ecotones by Decision Support
Systems . In. SNASEL, V., POKORNY, K., RICHTA, K., (Eds.): Dateso 2011,
VSB - Technical University of Ostrava, FEECS, Department of Computer Science,
2011., pp. 206-215. ISBN 978-80-248-2391-1

PECHANEC, V., BRUS, J., KILIANOVA, H. Modeling spatial distribution of
ecotones in GIS .Conference Proceedings SGEM 2011, 11th International
Multidisciplinary Scientific GeoConference STEF92 Technology Ltd., Sofia,
Bulgaria, 2011. pp. 637-644 ISSN: 1314-2704

PECHANEC, V., KILIANOVA, H., VOZENILEK, V. GIS analysis of ecotone
variability. Annals of Geomatics 2008, Volume VI., Number 2. Warsaw, Polish
association for spatial information, pp. 55-64 ISSN 1731-5522

PECHANEC, V., KILIANOVA, H. Ekotony — nosné prvky struktury krajiny.
Které vlastnosti a funkce ekotoni lze modelovat pomoci geoinformacénich
technologii? Fyzickogeograficky sbornik 7. Fyzické geografie a trvald udrzitelnost.
Brno, Masarykova Univerzita, 2009

POKORNY, P. Tradiéni vinafstvi na Moravé. Mikulov, Regionalni muzeum v
Mikulové, 2000. 94 p.

ZAPLETALOVA, Z. (2008) Vyvoj historické krajinné struktury v povodi
Trkmanky. Olomouc, Bakalaiskd prace, Ptirodovédecka fakulta Univerzita
Palackého, 2008. 52 s.

CURRENT APPROACHES APPLIED IN THE LANDSCAPE

RESTORATION IN OSLAVANY POST-INDUSTRIAL MINING AREA

Ale$ Ruda, Hana Svatonova
Department of Geography, Faculty of Education, Masaryk University
Potici 7, Brno 603 00

ruda@ped.muni.cz, svatonova@ped.muni.cz

Abstract: The Oslavany region, situated 30 km southwest of Brno, represents one of
many smaller existing post industrial mining areas called brownfields. Many
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reclamation approaches applied to larger areas have been taken into consideration
worldwide. Mostly, the problem with the smaller ones lies in the fragmented attitudes
toward post industrial landscape restoration. This means that several uncontrolled
experiments have been undertaken. The mine spoils which have been created can be
technically restored after 8 years of deposit stabilization. During this time a specific
stage of vegetation succession develops which could culminate with stages close to
climax. This process of spontaneous succession may be more beneficial than applying a
technically conducted rehabilitation process to the mine spoils or their new reopening.
After some time the altered landscape regains its balance and another human impact
can start it again. Besides that, repeated extractions of stored material can be seen. The
process of landscape disturbance resumes and erosion from weathering is inevitable.
But according to our current laws this can be done.

Key words: landscape restoration, reclamation, revitalization, brownfield, mine spoils

LANDSCAPE RECLAMATION, REVITALIZATION OR
RESOCIALIZATION?

Act No. 44/1988 Coll., on the protection and exploitation of mineral wealth,
instructs in its full actors in mining operations to ensure the removal of all
damage caused by mining, which is filled with the final phase of mining
activity. Although the responsibilities of the Act were set up in the late 80°s of
the 20" century, the development of the Czech reclamation school began in
1852 during the Austro-Hungarian Monarchy. At that time, the old mining
laws required entrepreneurs to care for the land used in mining activities so that
the land could be returned to its original purpose. The first organized land
restoration took place in 1908 in the northern Bohemia branch under the
supervision of the Provincial Agricultural Board. Already in this period, the
term landscape reclamation was used within the framework of landscape
restoration. For economic reasons the value of the land was established and
served as a basis for the calculation of taxes and, as it is well known, to
generate money needed for warfare. The definition of landscape reclamation
is, according to Vrablikova (2008), is cited in relation to land (agriculture) as
re-cultivation of derelict or damaged land for the purpose of recovery of
agricultural production or forestry activities. Revitalization, in contrast to
reclamation, differs in that it tries to incorporate the affected area back into the
overall landscape. Its aim is to restore the function of the natural ecosystems,
while allowing the use of the whole territory in accordance with the land use
plan. According to V. Cilek, at present we should talk about the revitalization
of the landscape because at present we have an excess of cultivated land. On
average, approximately 40 % of the regenerated areas should be revitalized. Of
course, everything depends on the specific case of the affected area; its size,
land use plan and other aspects. Landscape resocialization is then understood
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as a return of life to the landscape and the creation of conditions conducive for
housing, livelihoods and leisure time in the renewed landscape.

The whole regeneration of an area after anthropogenic interference is a matter
of two basic stages. Mining-this technical stage represents the end stage of
extraction along with the subsequent clean-up preparatory work involving
remedial overburden, the construction of dumps, etc. The ecotechnical stage -
includes technical aspects of the work (landscaping, hydromelioration
treatment) and self-reclamation work (hydric, agricultural, forestry and others)
those of a biotechnical nature. In the former, a limestone quarry is another
option which can be used. It means the revitalization of the landscape, although
many botanists use the not very appropriate term — reclamation. On the other
hand, controlled succession is often used within reclamation measures. In
revitalizing a limestone quarry it is important to use different solid bedrocks for
the development of a diverse mosaic of communities to guard against the
obliteration of the quarry walls and for the faster onset of uniform vegetation
(Tichy, 2004).

CHARACTERISTICS OF STUDY AREA

Oslavany is located in the valley of the Oslava River, approximately 30 km
southwest of Brno, and is known for its coal mining in the wider district of
Rosice-Oslavany. It is a part of the Rosice-Oslavany depression that is located
in the southern part of the Boskovice Furrow and from north lying Letovice
depression is separated by the TiSnov-Kufim Threshold (Benes et al., 1967).
The source of coal dates from the Carboniferous and the Permian periods and
the seam was up to 6 meters thick. Its extraction from the Oslavany mine
named Kukla was stopped in 1973. During the whole extraction period nearly
65 million tons of coal were removed. The not very high quality coal from the
mine served as fuel for the Oslavany power plant, which was closed in 1992. A
remnant of the mining in the Kukla Mine is a relatively large dump (heap),
along with abandoned buildings. The activities of the plant are identifiable,
especially the ash heap which creates a strong anthropogenic formation (Fig.
1).
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waste rock dump from the Kukla mine
Pias

.. Coal ash dump from &8
g th_e OSlgvanypower: plaii{‘ ]

Fig. 1: Anthropogenic bodies in the Oslavany region
Source: Google maps

Waste rock dump from the Kukla mine

The Kukla Mine, originally titled the New Shaft, was excavated in 1865 as a
ventilation shaft and drainage system of the Frantiska Mine. Later it was
decided to also build a mining shaft. In the years 1911 - 1913 the whole
complex was modernized and the mined coal provided enough fuel for the
newly built plant. The original building was demolished and replaced by new
ones. The Kukla Mine became the most elaborate complex of the Rosice —
Oslavany mining area. In 1947 it was renamed the Vaclav Nosek Mine and
after the construction of a new central shaft — the Jindtich Il Mine - mining was
ended in 1973. The mine was 881m deep and had 11 floors (Plchova, 1992).
The underground mining areas are now flooded and the mine water flows into
the Dé&di¢na tunnel in the cadastral area of Oslavany. Due to the contamination
of the underground water (increased concentrations of manganese and iron), a
mine water treatment plant was put into service in 2001. Today's form of a
waste rock dump is more like a torso that was left after the end of extraction. It
is located northeast of Oslavany towards the village of Padochov (Fig. 2)
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Fig. 2: Waste rock dump from the Kukla Mine
Source: Google maps

Originally there were three dumps covering approximately 5.5 hectares.
Restoration began in 1987 and reduced the dump area to 3.5 ha. Technical
work continued in 1992 and reduced dump cones fall into the depression
between them. The following ecotechnical stage of reclamation moved into the
biotechnical stage where the technology, using hydro-seeding, helped to grass
over the entire area and trees, dominated by birch, and shrubby vegetation were
planted. In the early 90’s of the 20th century GEOCECH declared a 70%
success rate of the hydro-seeding, a 60% success rate of the shrub
communities existence and a 10-20% success rate of tree growth (Plchova,
2002). In 2005 remediation and reclamation of the site was completed.
Currently the DIAMO company is the administrator of the adjacent area. In
2007 planning permission was given to change the land use to technical
reclamation over the next 20 years. During this period approximately 100,000
cubic meters of matter will be removed from the dump and will be used for
road construction.
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Fig. 3: Waste rock removing from the former Kukla Mine area
Source: Hana Svatonova

The total height of the dump will be reduced from 292.75 meters above sea
level to 283.45 meters. The plan calls for it is not to exceed a 30 degree
gradient between the reclaimed areas and to maintain a heightened wall of 3.1
m from the southeast as increased protection against dust. Biological
reclamation including afforestation will follow. The cost for liquidation of the
consequences of mining, reclamation and rehabilitation of the areas in the years
1991 - 2005 was estimated by Diamo company at 347 million crowns. The
current cost of reclamation including water treatment, monitoring and
remediation up to 2021 is estimated at 248 million crowns.

Coal ash dump from the Oslavany Power Plant

The Oslavany Power Plant was built in response to a demand for cheaper and
more economical sources of energy. The ow-quality coal that was burned, was
almost unsalable, but provided sufficient power. Construction ran from 1911 -
1913 and was conducted by the German company AEG Union. In the 1930’s
the power plant was modernized and maximum power shifted from the original
49.8 MW to an impressive 115 MW. Attenuation of coal mining in 1993
caused a shutdown of the plant. Subsequently, some buildings were
dismantled. Besides the imprint of those buildings on the landscape, there
remains the unmistakable ash dump (Fig. 4).
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Fig. 4: Coal ash dump from the closed Oslavany power plant
Source: Google maps

The ash dump itself offers a view of quite diverse vegetation communities,
which are also diversified according to the cardinal points. The observable
representatives are, for example, white birch, black poplar, aspen poplar, plum
general, tamarisk, pine, maple, etc. Currently, the dump is owned by the
PREFA Company which extracts ash (Fig. 5) used for the production of castle
tiles, panels and blocks. Of course, this also implies increased dustiness. In this
case, however, we cannot talk about any strategies for restoration but only a
business plan which would result in reclamation.
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Fig. 5: Coal ash removal by Prefa company
Source: Hana Svatonova

In addition to the above-mentioned dump, ash storage is located on the
southeast edge of town near the power plant. After the closure of the power
plant an ecotechnical phase was carried out and a flood control system in the
form of a dry polder was built. Its purpose is to catch heavy rainfall. A self
storage area occupies approximately 10 hectares and the level of driftwood ash
and slag extends 0.5 m below the upper dam storage. On the surface of storage
area, which is partly covered with gravel and grass, there are self-seeded trees
and shrubs and a test planting of saplings was applied.

PERCEPTION OF THE STATE OF THE ENVIRONMENT BY THE
INHABITANTS OF OSLAVANY

Reclamation and revitalization measures are not implemented not only for new
types of land use, but also because of environmental improvement. For a better
understanding of the previous information in a more concrete framework, we
carried out a questionnaire survey of the Oslavany residents to determine their
perception of the environment. The purpose of the survey was to determine
their opinions about the changes that have occurred during the last 20 years.

Individual questions were thematically divided into 4 basic groups:
1) assessment of air quality,
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2) the state of watercourses and water management activities in the
municipalities,

3) the state of public access areas in the municipality,

4) the status of forest and agricultural land outside the village.

On the issue of air quality, 54.9 % of the inhabitants agreed that the overall
condition has improved. One of the main factors that has affected the air
quality is almost certainly the change in home heating furnaces (gasification)
(71.3% of the population).

People negatively evaluated the rising number of motor vehicles transiting the
city (67.7 % of the respondents), which have worsened not only local air
quality, but also security on the roads.

Respondents positively evaluated the influence of the termination of the
original industrial production in the city (54.7%), but another 40.4 % of the
respondents think that the change has neither a positive nor negative effect.
This answer is associated with the last question related to the emergence of
new industrial zones, where 85.4 % of the respondents again did not see either
a positive or negative effect. Likewise, the abandonment of agriculture and the
emergence of large-scale agribusiness are not assessed as having a prevailing
positive or negative impact on air quality.

According to 51.9% of the respondents, the quality of watercourses did not
change. Most of the factors have had neither a positive nor negative effect on
the current status of water quality. The only factor that positively affected the
status of water quality was the upgrading of the sewage system and connection
to the sewage treatment plant. This was confirmed by 68 % of the respondents.

Then we questioned the status of publicly accessible areas in the village which
has, according to 71.3% of respondents, improved. An irreplaceable positive
contribution, according to nearly 80% of the respondents, was the
establishment of waste collection containers. Finally, the status of water quality
was considered to be affected by the periodic liquidation of illegal dumps (by
52.3 % of the respondents) from which hazardous substances could leak into
the soil and then into waterways.

On the issue of forest and agricultural land outside the village, the situation had
not changed according to 54.8 % of the respondents. The situation could be
positively affected by the establishment of municipal waste collection
containers (by 64.1 % of the respondents), by the establishment of separate
waste collection points or collection yards (by 68.2 % of the respondents) and
by the periodic liquidation of illegal dumps (by 45.1 % of those surveyed). On
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the contrary, the liquidation does not affect the area either positively or
negatively (by to 48 % of the respondents). Likewise, the status of forest and
agricultural land outside the city is not positively or negatively affected by the
reduction of arable land (66.4 % of respondents), the change of ownership of
these lands (53 % of the respondents) or the management of the access roads
to these areas (57, 8 % of respondents).

CONCLUSION

In the example of the two man-made forms of relief we can observe relatively

similar approaches that result in secondary use of stored material which no
longer interfere with the results of the original reclamation. Both contained a
technical and biological part of the reclamation process, and many vegetation
formations had reached certain successional stages. From the perspective of the
overall regeneration of generated brownfields, such action is not necessarily
needed. Although the Prefa Company plans to use the whole ash dump, the
dump of the former Kukla Mine will decrease only by about 9.3 meters. The
question of whether this unfinished regeneration, with increased noise and dust,
is worthwhile for Oslavany residents will be answered later. In the
questionnaire survey most residents did not mention these aspects, but took
into account especially trendy issues such as increased car traffic and positive
feedback to address waste issues.

The paper was supported by the Czech Science Foundation grant project No.
IAA300860903 — The fate of Czech post-industrial landscape.
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Soucasné pristupy aplikované v ramci revitalizace krajiny v byvalych
téZebnich oblastech postindustridlni krajiny Oslavanska

Snaha o odstranéni $kod po ukonéeni diilni &innosti ma v Ceské republice vice nez 150
let dlouhou tradici. Vyvoj pohledii na opétovné vyuzivani a oziveni krajiny se odrazi i
v terminech rekultivace, revitalizace a resocializace. Nejvyrazngjsimi ptiklady snah o
rekonstrukci krajiny po téZbé jsou predev§im povrchové SeverocCeské dobyvaci
prostory. Piikladem mensiho postindustridlniho prostoru po ukonéeni hlubinné tézby je
oblast Rosicko-Oslavanska, kde vlastni téZba a spalovani uhli v oslavanské elektrarné
bylo ukonéeno v roce 1993. Halda hlu$iny z hlubinného dolu Kukla v Oslavanech byla
rekultivovana (zatravnéni, vysazeni ket a stromtl), nyni je vSak hlusina druhotné
vyuzivana a z haldy odebirdna. Tiidéni materidll, odvoz téZkou technikou a dalsi
technické prace narusily jiz rekultivované plochy véetné piirozeného postupu vegetace.
Halda popilku po spalovani uhli je ve vlastnictvi soukromé firmy (Prefa, a.s.), kterd
popilek a strusku vyuziva jako plnidlo do panelt a tvarnic. Postupné je tak odebiran
material z haldy, jejiz aktivni sténa je zdrojem prachu pro mésto Oslavany. Na prozatim
nedotknutych Castech svahti haldy je uchycena vegetace vytvarejici pestra vegetacni
spolecenstva, ktera se navic diverzifikuji podle svétovych stran. V dotaznikovém Setieni
mezi obyvateli Oslavan tykajici se jejich vnimani stavu zivotniho prostfedi se
neprojevilo negativni vnimani popilku jako zdroje zneciténi ovzdusi, celkové
obyvatelé vnimaji spiSe trendové jevy tykajici se rostouci dopravy (negativng),
odpadového hospodafistvi (kladn€) apod.

CHARACTER OF SITES FORMED IN THE LAST 30 YERS ON THE
INDUSTRIAL DUMP OF TECHNOLOGICAL WASTE (LUZENEC) BY
NICKEL PRODUCTION AT SERED IN THE SLOVAK REPUBLIC
Eva Michaeli, Martin BoltiZiar?

!Katedra geografie a regionalneho rozvoja FHPV PU v Presove, Ul. 17. novembra 1,
081 16 Presov, E-mail: michaeli@unipo.sk

%Katedra geografie a regionalneho rozvoja FPV UKF v Nitre, Trieda A. Hlinku 1,
949 74 Nitra, E-mail: mboltiziar@ukf.sk

Abstract: The body of industrial dump of technological waste of liZenec at the former
Nickel smelting plant in Sered can be divided according to the current state into four
physiognomically different units. Since 1993, when there was a liquidation of nickel
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smelting plant, the industrial dump was partly formed by recultivation process, and
partly by process of new anthropogenic activity-mining. The rest of the industrial dump
body succumbed to the process of succession in the form of islands — patches with
incoherent vegetation directly on the dump and more coherent grass and tree vegetation
in the adjacent areas of creeping hizenec (dominated by Populus canescens mixed with
Populus tremula and Betula verrucosa with Calamagrostis epigejos in the
undergrowth). Recultivated part of the dump body is covered mostly by herbaceous-
grass vegetation, represented by monocenosis of Artemisia absinthium. Uncovered
areas of mining represent about 40 % of total area of the dump. According to chemical-
technological analyses of lizenec, it is a granulometric and very fine material, in which
97% are fractions smaller than 0.1 mm and it contains about 77.8 % of iron, 2.5 - 3.5%
of Cr, O3, 6-8% of SiO,, 6 - 8% of Al, O3, 2.5 - 3.5% of CaO, 0.6 - 0.18% of P,05, 0.28
- 0.3% of Ni. Composition of lizenec is reflected in the content of the aforementioned
substances in soils cover and in the present vegetation cover at particular sites.

Key words: sites, technological waste, lizenec, industrial dump, Sered’

INTRODUCTION

The laZenec dump and its surrounding represent, from the environmental point
of view, strongly damaged area, which is not ecologically handled but left to
the natural self-cleaning landscape ability. The condition of environment after
30 years of the existence of the smelting plant confirms, that the investor (the
state) did not solve the waste problem and did not consider the fact regarding
the nickel content occuring in one tonne of imported Albanian laterite iron-
nickel ore (1 %). Annual production of metal (3.000 tonnes of nickel)
presented 1 % from annual production of waste (300. 000 tonnes of luZenec
containing 5.625 tonnes of chemicals).

STUDY AREA

The industrial dump of the metallurgical waste of lizenec is situated at the
border of the cadastral territories of Sered’ and Dolna Streda on Dolnovazska
flood plain of Podunajskd plain (Mazar, Lukni§, 1980) in 125 m altitude,
between a railway connecting Sered’ — Galanta, number 133 and the area of
former Nickel smelting plant, 250 m to the north of the motorway E 58.
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Fig. 1: Satellite image of study area — nickel smelting plant in Sered’.
Source: © LANDSAT, 2007

METHODOLOGY

Metodology starts from the analysis of the present day area structure. On the
basis of the terrain investigation and chemical analysis of the anthropogenic
soil samples there were defined the site signs of the location. Using the
interpretation of the colourful satellite orthophotographs in high resolution
from 2007 (Fig. 1) and digitalization of the spatial data , there were identified 5
types of nanogeochora in lizenec dump from the aspect of vertical and
horizontal dump structure.

PRIMARY LANDSCAPE STRUCTURE

The area under investigation is a part of intramountainous lowland landscape
of the temperate climate (Mazar, Krippel, Porubsky, Tarabek, 1980). The space
of Dolnovazska flood plain under the dump is constituted of fluvial clay-sandy
and clay holocene sediments with thickeness from 10 to 12 m (Maglay et al.
2005). The luzenec dump is situated on this subbase without any isolation
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provided. From petrographic composition point of view luzenec is
a homogeneous body, a granulometric, fine matter of black colour. It was
originated by grinding and washing the Albanian laterite iron-nickel ore
(present day volume of the dump is 6.5 million tonnes).

Basic morphological characteristics of luzenec
. dump in Sered’

/\/ terrain edges
table

AN - spread lizenec

Fig. 2: Basic morphological characteristics of luZenec dump in Sered’.

The basic type of the relief (Fig. 2) there is an anthropically modificated
erosive-accumulated relief of fluvial plains with a striking superficial convex
fire-resistant form of lizenec dump (Zapletal 1976, Lacika 1999), which was
originated from accumulation of the metallurgical production waste (the height
of the dump is 35 m). Its shape is of a table with wide, slightly broken terrain,
bordered with steep slopes (sloping 10-45°). Lazenec is a pelletic matter, which
is at present asubject of rather fast slope gravitational, fluvial and
anthropogenic processes, which gradually change the original shape of the
dump, mostly in the areas without coherent vegetation. The slope gravitational
processes include creeping, fluvial processes include sheet erosion, water ditch
and rain-water flow erosion (both processes proceed mutually), eolic processes
include deflation and anthropogenic processes include predominantly mining,
which accelerates all above mentioned processes. The most significant
geomorphologic process is a rain-water flow. Precipitation water and water
from melting snow and sprinkle water are gradually concentrated into the water
ditch with their orientation in the direction of the biggest sloping of the dump
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slopes and the table and originate numerous of small and deeper water ditches
in luZenec (on the table 10-20-30 cm). The gullies are originated on the slopes
(the depth 70-150 cm). Deflation occurs in the areas damaged by mining and
in the rest areas, which are not covered by vegetation (40 %). The siltation of
polymetallic dust into the vast surroundings occurs, mainly in Sered’ and Dolna
Streda.

According to the climatic regionalization of Slovakia, the area under
investigation belongs into the warm climatic region (Atlas krajiny SR 2002,
map 27). It is situated in the climatic area T2, which is warm, dry with
temperate winter. Annual precipitation ammount is 550 mm (annual
precipitation shortage 100 - 150 mm) in Sered’. LuZenec is characteristic with
a high penetration and precipitation soaks fast into the subbase. Annual average
number of summer days is more than 60, average humber of days with snow
cover is 40. The area is significant with high number of sunshine (2000).
Predominant air circulation is SE and NW wind (50.2 %).

Luzenec dump is situated between the Vah river and the stream Derna.
Underground water collectors are in the depth 2 - 3.5 m under the surface of
flood plain sediments. The soil cover is presented by anthropogenic soils,
(Anthropo-Skeletic Leptosols). The dump on the Podunajska plain is an
extraneuos substance, formed by anthropogenic activity and which is
surrounded by areas of industrial and agricultural landscape. There is
a metahemerobic vegatation (Jurko, 1990) on toxic industrial waste.

Raselinové zavody, n. p Bratislava realized the antierosive sprinkler of the
dump in 1976-1980 (the price was 1.385 000 K¢&s) and simultaneously realized
an attempt to grass the area, which was not, unfortunately, successful. A part of
the dump was biologically recultivated in 1993 and 1994 (Blasko, 1994). For
recultivation was luZenec mixed with washing ground, saturation sugar beet
mud from Sugar factory Sered’ and Sladkovi¢ovo and with waste from COV in
Safla.

SECONDARY LANDSCAPE STRUCTURE

Secondary structure of the landscape represents the complex of physical
elements, which currently space the earth surface. Newly made artificial
elements produced by human activities can be integrated into this cathegory as
well. The territory under investigation belongs to them. The target of the
investigation was to remark these characteristics of the territory, significantly
changed by human activities, which make its difference from dynamic natural
system of the surrounding landscape. The structure of the dump is determined
by its site signs and these are the subject of our article.
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Since 1993, when nickel smelting plant was liquidated, the anthropogenic body
of the dump has been formed by recultivating process, geomorphologic
processes, and by the process of anthropogenic activity, mining. According to
the character of the secondary structure the dump was divided into five
physiognomically different nanogeochoras: 1 nanogeochora of the table and
slopes of the dump with mining, 2 nanogeochora of massive dump slopes, 3
nanogeochora of recultivated area, 4 nanogeochora of the dump surface with
tree vegetation, 5 nanogeochora of the spread luzenec (Fig. 3).

1 nanogeochora of the table and slopes of the dump with mining: the
sloping of the dump table is 1-10°, the sloping changes daily according to the
mining frequency ( annual mining capacity is 6, 000 tonnes ), the surface of
the nanogeochora is formed by minig machinery, by natural processes —
mainly by deflation, less by erosion, there is no vegetation overgrowth, small
areas of plants, a few decimetres, occur only sporadically , they are only relics
(Dactylis glomerata, Poa pratensis and Festuca rubra) after unsuccessful
hydroseeding process by Raselinové zavody in 1976-1978 and 1980.
According to the chemical analysis of anthropogenic soil (150 m altitude) in
one kiligram of ltzenec there are 2,920 mg of Ni, 24, 300 mg of Cr, 300 mg of
Zn, 49 of mg Cu. The content of Al,O; is 3.3 % and the content of Fe,O3 is 78
%. The content of the fraction below 0.01 mm is 11 %, pH 8.3 - strongly
alkaline, no humus soil. The area is the biggest source of polymetallic dust,
which influences human organism in mechanic, toxic way, causes alergies and
has carcinogenic effect (Ni and Cr). Pure lizenec has a low water capacity,
high evaporation and temperature (34 °C), low content of K and P.

2 nanogeochora of marked dump slopes: the dump slopes are short and steep
with sloping 40-45°, formed by creep, linear erosion, deflation without or with
a weak vegetation cover. Vegetation is sporadically occured by succession
more in the east slopes, the south and the west slopes are too warm. Deep (1.5
— 2.5 m) gullies are in the some places wide-spread, water ditches are usually
shallow. Aeroxystas were originated here by deflation. According to the
chemical analysis of anthropogenic soil (the probe 135 altitude ) the soil is
strongly alkaline (pH 8.3), no humus soil (C : N = 0.96 : 0.06) with high
content of Fe,O3 (74.5 % to one kilogram of soil), content of Ni is 3, 151
mg/kg, Cr 21, 830 mg/kg. Content of Al,03 3.10 %, Cu 73 mg/kg and Zn 330
mg/kg. The contribution of the fraction below 0.01 mm is 12 %. The
anthopogenic soil horizon is markedly mellow (in all extant 80 c¢cm) and
predisposed to the erosion (the soil horizon is a subject to the rejuvenation).
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Nanogeochoras of luzenec dump in Sered’

nanogeochora of the table
and slopes of the dump
with mining

nanogeochora of marked
dump slopes

nanogeochora of recultivated
3 area

‘:I nanogeochora of the dump plain
with successive vegetation

nanogeochora of the spread
luzenec

A 100 0 100 200 Meters
———

Fig. 3: Nanogeochoras of luZzenec dump in Sered’.

3 nanogeochora of recultivated area: occupies approximately 8 ha of the
dump. It has flat, slightly sloping surface (3 - 10°). In the marginal part (SE)
there are shallow and sloppy depressions. From the vegetation cover point of
view, this area is not homogeneous, there are predominantly localities with
grass overgrowth, smaller areas in depressions are covered with Fragmites
communis. Recultivated part of the body is predominantly covered with herb-
grass vegetation, presented by monocoenosis of Artemisia absinthium.
Experiments of The Institute of experimental biology and ecology of SAS in
Bratislava follow that pure lizenec has the worst properties for recultivation
but with addition of 20% of saturation sugar beet mud ( it contains a high
proportion of organic remains and CaCOj3), washing ground and the waste from
the sewage tank there was done a recultivation of the dump in 1993/1994 and
there was originated athick grass overgrowth (Festuca rupicola, Dactylis
glomerata, Lolium perenne, Arrhenatherum elatus and others). Chemical
analysis (probes 3, 4, 5, 6, 131 - 159 m altitudes.) shows the different character
of anthropogenic soils from the previous nanogeochoras. The soil is neutral in
humus horizon, neutral, grey-black, slightly alkaline (pH 7.5 — 7.8). The
content of organic carbon varies in a range between
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4.8 — 10 % and the proportion of C : Ni is 15.5 : 1.25, markedly blanched
horizon with moderate to the strongly alkaline (pH 8.2 — 8.8) occurs under the
humus horizon. The proportion of Fe,O; falls down to 43 % till 8 %
(blanched horizon) and the content of Ni and Cr falls down to the half or one
third in comparison to the previous localities, similarly the content of Cu and
Zn. There is increased proportion of the fraction below 0.01 mm to 27 — 47 % .
On the basis of the probes there is lizenec, which according to the chemical
analysis has the same characteristics as in nanogeochora 1. Changes in the
profile of the anthropogenic soils, from the content of heavy metals point of
view, is possible to explain with the mixture of above mentioned recultivation
soils.

4 nanogeochora of the dump plain with successive vegetation:
nanogeochora occupies the space on the dump, which is situated between
nanogeochoras of the recultivated area and the mining area. It is represented by
the table, slightly degrading with microforms. Vegetation cover is formed by
Populus canescens and Populus tremula at incoherent spacing. The
undergrowth is formed by Calamagrostis epigejos and other herbs.
Anthropogenic soil is moderate to strongly alkaline (pH 7.9 — 8. 36), no humus
with total proportion of Fe20; 75-76 %. Ni in superficial horizon is 2,655
mg/kg, in sub-superficial horizon it is higher proportion, 3.061 mg/ kg and Cr
is represented by approximately similar amount 22, 600 mg/kg. The percentage
of the fraction below 0.01 mm je 11-8.6 %. There is no blanched horizon, the
soil is in its whole relief markedly black.

5 nanogeochora of the spread lizenec: occupies the area at the dump foothill
in the west, north and north-east part. The surface of the area is formed by
anthropogenic activity. All varieties of the relief microforms occur there
(depressions, small elevation, gullies etc.) Vegetation cover reaches 60 -80 %
and occuring kinds show higher abundance and dominance. Wood species are
represented by Populus canascens, Populus tremula, Betula verrcucosa.
Taproot plants are represented by Cardaria draba, Carduus acanthoides,
Convolvulus arvensis. Ruderal kinds Agropyrum repens, Artemisia vulgaris,
Reseda luteta are characteristic for this area. Anthropogenic soils have the
similar profile and character as genochoras of recultivated areas. There are
arable soils in the close vicinity of the dump in Sered” and Dolna Streda.
According to the results of the investigation performed by VUPOP Bratislave,
signicicant part of these soils is contaminated by excessive content of Ni and
Cr and most of the sites should be excluded from the agricultural soil fund.
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CONCLUSION

The luZenec dump in Sered’ is possible to settle approximately in 1. 000 years
at the present speed of mining (6. 000 tonnes per year). The most important
problem is spreading of the toxic polymetallic dust from the areas which are
not covered by vegetation and contamination of underground, surface waters
and soils. Technologies of phytoremediation regarding the liZenec amount are
faint in this area. They can be used only in further vicinity, in agricultural soils.
Processing of luzenec with help of microwave vitrification is a new and
prospective method, but it is demanding as regards finances. This method is
based on stabilization of dangerous elements by their transformation into
vitreous, glassy material at high temperature — over 1.000 °C (it is also
necessary to take into account the waste amount). Minimal reconstruction of
the dump, which could solve polymetallic dust emission is to grass the area by
the above mentioned technology, but the dump is a private property and the
law on environmental stress has not been adopted in The Slovak Republic yet.
The production of nickel and cobalt in NHS §. p. Sered” finished and thus
finished also the main source of contamination, but pollution does not
disappear itself, it is still persisting.
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Charakter stanovist’ na primyselnej halde technologického odpadu
IuZenca p¥i byvalej niklovej hute v Seredi v Slovenskej republike
sformovanych za ostatnych 30 rokov

Skladka Iuzenca v Seredi a jej okolie predstavuje z aspektu Zivotného prostredia uzemie
silne naru$ené, ekologicky neriesené, ponechané na samocistiacu schopnost’ prirodnej
krajiny. Stav zivotného prostredia po 30 ro¢nej existencii hutnickeho zavodu
potvrdzuje, Ze investor ($tat) neriesil problematiku odpadov a nezvazil fakt o obsahu
niklu vtone dovadzanej albanskej lateritickej Zelezoniklovej rudy (1 %). Ro¢na
produkcia kovu (3 000 t niklu) predstavovala 1 % z ro¢nej produkcie odpadu (300 000 t,
5 625 t chemikalif).

Od roku 1993, kedy doslo k likvidacii niklovej huty, bolo antropické teleso skladky
formované rekultivatnym procesom, geomorfologickymi procesmi a procesom
antropogénne;j ¢innosti, tazbou (Obr. 2). Na zéklade terénneho vyskumu a chemickych
analyz vzoriek technozemi boli urcené topické znaky lokacie. Vyuzitim interpreticie
farebnej satelitnej ortofotosnimky s vysokym rozliSenim z r. 2007 (Obr. 1) a
digitalizaciou priestorovych tdajov sme na skladke luzenca z aspektu vertikdlnej
a horizontalnej Struktary skladky identifikovali 5 typov fyziognomicky odlisnych
nanogeochor (Obr. 3): 1 nanogeochodra plosiny a svahov skladky s taZzbou, 2
nanogeochora vyraznych svahov skladky, 3 nanogeochora rekultivovanej plochy, 4
nanogeochora povrchu skladky so stromovou vegetaciou, 5 nanogeochora na
rozvleéenom luzenci.

Haldu lizenca v Seredi pri su¢asnom tempe tazby (6 000 t ro¢ne) mozno zlikvidovat’
priblizne za 1 000 rokov. NajvaznejSim problémom je Sirenie toxického
polymetalického prachu zpléch nepokrytych vegeticiou do Sirokého okolia a
kontaminacia podzemnych, povrchovych vod apdd. Technologie fytoremediacie,
vzhladom no mnozstvo lizenca su v tomto priestore bezpredmetné, daji sa vyuzit
v sirSom okoli na polnohospodarskych pddach. Spracovanie luZenca pomocou
mikrovlnnej vitrifikdcie je nova perspektivna metdda, ale finanéne naro¢na, ktora
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spociva v stabilizacii nebezpeénych latok premenou na sklovity material pri vysokej
teplote nad 1 000° C aten je vysoko odolny proti pdsobeniu vody a vetra (opat’ je
potrebné brat’ do tivahy mnozstvo odpadu). Minimalna sanécia haldy, ktora by vyriesila
emisie polymetalického prachu je zatravnenie vySSie uvedenou technologiou, ale
skladka je stkromnym majetkom azakon o environmentalnych zataziach nebol
v Slovenskej republike doposial prijaty. Ukon¢enim vyroby niklu a kobaltu v NHS $.p.
Sered’ zanikol sice hlavny zdroj kontaminacie, ale znecistenie urcite nezanikne samo,
pretrvava.

ANALYSIS OF SOLID MUNICIPAL WASTE IN THE SPRING SEASON
IN SELECTED VILLAGES OF THE ZLATE MORAVCE DISTRICT

Alexandra Koncalova, Alena Dubcova
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Abstract: Introduction of separate waste collection is currently topical issues that are
increasingly gaining prominence. Its implementation is still problematic. To design an
efficient system of doing it is necessary to know the real composition of municipal waste
in different towns. It is therefore essential realization of municipal waste composition
analysis. In our paper we describe an analysis of municipal solid waste for the purpose
of introducing separate waste collection in selected villages of the district Zlaté
Moravce.

Keywords: separate waste collection, analysis of municipal solid waste

INTRODUCTION

Separate waste collection is currently topical issue which increasingly gains
prominence. Many wastes, arising either from industrial or municipal activities,
are still useful, therefore, recoverable. By the use of recycling on the one hand,
we can save raw materials, fuels and energy and on the other hand, it reduces
the burden on the environment, arising as it is sent to landfill (Koncalova,
Dubcové, 2010). Its implementation is still problematic. In recent years, the
major obstacles of separate collection were weak financial motivation for the
separation, the high cost of its implementation, the anonymity of separate
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collection and low environmental awareness and behavior of the population
(Koncalova, Dubcova, 2011).

To design an effective system of such collection in regions, it is necessary to
know the real composition of municipal waste in individual municipalities. It is
therefore necessary to realize the analysis of the composition of municipal
waste. In our paper we describe the analysis of municipal solid waste for the
purpose of introducing separate waste collection in selected villages of the
Zlaté Moravce District. As the first step in the introduction of separate
collection, it is necessary to assess the actual amount of waste generated in the
individual municipalities and to know its structure based on which it is possible
to make an analysis of municipal solid waste. For this purpose, there is no
standardized methodology on the national or European level which would
generate the required data (Kaufman, Barekova, 2010).

With the introduction of separate waste collection in smaller areas
(municipalities, districts), the most effective is considered the methodology
according to Kotoulova (2001). This is mainly because of its feasibility and its
easy implementation in the field. The results are characterized by the effective
applicability in the design of separate collection systems. Analysis of
municipal solid waste in general is such analysis which aims to evaluate the
composition of municipal waste on a percentage of the components of the
waste (Vachanova, 2010). Implementation of this analysis is now necessary
also in the district of Zlat¢é Moravce, because there is a plan to introduce
separate collection of waste, for which it is very important to identify which
commodities have the highest representation in the composition of municipal
solid waste.

INTRODUCTION OF SEPARATE WASTE COLLECTION IN THE
DISTRICT OF ZLATE MORAVCE

The town plans to start the collecting yard which will store and sort the
municipal waste. This collection has to serve the needs of the municipalities of
the district. The waste from up to 38 villages should be stored in the town of
Zlaté Moravce. Municipalities will participate in an adequate amount of
conveying waste. Collection yard will be in line with the trend in waste
management. It should be created in the current urban area of the landfill.
Technical Services of the Zlaté Moravce Town will be responsible for waste
collection from municipalities, its sorting and processing. Municipalities have
therefore no responsibility for the project documentation and for land and
construction administration. The town will collect from the surrounding
villages the separated waste such as paper, glass or plastic. The construction of
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collecting yard will begin at the beginning of the year 2012. Its capacity will be
12,000 tons of waste per year, but it should be gradually increased to 30,000
tons of waste annually. It is assumed that in addition to municipal waste, there
will be from 60 to 70 % of the waste which would come from surrounding
villages (Holubek, 2011).

For the purpose of the introduction of separate waste collection in the district
of Zlat¢é Moravce and analysis of solid municipal waste, we chose the
methodology of Kotoulova (2001). The time period for the analysis is
recommended at 12 months. It was elected a cycle of seasons that means the
realization of four analyzes during the year. Thus, we achieve a representative
composition of municipal waste within one calendar year with regard to
seasonality. The methodology defines 9 components of municipal waste from
which paper, plastics, glass and metals have three degrees of separation and
biological waste and dangerous waste are have one degree of separation. Waste
is also divided by size and that is the waste with fraction of the size of over 40
mm and other fine waste with three sizing fractions of 40 to 20 mm, 20-8 mm
and less than 8 mm (Tab. 1).

Analysis of municipal solid waste was realized in the town of Zlaté Moravce
and in five villages (Tesarske Mlyhany, Zitavany, Topol¢ianky Vieska nad
Zitavou and Cerveny Hradok). Selection of municipal waste in each village
was random. In each village, however, was selected one household with two
containers. According to this, samples were processed with a weight from 18 to
33 kg.

ANALYSIS OF SOLID WASTE IN THE SPRING SEASON

The analysis of municipal solid waste was conducted based on samples and
about the same volume. The largest representative sample we had available in
the town of Zlaté Moravce - 32.1 kg. The most represented component was
the waste bio-waste (46 %) and despite the fact that the sample came from the
urban environment. Bio-waste was represented mostly by kitchen waste. The
second largest component was the paper — 21 % largely represented by the
print media (newspapers, magazines) and paper packaging. Another large
component was plastic — 11 %. These were mainly represented by PET bottles.
In this sample, followed the combustible waste (leather, rubber, hygienic
products) — 7 %, glass — 6 %, textiles — 5 % and metals — 4 %. In this sample,
there was no mineral and dangerous waste.

Another representative sample of waste was taken in the village of Tesarske
Mlyiany. The sample weight was 23.7 kg and the largest representation was
also bio-waste — 70 %. Although we had a smaller sample than in the town’s
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waste, the biological waste was represented to a greater extent. Second largest
component of the waste was paper (17 %) consisting mainly of newspapers and
magazines. There was also 5 % of combustible waste (hygienic products), 4 %
of brown and green glass and 3 % of plastics. The metals represented only
(1 %).

The sample of municipal solid waste in the village of Zitavany weighed 20.9
kg. The bio-waste was not represented as much as in the previous samples, but
still dominated (54 %). An important component was again paper — 17 %.
Widely represented were also plastics — 13 %, textiles — 8 %, glass — 3 %,
combustible waste — 3 % and metals — 2 %.

Topol¢ianky is the largest within the compared villages and as the only has
implemented the separate collection. Also here mixed components of waste
were found in the sample in single collection container. It shows that
municipality residents are still not identified with the separate collection of
waste and not all of them are engaged in it. The composition of this sample was
similar to previous samples - mostly biological waste (55 %), but in lesser
extent than the other samples. Followed by paper — 23 % and glass — 11 %.
There was also 5 % of combustible waste (hygienic products, leather, rubber,
cork and wood) and 3 % textiles. The sample contained 3 % of the metals, but
no mineral or dangerous waste.

Another sample taken in the spring analysis of municipal solid waste was
sample from the village of Vieska nad Zitavou weighing 21.9 kg. Widely
represented was the bio-waste exclusively kitchen waste which was also
composed of a 55 % share as well as in the previous sample from the village of
Topol'¢ianky. Surprisingly, in this sample there was no garden waste. There
was also 23 % of paper comprising mainly of paper packaging, then ita was
plastics (7 %), textiles (6 %), glass (3 %), metals (2 %) and combustible waste
(2 %). A special feature of this sample was the presence of 2% of dangerous
representing by ejected battery.

The last village, where we performed the analysis, was Cerveny Hradok. The
sample weighed 18.9 kg and the bio-waste was also the most represented (50
%). The relatively high proportion had also paper (15 %) and textiles (13 %).
Textiles had even greater representation than plastics (8 %). In the composition
of the waste followed the metals (6 %), glass (5 %) and combustible waste (3
%). In this sample there was no mineral or dangerous waste.
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Graph 1: Composition of municipal solid waste in selected villages of the district
Zlaté Moravee (1 — Zlaté Moravce, 2 — Tesarske Mlyhany, 3 — Zitavany, 4 —
TopoPtianky, 5 — Vieska nad Zitavou, 6 — Cerveny Hradok)

Zdroj: Koncalova, 2011

CONCLUSION

Based on the analyses, it will be possible to obtain data on the composition of
municipal waste for every season in 2011. From these data we can conclude the
representative composition of municipal waste in the villages of the district of
Zlaté Moravce. The data collected will be used as a basis for projecting the
separate collection for the municipalities of the district which is how inevitable
and it is ongoing throughout the European Union. In the future it is expected
the continuous increase in the amount of separated waste at the expense of
landfilling and incineration which corresponds with the global trend in waste
management (Koncéalova, Dubcova, 2011b).

Based on the analysis of municipal solid waste undertaken in six villages of the
district of Zlaté Moravce, we can say that the greatest extent in the samples
was represented by bio-waste, paper and plastics. These results were roughly
the same in all samples. The difference was also observed and monitored in the
fullness of containers because the weightiest sample with 32.1 kg was obtained
from the town of Zlet¢ Moravce. In rural municipalities, the weight of the
samples ranged from 18 to 23 kg.
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The Slovak Republic still lags far behind the countries of the European Union
in the use the waste energy that can no longer be used again or materially used.
In our country we still consider the disposal of waste (landfilling and
incineration) the most effective method of dealing with waste. This situation is
alarming and in sharp contrast with the trend in the European Union where the
waste is considered a major source of energy which is used for heat and power
production (Konéalova, Dubcova, 2011c).

Bio-waste and the amount of municipal waste are largely dependent on the
season and seasonal work, especially in rural municipalities. It is therefore
necessary to perform, the except the spring analysis, in all these villages also
the summer, autumn and winter analysis of solid municipal waste.
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Analyza tuhého komunalneho odpadu vo vybranych obciach okresu Zlaté
Moravce

V naSom prispevku sa zaoberame analyzou tuhého komunalneho odpadu pre ucely
zavedenia triedeného zberu odpadu vo vybranych obciach okresu Zlaté Moravce. Pre
vytvorenie ucinnych systémov separovaného zberu odpadu je nevyhnutné pochopit’
skutoéné zlozenie komunalneho odpadu.

Na zaklade nasej analyzy v priebehu jarnej sezony sme prisli k predbeznému zaveru, Ze
najpocetnejSiu  zlozkou tuhého komunalneho odpadu v sledovanych obciach bol
biologicky odpad, papier a plasty. Analyza bude vykonana eSte v lete, na jesefi a v zime
a na zaklade toho budeme schopni ziskat' udaje o zloZeni komunalneho odpadu v
kazdom ro¢nom obdobi vo vybranych obciach okresu Zlaté Moravce v priebehu roka
2011.
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Abstract: This paper presents the results of the analysis of land use in the Morava River
floodplain, CR from 1836 to the present (1999). Significant changes in land use
occurred in the study area over the last 175 years. The most striking trend is the
increase in arable land throughout the studied period of time. Dynamic enlargement of
fields is reflected also in the spatial structure of the landscape. At the beginning of the
studied period (in 1836) the landscape matrix of the Morava River floodplain was
formed by meadows and forests. In the 71950’ the landscape matrix was composed of a
mosaic of alluvial forests, meadows and arable land. Currently, the predominant
landscape matrix consists of arable land and isolated forest complexes. The area of
settlements has also increased significantly over the studied period. The share of
meadows and pastures declined in favor of arable land during the studied period and it
is manifested by reduced environmental stability of the area, which is quantified by
environmental stability coefficients. Land use changes in the Morava River floodplain
are linked with changes in landscape character, landscape structure and biodiversity.

Key words: changes of landscape, GIS analysis, historical maps, floodplain, River
Morava.
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INTRODUCTION

Research on the changes of land use is a basis for the studies of cultural
landscape. The results of the research can be used e.qg. for landscape and spatial
planning and in the case of floodplains for the optimization of flood control
measures. The study of changes in alluvial landscape is particularly timely in
the context of the increasing frequency of flood events in alluvial plains of
central European rivers.

The Morava River floodplain in the present status is an example of cultural
landscape in which most ecosystems are affected by socio-economic activities
of the human society. This paper gives an overview of the evolution of the
Morava River floodplain during the past 170 years assessed through land use
analyses performed using GIS (geographic information systems).

MATERIALS AND METHODS

Land use analysis on the scale of 1: 25 000 was used to evaluate land use
changes in the Morava River floodplain. To assess the changes in the
landscape, digital maps of the Morava River floodplain on the scale of 1: 25
000 were created for the time period from 1836 to 1840, from 1876 to 1880
and around 1953 (hereinafter referred to as "digital historical maps"). The maps
were digitized and processed to vector layers using GIS ARC/INFO. Map
sheets from the 2" military mapping (1836 - 1840) and the 3™ military
mapping (1876 - 1878) and State maps on the scale of 1: 5000 derived from the
period around 1953 formed a cartographic basis for the digital historical maps.

The cartographic contents of the digital historical maps were compared with a
digital map of the current land use of the Morava River floodplain and thus the
information on the representation of all mapped land use categories in different
time periods was obtained. This information was organized into a data system
that allows analyzing changes in the evolution of the landscape and individual
landscape elements in the studied period of time.

The digitization was followed by the processing of a detailed network of
digitized lines. Each spot was assigned coordinates and an identifier to which
additional descriptive information was linked. Using post-editation, each spot
was then assigned information from the table of codes expressing the use of the
area. Finally, the names of towns, forest units and water courses were created
in the ArcView GIS attribute table. After further necessary topological
adjustments a digital map was created, which could be then statistically
analyzed using traditional GIS tools. Obtained statistical data (number of
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individual spots, their size, sum, length of water courses, etc.) were processed
into tables and graphs that allowed interpretation of results.

STUDY AREA

Studied area represents the alluvial landscape of the Morava River in the Czech
Republic (Fig. 1). The length of the Morava from its source to the confluence
with the Dyje River at the border of the Czech Republic is about 270 km. The
Morava River floodplain is only a few meters wide in the upper reaches and
widens gradually towards the south along the river up to the width of several
kilometers. The boundary of the studied area was formed by the boundary of
the Quaternary fluvial sediments of the Morava River according to a geological
map. The surface area of the studied floodplain was 635.7 km2, the elevation
ranged from 900 m a.s.l. (narrow floodplain of the Morava in the Kralicky
Snéznik Mts.) to 151 m a.s.l. (confluence of the Morava and Dyje rivers).
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Fig. 1: Location of the studied area (the Morava River floodplain, Czech Republic)
RESULTS

In 1836, the Morava River floodplain was relatively well preserved from the
ecological point of view. Most of the surface area was formed by meadows,
pastures and forests. Arable land prevailed in the Morava River floodplain in
the second half of the 20th century. A trend of a growing area of human
settlements within the floodplain is discernible over the whole time period.
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Changes of land use in the Morava River floodplain from 1836 till present are
expressed by numbers in Table 1.

Tab. 1: Land use in the Morava River floodplain

1836 1877 1953 1999
km? % km? % km? % km? %
Forests 177,27 | 27,89 | 168,97 | 26,58 | 159,92 | 25,16 | 162,23 | 25,52
Meadows 273,52 | 43,03 | 222,61 | 35,02 |179,26 | 28,20 | 53,86 | 8,47
Pastures 28,7 451 | 21,92 | 3,45 6,95 11 0 0,0
Arable land 136,65 | 21,5 |196,78 | 30,95 | 235,94 | 37,11 | 329,28 | 51,8

Gardens and | 0,85 0,13 4,4 0,69 | 12,53 | 1,97 0,47 0,07
orchards

Towns 16,3 | 2,56 | 19,36 | 3,05 | 38,24 | 6,01 | 66,16 | 10,41

Transportareas | 0,39 | 0,06 0,85 0,13 2,06 0,32 2,24 0,35

Water surface 202 | 0,32 0,81 0,13 0,8 0,13 | 21,46 | 3,38

Total 635,7 | 100 | 6357 | 100 | 6357 | 100 | 6357 | 100

The table shows that spatial changes of different land use categories in the
Morava River floodplain in different time periods are rather significant. Forests
represent the most stable areas. The maximum decrease of their surface area by
17.35 km? (i.e. 2.73%) was recorded in 1953 as compared to the situation in
1836. At present, forests cover 25.52% of the Morava River floodplain. The
area of forests decreased by about 1.4% between the time periods, however, the
trend has reversed since 1953. Only one particular forest stand has been
identified in the floodplain, which was cut down and has not been renewed (an
unnamed forest south of the “OlSovy les” near Moravsky Pisek). In all other
cases the area of forest decreased as it was usually replaced by meadows or
fields. Three stands are currently larger than at the beginning of the studied
period ("V hajich" near Bohuslavice "Cernovirsky les" near Olomouc and
"Olsovy les" near Moravsky Pisek). Compared to the state in 1836, the number
of hedgerows, balks and line forest stands declined slightly (estimated, not
measured), however, most of them remain or have been renewed.

Meadows and pastures, which accounted for 273.52 km? (i.e. 43.03%) at the
beginning of the studied period, almost disappeared from the alluvial
landscape. Over time, their area has declined to only 53.86 km? (i.e. 8.47%).
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The loss of these important landscape elements in the Morava River floodplain
was caused by their conversion to arable land. The area of arable land
increased 2.5 times during the studied time period (from 21.5% to 51.8%),
which is a very significant increase. Furthermore, a substantial portion of
arable land has been added in the last decades. In previous periods, the increase
was not so marked (Fig. 2).

70 —o— meadows and
60 pastures
50 — -~
‘;g Z: —8— abable land
20 =
10 \w’
0 = . - urban area
1836 1877 1953 1999

Fig. 2: Changes in the area of meadows, arable land and urban area in the Morava
River floodplain

Huge increase of urban areas (settlements) was recorded. Their size increased
from the original 16.3 km? (i.e. 2.56%) to 66.16 km? (i.e. 10.41%). The size of
urban areas within the floodplain has increased sharply since the turn of the
19" and 20" century and especially in the second half of the 20" century. It can
be explained by the development of industry, whose production facilities were
located in the floodplain. Since the fifties, when large-scale agriculture
originated and agriculture cooperatives were founded, the area of settlements
has been enlarged by these economically and agriculturally used areas.
Residential areas of towns and cities have expanded too, which is related to
population growth and migration of people into towns and cities.

Traffic areas (railway stations and their adjacent transshipment and
manipulation areas) were mapped within the built-up areas. Some railway
stations, which were located outside of town in the 19" century, are now part of
the urban area. New rail lines have been built during the studied period. The
surface area of transport infrastructure has therefore increased from the original
0.06% (in 1836) to the current 0.35% of the floodplain area.
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Comparison of the development of land use in the CR and the Morava
River floodplain

The development of land use in the studied area has been influenced by natural
processes and conditions specific to the floodplain, as well as social and
economic conditions. These factors represent a possible cause of differences in
the development of land use in the Czech Republic and in the studied area.

The first difference in the land use structure (Table 2) is very high percentage
of meadows in the Morava River floodplain, which already in 1836/1845
exceeded Czech average by 33.73%. It can be explained by natural conditions
— the floodplain with its high ground water level and frequent floods did not
allow other uses. Waterlogged meadows provided fodder but it was not
necessary, and probably not even technically possible, to cultivate (i.e. plow)
them. This also explains low representation of arable land and its location in
acceptable parts of the floodplain. The initial low share of forests in the
floodplain is surprising and also the following development tendency is
opposite if compared to the CR. Within the studied time period, the share of
forests increased by 4.6% in the Czech Republic but decreased by 2.73% in the
Morava River floodplain (status in 1953).

Tab.2: Comparison (in %) of the development of land use in the Morava River
floodplain (MRF) and Czech Republic (CR)

MRF CR MRF CR MRF CR MRF | CR

1836 | 1845 | 1877 | 1897 | 1953 | 1948 | 1999 | 1999

Forests 2789 | 288 | 2658 | 289 | 2516 | 30,2 | 2552 | 33,4
Meadows 43,03 9,3 35,02 8,9 28,20 91 8,47 79
Pastures 4,51 8,3 3,45 53 11 3,8 0 34
Arable land 215 48,2 | 3095 | 51,6 | 37,11 | 499 51,8 39,3

Gardens  and

0,13 1,1 0,69 1,5 1,97 1,9 0,07 3,0
orchards

Urban areas 2,62 0,6 3,18 0,7 6,33 1,1 10,76 1,96

Water surface 0,32 0,9 0,13 0,5 0,13 0,6 3,38 1,99

Other 0 2,8 0 3 0 3,4 0 9,05

Total 100 100 100 100 100 100 100 100
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It is worth noting the fact that the share of built-up areas in the floodplain
greatly exceeds their average share in the CR. It is five times higher even
though some settlements are only partly situated within the floodplain. This
fact can be explained by the location of ancient human dwellings and
settlements in the proximity of rivers that were providing water and livelihood.
The settlement structure is therefore denser in the floodplain and its
neighbourhood if compared to the rest of the territory.

There are different trends in the development of individual forms of land use in
the CR and the floodplain in the studied period. Significant loss of meadows
and pastures in the Morava River floodplain and dramatic increase of the area
of arable land, which currently exceeds the average share in the CR by 12.5%,
indicate strong pressure of highly productive land use in recent decades. The
area of arable land in the floodplain increased to 241% of the original area
(status in 1836). In contrast, in the CR it decreased to 81.5% of the original
area (status in 1845). Meadows and pastures represent very dynamic land use
categories in the Morava River floodplain. Their area decreased to 17.8% of
the original size, while the most significant decrease was recorded in the
second half of the 20" century. The reduction of the area of forests, which were
also transformed to arable land, has increased the difference in the share of
forests in the floodplain and the CR. The trend of decreasing area of forests
was reversed in the mid-19" century in the CR, the same cannot be said for the
Morava River floodplain, where this trend had not reversed before 1953.

There is a gradual upward trend in the size of built-up areas in the CR, the size
of built-up areas has increased to 326.5%. In the floodplain is has increased to
410%, while up to 1953 the area increased only to 240%. The significant jump
in the area of settlements in the floodplain is dated in the last decades, when
there was a significant development of industry, large-scale agriculture and
housing construction. Flood risk was underestimated probably due to drier
climatic conditions in the 20" century and the awareness of the water
management paradigm. However, floods are a natural factor in the
development of floodplains and their vegetation cover.

It is interesting to monitor the development of water bodies. In the CR, the area
of lakes, reservoirs and ponds has increased to 221%, whereas in the Morava
River floodplain they represent the most dynamic land use category. Their size
has increased to 1056%. This huge increase is linked to the formation of water
reservoirs in the areas of extracted fluvial sand and gravel, which were
established in the floodplain in relation to the development of construction
industry in recent decades.
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DISCUSSION

The result of the analysis of the study area does not contradict the general
trends of the landscape changes in the Czech Republic in the course of the 20"
century [1]. According to, the ecological stability of the Morava River
floodplain landscape decreased significantly over the course of the 20"
century. However, the results of the analysis concern the landscape of the
entire the Morava River floodplain which is predominantly deforested. The
same applies to [2], who found a significant decrease in the landscape
heterogeneity and shortening of the total length of permanent landscape
structure edges (which he considers an important landscape characteristics for
assessment of changes in ecological stability of the landscape) in the landscape
of north Bohemia (in the Ohfe riverbasin) which is subject to intensive
agricultural cultivation.

When we compare the results of this study to the general developmental trends
of the cultivated rural landscape in the Czech Republic, we can see that the
overall landscape heterogeneity and ecological stability increased during the
20™ century [3]. The change in the observed landscape attributes within the
study area in the first half of the 20" century was triggered by the transition
from the coppice with standards forest type to that of a high production forest
[4]. The intensive and centuries-old forest management processes in the
floodplain forests of the Morava River is a conditionally natural state of the
floodplain forest geobiocenoses with unusually high biodiversity [5].

Fragmentation is especially challenging for European floodplain forests
because they are endangered ecosystems with unusually high biodiversity [6],
which at the same time are significantly anthropogenically conditioned [7]. The
development dynamics of Central European floodplains is very quick [8], from
which follows a very dynamic ecological stability in the floodplain themselves.
This was described by BUCEK and LACINA [9] as the “dynamic fluvial seral
section of floodplain biotopes” [10].

CONCLUSIONS

Land use changes in the Morava River floodplain affected the overall
appearance of the landscape significantly. During the last 175 years the Morava
River floodplain has changed from extensively used agricultural landscape
with prevailing permanent grassland to intensively used agricultural landscape
dominated by arable land. The trend of increasing size of built-up areas is also
significant. By contrast, no fundamental changes in the share of forests were
recorded in the Morava River floodplain throughout the studied period of time.
The area of forests has been relatively stable over the last 150 years.
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Promény krajiny udolni nivy feky Moravy za poslednich 200 let

Clanek predklada vysledky analyz land-use krajiny udolni nivy feky Moravy v CR od
roku 1836 po konec 20. stoleti (1999). Ve studovaném uzemi doslo za poslednich 175
let k vyraznym zménam ve vyuziti pudy. Nejvyraznéj$im trendem je nartist ploch orné
pudy béhem celého sledovaného obdobi. Dynamika zvétSovani rozlohy poli se
projevuje i v prostorové struktufe krajiny. Na pocatku sledovaného obdobi (rok 1836)
tvofily krajinnou matrici nivy feky Moravy louky a lesy. V padesatych letech 20. stoleti
byla krajinna matrice nivy slozena z mozaiky lesi, luk a orné pidy. V soudasnosti je
pfevazujici krajinna matrice nivy tvofena ornou pudou a izolovanymi komplexy lest.
Vyznamné se za sledované obdobi také zvétsila plocha sidel. Pokles zastoupeni luk a
pastvin ve prospéch orné pudy za sledované obdobi se projevuje snizenim ekologické
stability uzemi, kvantifikované koeficienty ekologické stability. Zmény vyuziti pudy
V nivé feky Moravy zaroven souvisi se zménami krajinného razu, krajinné struktury a
biodiverzity.

PEDOGEOGRAPHIC CHARACTERISTICS OF SELECTED AREA
Zuzana Rampasekova
Department of Geography and Regional Development FNS CPU
Trieda A. Hlinku 1, 949 74 Nitra

zrampasekova@ukf.sk

Abstract: The aim of the paper is pedogeographic characteristics of the selected area
which lies on the boundary of the villages of Risiiovce and Rumanova and marginally in
the village of Velké Zaluzie. This is area constantly affected by erosion-accumulation
processes induced by water erosion conditioned by anthropogenic activity. The paper
provides the basic pedogeographic characteristics of the area in terms of KPP
(Komplexny Pédoznalecky Prieskum = Comprehensive Soil Survey) and BPEJ
(Bonitované Pédno-Ekologické Jednotky = Bonity Soil-Ecological Units) mapping and
own field research. It compares the changes in soil mosaic in the periods of mapping
and also deals with the causal relationships of the current state of land cover.

Key words: water erosion, tillage erosion, soil, Chernozems, Haplic Luvisols,
Regosols

INTRODUCTION

Mapped area is one of the parts of Slovakia which with the influence of water
erosion and tillage erosion changes the soil mosaic. Since in this type of
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erosion, the soil is eroded more or less evenly over the whole surface of land or
a portion of the slope, the thickness of the soil cover decreases and on the large
area exposes (denudation) the bedrock, the relief rounds, levels, and sets up. If
it is added by the tillage erosion, which occurs everywhere on arable soils
located on sloping lands, which is the movement of soil lump by tillage, often
comes to soil degradation to the extent that the land loses its essential function
- fertility. It is therefore necessary to monitor such soils. Interest in this area
comes from the need to obtain information about the change of soil cover in the
agriculturally used area from the period of the last KPP mapping (1960-1970)
in Slovakia to the present. It is assumed that this area was affected by
downslope tillage, but also along the contour, planting various kinds of
agricultural crops apart from their anti-erosion effects. It was therefore
interesting to see what consequences arose by such land use.

METHODS

In terms of determined aims of the paper, we elaborated the general geographic
characteristics of mapped area according to the works (1,2,5,6).
Pedogeographic characteristics in terms of KPP were elaborated according to
works (3,4) and in terms of BPEJ (2,8). Field research was realized during the
years 2009-2010 based on 111 pits in downslope direction each 70 meters.

STUDY AREA

The chosen mapped area lies in the agricultural land of the villages of Risiiovce
and Rumanova and marginally in the village of Velké Zaluzie (Map 1).
Administratively, it belongs to the Nitra District which lies in the Nitra Region.
Mapped territory with the area of 36.77 hectares is managed by "Agrodruzstvo
Risniovce" in the northeastern part and "Rolnicke druzstvo (Agricultural
cooperative) Rumanova" in the southwestern part.

Geologically, it lies on the boundary of loess and Neogene sediments.
Geomorphologically, it belongs to Zaluzianska pahorkatina (Zaluzianska
Upland) which is a part of sub-unit of Nitrianska pahorkatina (Nitrianska
Upland). As for the climate, it belongs to warm and very dry lowland region.
Watershed divide of river basins of the Nitra River and Vah River passes
through the mapped area.
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Vseobecnogeograficka mapa
Zuzana Rampatekovd

Vyrez mapovaného Gzemia:

PEDOGEOGRAPHIC CHARACTERISTICS ACCORDING TO KPP
Soil Types

According to Comprehensive Soil Survey (KPP) which was realized in the
villages of Risnovce and Rumanova in 1964 and elaborated in final report (5),
the mapped area lies on the boundary of two dominant soil types of Haplic
Luvisols (HM-24-H/H,0/0) and Chernozems (CMk-18-H/H,0/0 and CMk-24-
H/H,0/0).

Haplic Luvisols

It dominates in the eastern part of mapped area and administratively belongs to
the village of Ristiovce. It covers the area of 24.69 ha which is 67 % of the
total area of mapped territory. In the State Property of Risfiovce were, in the
area of 420 ha of agricultural soil during the field research in 1964, dug 24
basic and 2 selective pits from which only 1 basic pit (Z-405-BF) lies in the
mapped area.

According to the KPP areas (Map 2), in the area there is larger Haplic Luvisol
on loess, clayey without soil skeleton in topsoil, clayey without soil skeleton in
under-topsoil (HM-24-H/H,0/0).
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According to final report from 1966 (5), the study area is identified by the
basic pit (Z-405-BF) which is according to field soil record Haplic Luvisol
clayey even loamy on the calcareous clay sediments of the Neogene sea (HM-
4/5-18). Based on the obtained data, there is a difference in granularity and in
bedrock.

Chernozems

It dominates in the western part of the mapped area and has the area of 12.08
ha which is 33 % of the total mapped area. Administratively, this area belongs
to the village of Rumanova. In the village of Rumanova were, during the field
research of soils in 1966 on the area of 637.58 ha, dug 37 basic pits and 9
selective pits. Only one basic pit Z-1-BZ lies in the mapped area and
characterizes the Chernozem.

According to Map 3, there are two localities in the area of Chernozems. The
larger locality is the locality of Calcaric Chernozem on loam calcic sediments
of the Neogene sea (CMk-18-H/H,0/0). Its area has 10.92 ha which is 30 % of
the total of mapped area. In the west, there is a smaller locality of Calcaric
Chernozem on loess (CMk-24-H/H,0/0). Its area is 1.16 ha representing 3 % of
the total of mapped area. This area is documented by one basic pit Z-1-BZ
characterizing the Calcaric Chernozem clayey on the loam sediments of the
Neogene sea (CMk-4/4-18) localized in the northwestern part.

Soil Groups

Soil groups, from the viewpoint of granularity, depend on the subsoil on which
they were made. According to Map 2, in the whole mapped area (36.77 ha)
there are clayey soil groups which belong to the moderately heavy soils.

PEDOGEOGRAPHIC CHARACTERISTICS ACCORDING TO BPEJ

In the mapped area, there are 5 different localities of BPEJ (Map 2) and one
locality 0144002 is represented two times.

The largest locality of Regosols (RMa) in the complex with Haplic Luvisol
(HMa) — 0147402 is located in the central part. Its area is 23.71 ha representing
64 % of the mapped area.

— to the east, smaller localities spread. To the northeast, the locality of
Haplic Luvisol (HMa) — 0144202 is localized with the area of 2.82 ha (8
%). To the southeast, the locality of Chernozem (CMa) even Luvi-Haplic
Chernozem (CMah) — 0139002 with area of 4.06 ha (11 %) spreads,
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— to the west from this locality, the locality of Regosol (RMa) in the
complex with Chernozem Eroded (CMa®) — 0138402 is located with the
area of 0.59 ha,

— the last BPEJ represents Haplic Luvisol (HMa) — 0144002 which can be
found in two localities of mapped area and it is the second most
represented locality with 5,59 ha (15 %).

In terms of the Act No. 220/2004 Coll. on the land protection and land use and
amending Act No. 245/2003 Coll. on integrated environmental pollution
prevention and control and amending certain laws (8), 9 groups of soil quality
are listed, the first four groups are soils with increased protection when
changing the type of land for non-agricultural purposes. In the study area, there
are soils with the quality groups 2, 3, 5 and 6. Under the quoted acts, the
mapped area contains three localities of increased protection. The locality of
CMa and CMh placed in a quality group of BPEJ 2 (0139002) and two
localities of HMa included in a quality group of BPEJ 3 (0144002, 0144202).
We can state that in terms of the act the eastern part of the mapped area with
12.45 hectares, which is 34 % of the total area, belongs to the areas with
increased protection.

Pédne typy

Zuzana Rampasekovd

Vyrez mapovaného iizemia: Arealy BPEJ
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CURRENT PEDOGEOGRAPHIC CHARACTERISTICS ACCORDING
TO FIELD RESEARCH

By the field research, we recovgnized three main soil units (Map 3): Haplic
Luvisols (HMa), Chernozems (CMa) and Regosols (RMa).

The largest locality seems to be the locality of Chernozems (CM) with acreage
of 22.82 hectares occupying 62 % of the mapped area. They are represented
mainly by subtypes Chernozems (CMa) and Luvi-Haplic Chernozems (CMah).
Chernozems are formed on loess substrate in the eastern part of the top
platform and the slope with south-west orientation with 3-7°, predominantly on
concave-convex (KV) to convex-concave (KK) forms of relief. They are
connected mainly with the accumulative soil areas. In the western part of the
mapped area, Chernozems were made under the influence of the same substrate
and geomorphological or morphometric characteristics of relief. Because this
part of mapped area is in the west and south bounded by valleys with slope of
0-1°, in terms of erosion-accumulation processes there were created not only
accumulative, but even overlaid forms of Chernozems with the depth of humus
horizon to 120 cm.

The second most represented locality is the locality of Regosols (RMa) with
acreage of 10.37 hectares which is 28 % of the mapped area. They were created
on inhomogeneous substrate of loess and Neogene sediments, on the slopes
with the greatest slope 7-12° of convex-concave form of relief (VV), with a
depth of humus horizon from 20 to 30 cm. In terms of morphometrics, they
also connected to the convex-concave (KV) and concave-convex (KK) relief
shapes with greater depth of humus horizon. In the southwestern part of the
mapped area, they reach the depth up to 120 cm. These deep soil pits were
evaluated by soil units of Regosols because the currently valid MKSP does not
include the soil type of koluvizeme (KL), as proposed by Sobocka (7).

The smallest locality seems to be the locality of Haplic Luvisols (HMa) with
an area of 3.58 hectares which is 10% of the mapped area. These soils are
related to inhomogeneous substrate of loess and Neogene sediments and are
considerably loamier as CM and RM. They were created on the slopes of 3-7°
and convex-concave (VV) form of relief.
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Map 3

CONCLUSION

Mapped area with 36.77 hectares is spread on agricultural land in the villages
of Ristiovee and Rumanova and marginally in the village of Velké Zaluzie
(Map 1) which is managed by "Agrodruzstvo Risiovce" in the northeastern
part and by "Rolnicke druzstvo (Agricultural cooperative) Rumanova" in the
southwestern part. From pedogeographic viewpoint, it is located at the
intersection of two soil units of Haplic Luvisols and Chernozems.

Based on field results, there was a relatively large change in land cover in the
course of 46 years. Comparable data are only KPP and field research while
BPEJ methodology is based on KPP data and it is characterized by
measurement of the soil. Mapped area, which according to KPP, was made by
only two localities of soil units (Map 2) of Haplic Luvisols with the area of
24.69 ha (67 %) and Chernozems with the area 12.08 ha (33 %) has changed.
The current land cover (Map 3) is mainly composed of Chernozems and
Haplic Luvisols on loess with the area of 22.82 hectares which is 62 % of the
total area. Compared with the KPP mapping (1964), there was an increase in
the area by 10.74 hectares at the expense of Haplic Luvisols localities. At the
expense of the Haplic Luvisols area, there was a new locality of Regosols on
loess and Neogene sediments with the area of 10.37 hectares which is 28 % of
the mapped area. The locality of Haplic Luvisols mainly on Neogene
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sediments is represented only by 3.58 ha area which is 10 % of the territory.
We assume that this condition was caused by climate changes in combination
with the substrate, relief and human activities which are characterized by
warmer and drier weather.

Podakovanie: Prispevok bol vypracovany v ramci rieSenia projektu projektu VEGA
1/0893/11 Transformdcia Nitrianskeho kraja v meniacich sa spolocensko-ekonomickych
podmienkach a perspektivy jeho regiondlneho rozvoja.
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Pedogeograficka charakteristika vybraného tizemia

Mapované uzemie o rozlohe 36,77ha rozprestierajice sa v pol'nohospodarskej krajine
katastrov obci Risiovce a Rumanova a okrajovo sa dotykace obce Vel'ké Zaluzie (Map
1), ktoré je v severovychodnej Casti obhospodarované ,,Agrodruzstvom Risiiovee a v
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juhozapadnej Casti ,,Rolnickym druzstvo Rumanova“ sa z pedogeografického hl'adiska
nachadza na styku dvoch podnych jednotiek hnedozeme a ¢ernozeme.

V zmysle mapovania KPP (Map 2), ktoré v danom tzemi prebehlo v roku 1964 sa
v predmetnom uzemi nachadza vo vychodnej Casti plosne rozsiahlejsia hnedozem na
sprasi s plochou 24,69ha (67%) a Vv zapadnej casti Cernozem karbonatova na
neogénnych sedimentoch s plochou 12,08ha (33%).

V zmysle mapovania BPEJ, ktoré sa uskuto¢nilo vrokoch 1968-1972 z dévodu
bonitacie tj. oceniovania pod sa na mapovanom uzemi vyskytuju tri pddne jednotky.
V centralnej Casti sa plo$ne najvacs$im javi areal regozeme kultizemnej v komplexe
S hnedozemami kultizemnymi a ¢ernozemami kultizemnymi erodovanymi na sprasi
s plochou 24,30ha (66%), v zapadnej a severovychodnej Casti sa nachadzaju arealy
hnedozeme kultizemnej na sprasi s plochou 8,41ha (23%) a v juhovychodnej Casti areal
¢ernozeme kultizemnej v komplexe s ¢ernozemou kultizemnou hnedozemnou na sprasi
s plochou 4,06ha (11%).

Na zéklade terénneho vyskumu, ktory sa uskuto¢nil v rokoch 2009-2010 je sucasny
pddny kryt mapovaného uUzemia tvoreny troma pddnymi jednotkami. Plo$ne
najzastipenej$im sa javi aredl Gernozeme kultizemnej na sprasi s plochou 22,82ha
(62%). Druhym sa javi areal regozeme kultizemnej na sprasi a neogénnych sedimentoch
(RMa) a plo$ne najmensim je aredl hnedozeme kultizemnej na neogénnych sedimentoch
s plochou 3,58ha (10%).

Z dosiahnutych vysledkov vyplyva, Ze v priebehu 46 rokov sa na danom
uzemi vo velkej miere zmenil pddny kryt mapovaného Gizemia. Plosne zastupenejSie
aredly hnedozemi (67% v roku 1964) boli vystriedané arealmi ¢ernozemi (62% v roku
2010). Predpokladame, ze zmeny v pddotvornych procesoch boli spdsobené zmenou
klimatickych pomerov t.j. teplej$im a such§im pocasim v kombinacii so substratom a
reliéfom. Zrazky st v tomto uzemi charakteristické kratkymi, ale intenzivnymi burkami
hlavne v jarnom a letnom obdobi. Prave to méze byt dosledkom vzniku regozemi
kultizemnych, ktoré sa nachadzajii hlavne na strmych svahoch (7-12°). Vznikli ako
prejav plosnej vodnej erdzie v kombinacii s orbovou eréziou. Hnedozeme su zastiipena
len vo vel'mi malej miere 3,58ha (10% v roku 2010) a viazu sa skor na neogénne
sedimenty v konvexnokonkavnych formach. flovitej§i material neogénnych sedimentov
a tvar reliéfu tak dava predpoklad zadrziavania zrazok, ktoré umoziuju zachovat’ proces
ilimerizécie a existenciu hnedozemi.

249




REGIONAL GEOGRAPHY AND REGIONAL
DEVELOPMENT - OPPORTUNITY FOR PRACTISE

COMPETITIVENESS OF SLOVAKIA REGIONS IN THE REGIONAL
PoLicy CONTEXT

Eva Rajt¢akova, Angelika Svetova
Comenius University in Bratislava, Faculty of Natural Sciences
Mlynska dolina, 842 15 Bratislava 4, Slovakia

rajcakova@fns.uniba.sk, asvecova@fns.uniba.sk

Abstract: The aim of this paper is to present a differentiated level of regional
competitiveness in Slovakia and the effectiveness of EU cohesion policy instruments in
regional development.

Key words: competitiveness, region, Slovakia

INTRODUCTION

The experts in many disciplines, including economics, regional development
and policy are focusing on the issue of competitiveness. The concept itself is
transformed according to professional orientation, time and reference levels of
evaluation. The evaluation methods and indicators of competitiveness are often
discussed. The aim of this contribution is, in addition to the theoretical
background, to highlight the spatial differentiation of selected factors and
indicators of competitiveness in Slovak regions.

THE CONCEPT OF COMPETITIVENES

The concept of competitiveness is associated with the micro-economic level,
the national (macro) and regional levels. In the 1980’s, the term was used
especially in relationship to the ability of firms and industries "to produce
goods and services successfully in international markets" [1, 6]. In the market-
place, there is a competitive "entity capable of serving the market, generate
profits, provide real income growth and sustainable living standard" [6, 9] and
the "exclusion” of non-competitive firms from the market is emphasized [8, 10]
Modification in the understanding of competitiveness is associated with
globalization, the transformation process, and the gradual expansion of EU
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regional policy. National and regional competitiveness are progressing in the
context of different assumptions for countries and regions in the growth of
competitiveness [4, 8]. National competitiveness is understood ambiguously,
and in some approaches it is also questioned due to discussed ways of its
transition from micro to macro level (“territories are not competing
companies™) [10, 15]. Regional competitiveness reflects the ability of regions
to provide appropriate conditions for sustainable development, employment
growth and quality of life [11]. Competitiveness is considered in relationship to
developing preconditions for generating personal income and employment and
in assessing the economy, prosperity and living standards of countries and
regions.

Competitiveness is influenced by this set of factors; natural, economic, social,
environmental and management methodology, interaction specifics including
economic, institutional and public, comparative and competitive advantages
such as technical and technological, human resources, science and research,
innovation and innovative environment, labour market and the political
situation. [1, 3, 8] With such terms, national competitiveness is a "broad
concept that includes a diverse set of assumptions for success in international
markets, with a positive contribution to growth of living standards and quality
of life". [1] Regional competitiveness reflects “the ability of the regions to
provide a suitable development conditions to economic entities in order to
increase competitiveness. Those regions that provide comparable or better
development conditions to the operators enter into competitive relationships.”
[11]. Regional competitiveness is defined as "a result of joint efforts towards
the most productive use of internal and external development resources and
opportunities to increase sustainable production level of regions” [17]. Today,
in addition to demography, economic structure and productivity, the impact of
knowledge, the business environment, clusters, innovation and institution
governance and ownership is emphasized in the endogenous development of
the region. [18].Regional competitiveness is the aim of EU regional policy. In
this sense, it is declared to be "the ability to generate relatively high incomes,
employment and quality of life in terms of external competitiveness in the
sustainability of resources, to sustainable growth of living standards of the
region (country) at a low rate of unemployment” [ 2]. These views are part of
the programming documents of regional policy and its member countries in the
period 2007 to 2013. The measurement and evaluation of regional
competitiveness are quite problematic. Optimization of methods and the
selection of appropriate indicators depend on the approach, purpose and
evaluation level. [19].
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METHODS

In this article, the competitiveness of Slovakia is expressed by the Global
Competitiveness Index (GCI). The factors and indicators selected for the
expression of macro-economic environment (indicators 1-7, tab. 1, graph 1),
innovativeness (Indicators 8-11) and quality of life (indicators 12-15) are used
at a lower hierarchical level. Spatial differentiation of the studied indicators is
shown in radial graph 1. This allows identification of the indicators’ position
and compares the competitiveness of Slovak regions.

COMPETITIVENESS OF SLOVAKIA AND ITS REGIONS

According to the GCI, in 2009 Slovakia was ranked 47th out of 133 countries
and it held 3rd place within the V4 countries, behind the Czech Republic and
Poland. Despite the decrease in the intensity of GDP growth due to economic
crisis, the Slovak Republic was rated as being a developed, innovation "pulled"
economy with competitive advantages from the following; The openness of the
economy, good legislative conditions for foreign investors, a developed market
for goods and services, the high correlation between wages and productivity, a
restructured banking sector and the relatively easy availability of financing [5].
Competitiveness of Slovakia regions is spatially differentiated. The Bratislava
region, supported by its position in all studied factors, is the most competitive
Slovak region. However, the Presov, Banska Bystrica and Nitra regions are
regarded as having the lowest competitiveness, with under-average indicator
values for the macro-economic environment. They are perceived as having low
production efficiency, weak innovation capacity and below-average quality of
life. The Trnava and Zilina regions occupy good positions because of their car
industry localization, which currently makes up the body of their economic
structure and this is positively reflected in the indicators of the macroeconomic
environment. They also have adequate links between regional industry and
education, and science and research create the conditions for the formation of
an innovative environment and competitiveness growth. In the Tren¢in region,
the indicators of the macro-economic environment are typically average and
they reflect the stagnation of several recently supporting economic endeavours
in engineering, textiles and clothing. However, the structure of its economy and
the ideal concentration of vocational schools and universities provide the
preconditions for the development of innovation, and a good quality of life
with low unemployment rates (tab.1, figure 1).
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CONCLUSIONS

The obtained results correspond quite closely to the spatial differentiation of
complex socio-economic levels and the typology of regions in Slovakia [12].
This indicates a negative feature of Slovakia regional structure and regional
disparities, and it also reflects the different preconditions for competitiveness
growth. This has also been the basis for "setting" regional development and
policy in Slovakia, which is primarily aimed at supporting the lagging regions
and balancing regional disparities.

Region of Bratislava Regionof Trencin
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Region of Banska Bystrica

Region of Zilina

Fig. 1: Regional competitivenes of the SR (31. 12. 2008)
Source: http://portal.statistics.sk/showdoc.do?docid=96
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Tab. 1: Regional competitiveness of the SR (31.12.2008)
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Indicator of regional competitiveness
1 2 3 4 5 6 7
Region GDP | Value Labor Foreign | Gross |Average| The
per | added |productivity| direct | fixed | wage [unemploy-
capita |per 100| per 100 |investment| capital EUR ment rate
inhab. | inhab. | per 100 [per 100| (EUR)
(EUR) inhab. | inhab. (%)
(EUR)| (EUR) (EUR)
(thousand
EUR)
Bratislava 27 015 [2392,6 48,5 42478 | 737,1 | 9435 2,27
Trnava 13810 (12349 26,4 776,1 [319,6 | 676,2 4,29
Trenéin 10560 | 952,3 11,3 3434 [264,2 | 6304 4,95
Nitra 9548 | 861,9 12,4 2425 [197,1 | 606,4 7,41
Zilina 9552 | 859,2 17,4 419,9 |289,8 | 646,0 6,2
Banské Bystrical 8 385 | 757,8 10,6 170,0 | 222,4 | 600,0 14,25
Presov 6 225 | 558,2 7,7 40,7 |168,9 | 5457 12,86
Kosice 9333 | 8378 14,9 500,6 |248,3 | 6719 13,5
Indicator of regional competitiveness
8 9 10 11 12 13 14 15
Emp- | Expendit [Numb [Connecti|Connecti| Life |Particul |Crim
Region || ureon R | er of [on to the|on to the |expectan| ate |es per
OYees| e D per | high | Internet |[sewerage| cy |emission| 100
in 100 |school| (% of s(in (inhab
: (% of 2
resear| inhab. [studen|househol t/km®)
househol
chper| gygy | B | @) ds)
1000 per
inhab. 100
inhab.
Bratislava 17,7 | 25180,5 | 10,7 66,5 59,4 76,3 0,40 (3,94
Trnava 22| 23419 | 37 55,3 86,9 74,8 0,43 (1,89
Trenéin 26| 69094 | 21 749 53,3 75,6 0,96 (1,30
Nitra 30| 19671 | 3,6 68,9 47,0 74,2 0,48 (1,45
Zilina 29| 28542 | 33 61,1 45,7 74,5 0,95 (1,61




Region Indicator of regional competitiveness
ganska 26| 28111 | 31 57,8 523 | 739 | 069 2,04
ystrica
Presov 11 | 13943 | 17 60,6 60,3 74,9 0,50 (1,33
Kosice 41| 37390 | 33 53,0 51,9 73,7 0,98 1,88

[J - the best position in the SR; [J - worst position in the SR

Source: http://portal.statistics.sk/showdoc.do?docid=96
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Konkurencieschopnost’ regiénov SR v kontexte regionalnej politiky

Cielom prispevku je poukédzat na vyvoj nazorov na pojem konkurencieschopnost
a stanovit' konkurencieschopnost’ regionov (krajov) Slovenska, na zaklade hodnotenia
makroekonomického  prostredia, inovaénej schopnosti a  kvality Zivota.
Konkurencieschopnost  krajov. SR je vyrazne diferencovand. Najvyssiu
konkurencieschopnost ma Bratislavsky kraj, pomerne stabilnd je pozicia Zilinského
a Trnavského kraja, kde makroekonomické prostredie po lokalizacii zahrani¢nych
investicii ako aj koncentracii vysokych a strednych odbornych $kdl je predpokladom
rastu  konkurencieschopnosti. Najnizsiu konkurencieschopnost’ maju PreSovsky
a Nitriansky kraj. Ziskané vysledky tizko koreSponduju s priestorovou diferenciaciou
komplexnej socidlno-ekonomickej urovne atypologie regionov SR a z hladiska
regionalnej politiky si vyzaduju zvySent pozornost [12].

AN ANALYSIS OF REGIONAL STRUCTURE IN DEVELOPMENTALLY
LAGGING AREAS (ILLUSTRATED WITH THE EXAMPLE OF THE
UPPER-HRON REGION)

Milos Bacik
Catholic University in Ruzomberok
Faculty of Pedagogy, Department of Geografy
Hrabovska cesta 1, 034 01 Ruzomberok

E-mail: milos.bacik@ku.sk

Abstract: Basic attribute of each region is that it consists of elements or parts that are
each located in relatively stable relationships and linkages, thus creating certain
internal structure. Their external manifestations are material objects regarded as
artifacts of human activity which transform a physiognomy of the country.

The formation of regional structures is fluenced by different processes (mainly
economic and political) that determine their differentiation. After the 2" World War, a
significant phase of industrialization of Slovakia begun. Balanced regional policy,
regional planning and cooperation of CMEA countries promoted an extensive economic
growth. The year 1989 brought changes linked with innovative trends in the West and
the loss of Eastern markets, especially in the former Soviet republics.

In terms of regional policy, areas are usually divided according to the degree of socio-
economic development as follows: lagging, depressive, developed and advanced. The
article focuses only on the first group of regions — lagging ones. Our objective was to
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briefly analyse the Upper- Hron region which, since the year 1989, reports a lower
degree of development in its economic and social components.

Key words: lagging region, natural background, population, economic structure,
industry, the Upper-Hron region

INTRODUCTION

Area is a territory with a continuous economic development in terms of
growth, decline or stagnation. The fact that the economic development takes
place in the territory means that it is important to take into consideration some
specific features which the territory includes [3].

In terms of regional policy, specific conditions of the territory should be taken
into account as they are closely related to the regional development and its
internal structure. Except for the natural setting and geographical location of
the area, there are other crucial factors which have an impact on the regional
policy: distribution of the population (reflecting the distribution of settlements)
as well as economic activities and communications infrastructure.

In regional policy, areas are often divided according to the degree of their
socio-economic development into: lagging, depressive, developed and
advanced. The article focuses just on the first regional group - the lagging
areas. Our objective was to briefly analyze the regional structure of the Upper-
Hron region which, since the year 1989, reports a lower degree of development
in its economic and social components.

NATURAL BACKGROUND AND GEOGRAPHIC LOCATION

The Upper-Hron region is geographically relatively easily identifiable. It is
situated in the upper part of the Hron river basin in Central Slovakia. Border
lines are usually clearly defined by surrounding mountains. Less clear is the
determination of the western border which, depending on the selected criteria,
can be shifted to the east or vice versa, more to the west. In the article the term
Upper-Hron indicates the region of the former Brezno district. We have chosen
the correct criteria mainly due to statistic reasons. The territory was determined
by the delimitation of the administrative Act approved by the Parliament of the
Slovak Republic in 1996. According to the Act, the district of Brezno belongs
to Banska Bystrica region.

The relief reflects the geological development and the shape of examined area
which was formed mainly in the period of neogene. Tectonic movements led to
the dividing the territory into massive mountain ranges and basins. These basic
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surface forms were created in the erosive quaternary and they were influenced
by the river Hron and its side tributaries. Among other things, population
distribution and construction of communication lines had a significant impact
on the establishment of settlements..

The Upper-Hron region is not a specific natural unit. It is a part of several
geomorphic units whose boundaries do not generally overlap with the
boundaries of administrative units. The territory consists of two different parts.
Basin part with a high-pitched Horehronské valley and highlands of the
massive mountain barrier of the Low Tatras, Veporské Hills and the Spi§ -
Gemer Karst.

The basin part with gentle descent from the east to the west is noticeably
elongated. On the eastern side it borders with Besnik saddle (994 m a.s.l.) and
on the west side it borders with the inlet of the Hutna river into the river Hron
(390 mas.l.).

BASIC FEATURES OF THE POPULATION

The principal feature of the area is that its population declines and gradual
reduction is reflected in the lower share of the Slovak population. In 1980 the
district of Brezno had 67 625 inhabitants (1.4% of the SR population) and in
the year 2010 it was 63 702 inhabitants (1.2% of the SR population). Today the
population is stagnating and the area is regarded to be a depressed area with
natural and migratory population decline. In 2010 the natural increase of the
population was minus 2.1 %o, the net migration -3.2 %o and the total increase -
5.3 %o. [8].

In the Upper-Hron region rural population prevails. The development of both
populations depends on demographic factors as well as economic and social
factors.

Since 1950s, major interregional population movements were replaced by the
phase of local concentration of the predominant orientation of migratory flows
in the direction of countryside — city. This process is manifested most intensely
in the late 1970s and in the first half of 1980s, when the peak phase of
extensive urbanization in Slovakia took place [6]. Consequently, both growth
and volume of migration among towns especially between towns in close
proximity located on different hierarchical levels continued. In this territory we
could observe migratory flow directed from Brezno to Banska Bystrica, This
was closely related to the economic and natural factors as well.

The development of the age structure of the population in the Upper-Hron
region depended on the balance of natural movement of the inhabitants. As the
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birth rate has been influenced by rational factors rather than biological factors
for a long time, economic and social factors have a significant impact on the
birth rate in the area.

The impact of mortality on the age structure is obvious, but it cannot be
associated only with aging of the population. This is a question of individual
approach to every inhabitant to his or her health and healthy lifestyle as well as
the question of the level of health care. Migration is as another important factor
for the age composition. Especially in 1970s and 1980s there was the strong
migration movement from the Upper-Hron region to administrative and
economic centers - particularly Banska Bystrica and Brezno were attractive for
young and economically active population. They both contributed to the
growth of younger age groups and both increased the birth rate, because they
moved to municipal centres with their families.

Reducing the birth rate and fertility rate below the level of the so called
replacement rate has been reflected in a distortion of the age pyramid,
particularly in its base. Productive age group in urban population has been
strengthened by a substantial proportion of children who were born at the turn
of the 1970s and 1980s. One part of the productive inhabitants, born in the war
years was transferred to the retirement component. In larger rural population,
movements occurred between the second and the third age groups, because of
the low birth rate which is a long-lasting phenomenon here. The share of
productive age groups in the district of Brezno in the year 2010 was as follows:
infant component — 14.7%, productive component — 62.4%, post-productive
component — 22.9%. The average age was 39.5 years at the aging index 155.9

[9].

Specific problem of the area related to the socio-economic structure is
unemployment. An increasing number of unemployed people gave rise to a
new phenomenon - poverty. In the Upper-Hron region poverty is characteristic
for certain social groups (young families with more children, single-parent
families, retired people). Other factors causing poverty are long-term
unemployment of people in their productive age and homeless people. Ethnic
poverty is connected with villages which have a high concentration of Roma
population (e.g. Sumiac, Telgart Valkoviia). Roma poverty is mostly caused
by high unemployment rate and a high rate of people depending on social
benefits.

SPECIFIC FEATURES OF THE ECONOMIC STRUCTURE

From the point of view of a present day socio-economic development, the
Upper-Hron region can be classified as under-developed area of Slovakia with
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a lower regional GDP per capita and with a significantly decreasing share of
employment (Table 1). In the economic structure, non-agricultural economic
activities dominate, namely industry which since the year 1989 gradually lost
its dominant position and is no longer such decisive for the development of the
region.

Looking backwards, the process of reshaping the region was conditioned by
natural conditions and its geographic location. Humans utilized natural
resources selectively in order to satisfy their needs. Close proximity of Banska
Bystrica - an important administrative center of the region - had an impact on
the economy and migration in the Upper-Hron region. Other factors
influencing the economic growth of the region are communication network,
transport network and their role in transit traffic [4].

At the end of 2010, the district of Brezno had 1426 business entities (including
physical entities) registered in the Commercial Register [7]. The number of
corporate enterprises was 812 — almost all of them are owned privately
(98.4%). In terms of size structure of enterprises, small business up to 10
employees had dominant position on the market (90.5%). There was only one
company (COOP Jednota Brezno) with over 250 employees. Similarly there
was only one company with over 500 employees (Brezno hospital) and one
company with over 1000 employees (metallurgical company Zeleziarne
Podbrezova).

Tab. 1: Some characteristics of economic prosperity. Backwardness of the selected
regions of Banska Bystrica ¥ in terms of their production potential in 2010

District Enterprises? | NPE® | Turnover® | RUY
Banska Bystrica 37,1 21,8 19,1 9,0
Brezno 6,5 10,6 9,7 18,0
Detva 31 54 3,6 16,2
Poltar 1,2 2,6 0,8 22,1
Revica 2,2 3,9 4.4 28,8
Rimavska Sobota 6,8 8,9 4,3 33,6
Zvolen 14,8 10,9 13,8 9,2

Region 100,0 100,0 100,0 18,9

D neighbouring with the district of Brezno
2 share of enterprises (including enterprises with the unknown number of employees)
% the proportion of natural persons-entrepreneurs (NPE) non incorporated
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“ the share of turnover in industrial enterprises with 20 or more employees (at current
prices)

% the registered unemployment (RU) rate (the available number of job seekers)
Source: [7]

The structure of profitable businesses (total 736) according to the statistical
classification of economic activities (NACE EN) includes business activities in
sections | and G which account for 36%. Representation of companies in
sections B, C, D, E was 14.5 %, in section A is was nearing 13%.

At the end of the period there were 4736 physical entities not registered in the
Commercial Register. In proportional representation traders prevailed (93.7%).
The proportion of economically active freelance and self-employed farmers
was approximately at the same level.

Out of the total area of 1265.21 square km, the district uses only 34 503
hectares of land for agricultural production. With its degree of plowing up to
11.5%, small acreage of arable land and a large range of grassland, the region
is similar to most highly situated valley districts of Slovakia. Crop production
is mainly targeted on the production of basic cereals and potatoes. Harvested
area of permanent grassland was 15 433.7 ha and harvest reached 31 986.5 tons
in the year 2010. On the contrary, 94.3% of non-agricultural land is used for
the purposes of forestry. Forestry is generally highly productive with the share
of, 5% from an overall Slovak production.

Before “the Velvet Revolution” in the year 1989, industry had the most
important economic power in the region due to rich history, variability, rich
natural resources, namely iron ore as well as other raw materials, rich energy
sources and supplies of wood. Its position in the economic structure was
significantly enhanced after February 1948 thanks to the special economic
programme — pre-war project titled "Plan of economic, social and cultural
development of Slovakia”. According to this plan it was socialist
industrialization which should have been crucial for further development. The
plan included building and construction industry, development of housing
policy, development of infrastructure and services, changes in professional and
qualification structure of the population, as well as social security. Socialism
was a period of decisive economic transformations in the history of the Upper-
Hron region. At the same time, the era of socialism was an extremely difficult
period in terms of application of optimum patterns in the development of
economic activities as well as in applying correct criteria for locating some
economic activities in particular urban areas as these should have been in
compliance with “socialist” ideology as far as the development of the economy
of Slovakia was concerned. Basovsky [2].

Bridge-producing factory Mostareit Brezno was the most important industrial
plant in Brezno which was gradually transformed into a special three-
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dimensional unit — the industrial plant [5], with huge production acitivities,
providing emloyment for a large number of people and providing housing
facilities for its employees. This industrial plant had its branches in Podbrezova
Valaska and Hronec. The process of industrialization gradually penetrated into
the eastern parts of the Upper-Hron region where industrial plants have been
built in Polomka,, Pohorelska MaSa and Zavadka nad Hronom [1]. Their
location was subject to free labour resources.

As far as the structure of industry in the Upper-Hron region is concerned, there
were about ten different branches of industry in 1980s, however the key branch
was represented by mechanical engineering and iron-processing, each provided
more than 6 thousand jobs [4].

After 1989, the industry gradually lost the status of the most important
economic activity in the region (in terms of employment). The liquidation of
state enterprises was an accompanying phenomenon of the economic
development after 1989. At present the statistic data show that in the industrial
district of Brezno industrial plants with over 20 employees employed 4,107
workers in the year 2010 (which represent 11.4% in the Banska Bystrica
region). Last year’s overall turnover of companies with their own production
reached 275.5 million. EUR. From the point of view of the structure of
industrial production, the largest volume of sales was achieved in the
production and processing of metals. The leading position in the region as well
as Slovakia industrial production belongs to the metallurgical company
Zeleziarne Podbrezova. This joint stock company was thoroughly
reconstructed and modernized soon after the year 1989. With its 3237
employees, the company now exports its products (precise seamless steel tubes
and welded cast iron pipes ) all around the world [10].

On the other hand transformation processes had a significantly negative impact
on the development of wood industry and machinery industry. Despite the local
resource base several wood-industrial plants were forced to close their
businesses, such as wood-industrial plant in Polomka, or Sigma Zavadka where
currently operates several smaller companies. The company SLOVPUMP
Trade, Ltd continues in its original production (pumps, water-ring pumps
vacuum pumps, compressors, water-ring pumps). Company Bohus, Comp. Ltd.
focuses on the production of tube weld arcs. In Pohorelskd Masa the Strojsmalt
company (production of heaters was closed). One part of the former
Strojsmalt’s premises are now leased by WLM, Ltd. which is engaged in
pressing metal parts.

In Brezno region we can observe gradual process of functional fragmentation
of the existing production, storage and transport premises manifested by a
gradual atomization of premises of larger companies. An illustrative example
of this process is an industrial engineering company Mostareni Brezno - former
major producer and exporter of Czechoslovak cranes and bridge structures.
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After the year 1990, Mostaren Brezno has undergone several organizational
changes that resulted in the privatization, atomization, loss of production and
then bankruptcy and liquidation.

Another relatively important source of employment is tourism and services.
Small trade operations realize their activities mainly in limited areas as they
offer their services to concrete residents of particular villages. Tourism in this
extremely attractive territory is mainly based on providing accommodation and
catering services in private facilities (hotels, boarding houses). With the
number of accommodation facilities in 2010 (92) and the number of beds
(2831) Brezno district occupies the second place in the county after the district
of Banské Bystrica. The annual number of tourists in the Brezno area (49,765)
is higher than for example in the Zvolen district. Last year’s share of domestic
and foreign clients was in a 86/14 ratio. Revenues from accommodation were
about EUR 2.1 million (9.2% in the region).

The state also contributes to the increase of the level of employment in the area
by operating state network of pre-school facilities, schools, health, social and
administrative institutions. According to SK NACE, 3 167 persons worked in
2010 in the O, P, Q sections (average number).

CONCLUSION

Regional structure of the Upper-Hron region has reported a lower level of
development in individual components of the economic and social level since
1989. The transformation processes have brought disillusionment with reforms,
rising unemployment and the decline in real incomes.

Today the population is stagnant and the region is regarded to be a depressed
area with low natural increase and migration from depopulation. The most
significant problems in the area are unemployment and poverty.

In terms of economic development, the Upper-Hron region can be classified as
underdeveloped area of Slovakia with a lower regional GDP per capita and
digressive employment. In terms of size structure of enterprises, small business
to 10 employees have dominant position here (90.5%). After the year 1989
industry gradually lost the leading as far as economic activities is concerned
(from the point of view of working opportunities). In the structure of profitable
businesses by SK NACE, prosperous businesses operate mainly in sections G
and I.
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Analyza regionalnej Struktiry zaostavajucich oblasti (na priklade
Horehronia)

Regiondlna Struktura Horehronia v jednotlivych zlozkdch ekonomickej a socidlnej
urovne vykazuje uz dlhSie obdobie (od roku 1989) nizsi stupeii rozvoja. Transformacny
proces priniesol roz€arovanie z reforiem, rastu nezamestnanosti a prepadu realnych
prijmov.

V stcasnosti ide o populacne stagnujiice az depresné uzemie s nizkym prirodzenym
prirastkom a migratnym Ubytkom obyvatel'stva. Osobitnym problémom sa stala
nezamestnanost’ a chudoba.

Horehronie z hladiska hospodarskeho vyvoja mozno zaradit’ medzi zaostavajuce oblasti
Slovenska sniz§im regiondlnym HDP na obyvatela a masovym degresivnym
charakterom zamestnanosti. Z hl'adiska velkostnej $truktary podnikov mali dominantné
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postavenie malé firmy do 10 zamestnancov (90,5 %). Priemysel po roku 1989 postupne
stratil poziciu najvyznamnejSej ekonomickej aktivity (z pohladu pracovnych
prilezitosti). V Struktire ziskovych podnikatel'skych subjektov podla SK NACE
prevladali podnikatel'ské aktivity v sekciach G a I.

SPATIAL ASPECTS OF SUPPORT INDUSTRIAL DEVELOPMENT
THROUGH EUROPEAN UNION FUNDS

Zuzana Padova, Jana Potomova
Department of Regional Geography, Protection and Planning of the Landscape
The Faculty of Natural Sciences of Comenius University
Mlynska dolina, 842 15 Bratislava
kralovaz@fns.uniba.sk, potomova@fns.uniba.sk

Abstract: The aim of this article is to analyze the spatial distribution of structural policy
instruments of the European Union, aimed at supporting industrial development in the
Slovak Republic in the period 2003 - 2009. In the previously published Slovak analysis
of research of the spending of EU funds was applied supra-regional level - county
(evaluation reports to the Ministry of Economy, National Agency for the Development
of Small and Medium Enterprises). This article will focus on the lower territorial unit at
the local level - district. In the article is analyzed the number of applications approved
for 10 district municipalities and 10 factories in the district, as well as the allocation of
10 district municipalities and 10 district factories.

Keywords: industry, Structural Funds, Operational Programme, Slovak Republic

INTRODUCTION AND METHODOLOGY

A specific feature of the regional structure of Slovakia is spatially distinct and
ever-deepening regional disparities, which are an immediate expression of the
spatially differential economic and social levels of the regions [1]. The increase
of regional disparities is one of the accompanying phenomena of social and
economic transformation, realized in Slovakia after 1989, but also processes
associated with globalization and the formation of a post-industrial society
based on knowledge and innovation. An aid for the elimination and balancing
of disparities in regional and subregional levels is the utilizing of EU structural
funds. Slovakia has been able to draw resources to support industrial
development in three terms — pre-accession period, programming period 2004
— 2006, and the current programming period 2007 — 2013. The aim of this
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article is to analyze the spatial distribution of structural policy instruments of
the European Union, aimed at supporting industrial development in the Slovak
Republic in the period 2003 — 2009. We analyse The Industry Development
Grant Scheme (IDGS), The Support of Innovative Small and Medium-sized
Enterprises Grant Scheme (SISME), The Sectoral Operational Programme
Industry and Services (SOP PaS), and The Sectoral Operational Programme
Increase of Economic Competitiveness (OP C&EG). In the subsequent
processing and evaluation of monitored data, the analysis and synthesis of
knowledge was applied. A statistical and cartographic method was used to
measure spatial and time changes. The source of information and statistical
data bound to the aim of the article were published as summary materials by
the Ministry of Economy of the Slovak Republic (MH SR), National Agency
for Development of Small and Medium Enterpises (NADSME), Slovak
Investment and Trade Development Agency (SARIO), and the Slovak
Innovation and Energy Agency (SIEA). Due to the limited availability of
statistical data, for industrial plants for the purposes of this article are
considered enterprises (legal subjects) with 20 employees and more.

ANALYSES
PRE-ACCESSION PERIOD

The subject of the article, within the support of industrial development through
pre-accession EU funds, is the Industry Development Grant Scheme (IDGS),
which was implemented under the Financial Memorandum (FM) PHARE
2002. In consideration of the low level of competitiveness of small and
medium enterprises (SMES) in comparison of companies in the EU, as well as
the declining share of resources for research and development [2], there was
incorporated the new Support grant scheme to innovative SMEs (SISME)
within FM PHARE 2003. Public calls for both grant schemes were declared
during the period 2003 — 2005.

On 31 March 2006 within the IDGS grant scheme was spent approximately
EUR 4 million, which represents 89% of the total amount aimed for the scheme
(EUR 4.6 mil.). Funds under Components 1 (C1 - intended for private
businesses engaged in manufacturing) and component 2 (C2 - intended for
non-profit organizations) aimed mainly at the wood processing industry (share
of approved projects of total projects amounted to one-third), metal processing
products (16.5%), and furniture and other manufactured goods (11%).
According to Project Fiche, in the evaluation process favoured were projects
submitted to the following sectors: wood and glass industries, production of
building materials, and products from magnetite. Within the IDGS were
received 346 applications, 109 projects were approved for C1 and 23 projects
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for C2. The average amount of funds in C1 reached EUR 37 thousand and in
C2 EUR 8 thousand.

Within the SISME grant scheme were 369 applications, approved and also
completed were 73 projects worth EUR 4.7 million which represents 92% of
the total grant scheme budget. The grant was focused on developing new
products in the company, on increasing production efficiency, and reducing
unit costs, etc. [2].

From the territorial division of the approved application in the districts of
Slovakia it can be seen that 55 districts reported only 1 approved application
for 10 county municipalities. The largest number of approved applications
were recorded at the districts of Bratislava |1l and Bratislava | (2 approved
applications), since these districts consist of a low number of municipalities. 16
districts of Slovakia were not supported in the pre-accession period.
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Number of applications to 10

Number of applications enterprises per district
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Data source: National Agency for the Development of Small and Medium Enterprises, 2011
© Zuzana Padova, Jana Potomova

Fig. 1: Spatial distribution of applications in the districts of Slovakia to the
number of enterprises in the district (Grant Scheme IDGS, SISME)

As one of the objectives of the grant scheme, IDGS was also the stimulation of
the growth of SMEs in key productive sectors, improving the efficiency of
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their production, improving the selection of products, and processing
technologies, we paid close attention to the number of applications approved to
10 industrial plants in the district. The largest number of approved applications
was recorded in the Gelnica district, Stropkov and Snina district (3-6
applications). The largest number of districts (54 districts) falls into the
category of 0.01 to 2 applications approved to 10 industrial plants in the
district.

PROGRAMMING PERIOD 2004-2006

In this period the priority of industrial development was part of SOP PaS.
A support for industry under the SOP PaS was elaborated from the horizontal
view and not from the aspect of differentiation for individual industry sectors.
During this period were declared 14 public calls within the 5 measures that are
part of Priority Axis 1. This priority was focused on solving problems in the
development of existing enterprises and new businesses, improving their
competitiveness, and stimulating the entrance of foreign direct investments [3].

In the examined period within measure 1.1 Support for new and existing
enterprises and services were declared two calls for grant, one call under the
State Support Scheme and the second call under the De minimis Scheme.
Amount 996 of accepted applications indicate that small, medium and large
entrepreneurs and organizations established by the state and public
administration, who could be eligible recipients of this support, have expressed
strong interest in the utilization of funds under those calls. Evaluation
commission finally endorsed 139 projects, which have been allocated a grant of
EUR 47.13 mil..

In Measure 1.2 Support for building and reconstruction of infrastructure was
declared 5 calls in the period 2004-2007 under the State Support Scheme, one
of which was in co-operation with NADSME and 4 calls were announced by
SARIO. The goal of this measure was aimed at supporting the development of
SME, construction incubators, technology parks and research and development
centres [4]. Of 67 calls of the grant, approved were 24 projects worth EUR
73.6 mil.

The aim of implementation of the projects corresponding to Measure 1.3
Support of enterprises, innovation and applied research, was the growth of
competitiveness through industrial research. Within this measure was declared
one call under the State Support Scheme and a call of the De minimis Scheme.
SIEA was an administrator and intermediate body of the two schemes. To these
calls responded potential requests for 91 projects, of which in the final phase
were endorsed 53 projects. These projects were consequently allocated a grant
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of EUR 7.6 mil.. The main goal of measure 1.4 Support for energy saving and
use of renewable energy sources has been implementing projects aimed at
energy saving and renewable sources of power [4]. In two calls for proposals
were received 64 requests. Among them was a breach of the prescribed
formalities which excluded 5 requests. 45 projects were finally approved by the
evaluation process. Allocated grant was EUR 25.9 mil.

Supporting the development of international cooperation has been devoted to
measure 1.5 Development of foreign cooperation and image of the Slovak
Republic. In the analyzed period under this measure raken by the three calls. A
call under the State Support Scheme and two calls within the De minimis
Scheme. Of the total number of 118 submitted projects, 52 applications were
approved in the final phase. SARIO attributed the high percentage of
uncertified applications in particular to formal mistakes. Allocated grant to
implement the approved applications totalled EUR 2.8 mil..

In spatial aspect, we have to deal with the distribution allocation of district
level in the view of 10 municipalities of the district, and then at 10 industrial
plants located in particular districts of Slovakia. For the first indicator it can be
established that the highest support focused on district Senica, Myjava,
Trencin, Detva, Bratislava III and Kosice Il I, Ill, 1V in the amount of EUR
2.4 to 4.4 mil. Support for the development of industry in the public and
private sector was directed especially in the second indicator (see map 2) to
districts Detva, Snina and Gelnica (EUR 3.7 mil. - 5.2 mil.).
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Fig. 2: Spatial distribution of allocated funds in the districts of Slovakia to the
number of industrial plants in the district during 2004 - 2006 (SOP PaS)

This fact is affected by the low number of industrial plants in these districts and
not a high share of the total allocation. In the analysis of territorial
differentiation of contracted projects, it is evident that most funds went in this
programming period to PreSov, Zilina, Banskd Bystrica, Prievidza, Detva,
Martin and others. Many of these districts can be regarded as traditional
industrial regions of Slovakia. On the other side, there are some new important
industrial regions, such as Nové Mesto nad Vahom, which currently stands at
the center of interest of foreign investors.

PROGRAMMING PERIOD 2007-2013

The subject of analysis of this article during the period 2007-2013 is
Operational programme Competitiveness and Economic Growth (OP C&EG),
particularly priority axis 1 — Innovation and Growth of Competitiveness and
priority axis 2 — Energy. The objective of Priority Axis 1 is increasing the
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competitiveness of industry and services through innovation, focusing on the
support of activities that will ensure sustainable development, increased
competitiveness, growth of added value, and employment in industry and
services sectors. This objective is fulfilled through the implementation of
activities within the three measures [5].

The aim of measure 1.1 Innovation and technology transfers is providing
support to the private sector by solving the problem of reducing energy
consumption and mitigation of environmental impacts. Measure 1.2. is the
Support of Common Services for Entrepreneurs. The aim of this measure is to
provide support to the public sector in building infrastructure for business
development in the industry and services sector. It further aims to support the
revitalisation of former industrial and business sites. Support was primarily
focused on the revitalisation of Brownfields; development of greenfields was
supported only in exceptional cases. The main purpose of measure 1.3 Support
of innovation activities in enterprises was to increase the competitiveness of
industry through supporting innovation activities and the related applied
research in businesses, i.e. through supporting the introduction of new
innovation technologies (not their purchase), procedures, or products (for
example: introducing quality management systems, product certification, etc.).
The purpose of measure 2.1 Increasing energy efficiency both on the side of
generation and consumption and introducing advanced technologies in the
energy sector was to reduce energy costs, as well as increase the proportion of
consumption of renewable energy sources of total energy consumption. [6].
Within these four measures were announced 14 calls for proposal in the period
2007-20009.

There were announced seven calls for proposal within measure 1.1. Contracted
were 394 projects worth EUR 197 million, of the total 1 160 applications,
which represents 88% of allocated funds for this call. The most demand by
applicants was given within the state aid scheme, where maximum grant
amount is EUR 6 million. Demand for calls within de minimis aid scheme,
where, maximum grant amount is only EUR 200 thousand during three fiscal
years, was relatively low. The lowest demand was registered by the call issued
within the Scheme to support of international cooperation. To eliminated a
financial and economic crisis and associated effects on the industrial sector,
committed by the Ministry of Economy of the Slovak Republic adopted
measures which increased the maximum grant of de minimis aid scheme from
EUR 200 to 500 thousand.

It has supported 11 industrial parks within measure 1.2 (EUR 84 mil. of
contracted funds) while, the main priority it has been the revitalization of
Brownfield industrial parks as well as capacity utilization of existing industrial
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parks Tornal'a, Gelnica, Bardejov, Bratislava, Stropkov, Levoc¢a, Krompachy,
Levice, and in municipalities Svedlar, Palarikovo and Utekag [6].

Within measure 1.3 were approved only 18 projects (of 46 applications) with a
total value of EUR 14.7 million, which represents only 18% of allocated funds
for this call.

According to [7] the reason for this relative lack of interest is the complexity
and unattractiveness of the scheme, as well as the lack of time for preparing the
project (complexity of the preparation of research and development project is
significantly different than the preparation of projects for the acquisition of
technology).

It has been declared 4 calls for proposal within the measure 2.1, and finally
approved 43 projects of 563 applications amounting to EUR 71 million.

31 districts received grants of between EUR 700 thousand up to 3 million
according to the 10 municipalities of the district. The highest amount of
allocated funds to the 10 municipalities of the district achieved (except for
counties with a low number of municipalities — districts KoSice I, II, IV, Detva
and Gelnica) districts of Nové Zamky, Banskd Bystrica, Zvolen, Ziar nad
Hronom, Nitra, where the amount of allocation grants ranged from EUR 3
million to 7 million. We can see (map 3) that in 33 districts the amount of
grants ranged from EUR 1.1 million up to 4.6 million to 10 industrial plants in
the district. The highest amount of allocated funds was received by the district
of Levoca - EUR 19 million and the district of Gelnica EUR 27 million. This
fact was due to the low number of enterprises in these districts (only 6
enterprises) and due to the fact that the high amount of grants were directly
given especially to brown industrial parks, particularly on the revitalization of
the brown industrial zone in the village Svedlar (district Gelnica) EUR 9.9
million and brown industrial zone Levoca - Juh got EUR 7.9 million. Districts
of Bardejov, Revuca, Stropkov and Poltar also achieved a high amount of
financial support in the range EUR 4.6 million up to 11 million to 10 industrial
plants in the district. Also in these districts, the largest amount of grants was
given to the construction or revitalization of brown industrial park. (Brown
City Industrial Park Bardejov — EUR 9.1 million, Tornala Brown Industrial
Park - EUR 9.9 million, Stropkov Brown Industrial Park - Phase | - EUR 3.5
million, Revitalization of brown industrial park — Uteka¢ (district . Poltar) -
EUR 5.8 million. Within the OP C&EG there are 3 districts — Hlohovec,
Bansk4 Stiavnica and Zlaté Moravce, that did not receive any financial support
of EU funds (except for BA Districts Region that are not eligible) in the period
2007-2010.
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Fig. 3: Spatial distribution of allocated funds in the districts of Slovakia to the
number of industrial plants in the district during 2007 - 2010 (OP C&EG)
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Priestorové aspekty podpory rozvoja priemyslu z fondov Eurépskej tinie

Otazka G&innosti efektivneho &erpania finanénych prostriedkov z fondov EU je v
sucasnosti vysoko pertraktovanou témou. Po roku 1989 dochédza na Slovensku okrem
incho aj k vyznamnej transformacii  priemyslu, ktorej ciefom je rast
konkurencieschopnosti, inovacii, ale predovsetkym zostladenie priemyselnej produkcie
s dalimi krajinami EU. V sledovanom obdobi 2003 — 2009 boli jednym z néstrojov
podpory rastu konkurencieschopnosti existujiucich malych a strednych podnikov a
zvySovania ich inova¢ného potencialu za ucelom obstatia na medzinarodnych trhoch,
dotagné programy EU. Z uskutoénenej analyzy mézeme vidiet, stiipajicu tendenciu
zédujmu o poskytnutie financnej pomoci zo strany ziadatel'ov. V mnohych vyhlasenych
vyzvach prevySoval dopyt ziadatelov po NFP alokované financné prostriedky
vyclenené na jednotlivé vyzvy (napr.: v Schéme $tatnej pomoci na podporu zavadzania
inovativnych a vyspelych technolégii bol dopyt po NFP viac ako 500%, ako aj pri
opatreni 1.2 OP KaHR, kde celkovy zaujem prevysil alokované prostriedky vyzvy o
35,50% ai.). AvSak aj tu musime poukazat, na existenciu zna¢nych rozdielov medzi
dopytom po NFP v ramci schém S§tatnej pomoci a podla schém pomoci de minimis.
Vysoky dopyt zo strany ziadatelov zaznamenali najmd Schémy Statnej pomoci, kde
vySka NFP moéze dosiahnut’ az 6 mil. EUR, zatial’, ¢o pri schémach de minimis (pred
navySenim za ucelom elimindcie finan¢nej a hospodarskej krizy) predstavovala max.
vyska NFP 200 tis. EUR v priebehu troch fiskalnych rokov, po navySeni 500 tis. EUR.
anehmotné investicie smerujice na nakup technologii, strojov a zariadeni ana
vystavbu, resp. rekonstrukciu prevadzkovych priestorov. Vysoku vysku alokovanych
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finanénych prostriedkov zaznamenali aj vyzvy zamerané na vystavbu a revitalizaciu
infrastruktiry brownfield aredlov, resp. na vystavbu greenfield. Zaujem o tieto vyzvy
zaznamenal prevysujuci dopyt nad vyclenenymi finanénymi prostriedkami, av§ak najmé
kvoli formalnym chybam predstavuju zmluvne viazané NFP len 78 % alokacie vyzvy.
Opacny trend mozeme vidiet pri vyzvach orientovanych na realizaciu aktivit
zameranych na podporu priemyselného vyskumu, experimentalneho vyvoja a inovacii.
Tieto typy vyziev aj napriek vysokym alokovanym finanénym c¢iastkam zaznamenali
nizky zaujem zo strany ziadatel'ov ako v prechodom (kedy opatrenie zamerané na tato
oblast’ malo najniz§iu mieru kontrahovania a ¢erpania finanénych prostriedkov z celého
OP PaS., tak aj vsacasnom programovom obdobi, kde zaujem o NFP zo strany
ziadatel'ov dosiahol iba 51,28% alokovanych prostriedkov vyzvy a ich Cerpanie je na
urovni 23 %.

Kedze jednym zo zakladnych indikatorov meratelnych ukazovatelov pre
monitorovanie a nasledné hodnotenie stanovenych cielov grantovych schém je popri
vyske trzieb, objemu vyroby i vytvaranie pracovnych prileZitosti analyzovali sme vyvoj
vybranych ukazovatelov v sledovanom obdobi 2003 — 2009. Z priestorového hladiska
bol zaznamenany najvy$si nérast evidenéného poctu zamestnanych v priemysle
v okresoch Galanta, Trnava, Nové Mesto nad Vahom, Topol¢any, Zilina a i. Priginu
mozno hladat, ¢i uz v uspeSnej realizacii zazmluvnenych projektov, ale nemozno
zabudnut i na vplyv priamych zahraniénych investicii, ktorych teritoridlne
rozmiestnenie sa na urovni okresoch SR vyrazne zlepsilo. Prave priame zahrani¢né
investicie maji vo v§eobecnosti pozitivny dopad na dopyt po pracovnych silach, a teda
prispievaju k regionalnemu znizovaniu nezamestnanosti a hospodarskemu vyrovnavaniu
danych regionov [9]. V priemysle pretrvava trend elimindcie prezamestnanosti
a zvySovania produktivity prace. Prave regiony, v ktorych mozno pozorovat vyrazny
narast produktivity prace v obdobi rokov 2003-2009 sa vyznacuji i vysokym
percentom pridelenych finanénych prostriedkov v rameci jednotlivych dota¢nych
programov. Jedna sa o okresy Galanta, Trnava, Zvolen, Zilina, Nitra, RuZomberok,
Hlohovec ai. Tak ako nie je regiondlne rozloZenie slovenského priemyslu, a jeho
zékladnych ukazovatelov rovnomerne rozmiestnené, tak mozno z priestorového
hladiska pozorovat’ i vyraznu diferenciaciu v lokalizacii vysky pridelenych finan¢nych
prostriedkov viazucich sa na zazmluvnené ziadosti.
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Abstract: Brewing has a long tradition in Slovakia although it is not comparable to
Czech brewing from several aspects. The Slovak brewing has undergone several stages
of its early historical and post-socialist development and qualitative-quantitative status.
Perhaps the most striking change in the brewing industry occurred due to privatization
of the brewing industry after 1989. While there were many breweries in operation in the
early 90's of the last century there, soon many of them have been closed. The presented
paper aims to present a comprehensive geographical temporal-spatial structure of this
food industry sub-sector.

Key words: brewing, transformation, foreign investments, small breweries

HISTORY OF SLOVAK BREWING

The period before capitalism. Beer production in Slovakia has been known
since the early Middle Ages. Some experts believe that the word "beer” has
Slavic origin. Proof of brewing and related activities (hop agriculture, malt
production, beer draughting) can be identified is a number of geographic names
that are still preserved in Slovakia: villages — Chmel'ov, Chmelnica,
Chmel'ova; miestne Casti obci — Chmelnik (Bertotovce), Pivovar (Martin,
Bojna, Horné Lefantovce, Stupava, Satin, Tovarniky), Chmelnica (Bojni¢ky),
etc. The evidence of brewing can be traced in names referring to a particular
job in brewing: Pivar¢ak, Pivarnik, Pivovarnik, Piovar¢i, Chmelar, Chmeliar,
Chmelovsky, Chmelik, Sladkovsky, Sladek, Sladkovi¢ — Braxator(is), etc.

In written form, brewing is found in documents since the 5™ century AD, in the
region of the Tisa River and on the estates of the monastery in Hronsky
Benadik. First documents reporting beer production are known from the 13"
century. The documents say: ,, ...the subordinates from Sala brewed and
supplied beer for the monastery in Svdity Martin ...“. Brewing was an integral
part of legal city rights in the feudalism. Beer was brewed within the
framework of the city economy (city breweries in Bratislave, Modre, Pezinku,
Trencine, Zvolene, Krupine, Brezne), or the legacy brewing was assigned to
particular noble men, while strict order of brewing was controlled (Banska
Bystrica, Presov, Bardejov, Sabinov, Zipser towns — the oldest still operating
brewery in Slovakia in Svedlar). The residents of subordinate towns brewed

278



beer based on agreement with their landlord (Belusa, Povazska Bystrica, Bytca,
Gelnica and others). In both types of the cities/towns malting had been
established as a special branch within brewing. Both crafts were coordinated in
craft associations since the 16" century. The first craft associations for brewing
were founded in Bardejov (1587, resp. 1450) and Kezmarok (1589). During the
feudalism period, 17 craft associations for malting were established, the oldest
in 1506 in Presov. By the 1828, there were 30 malting crafts in Slovakia and
malting on its own has been ceased by the development of brewing industry.

Brewing finds the most favourable conditions in the cities, because of the
concentrated demand for the supply. Beer used to be less Eopular in the
countryside. Development of the brewing industry started in 16" century when
landlord brewing occurred, which posed limits on brewing by subordinates.
The latter rarely managed to survive until the 19" century (Bartofova Lehotka,
Jastraba, Prochot’, Zdana, Lov¢a, Hlinik nad Hronom, Horné Hamre.) Brewing
and malting processed only local materials such as barley (also wheat) and hop,
which was a specific issue.

The oldest brewery still producing beer is in Vyhne (since 1473). Later several
breweries along the Vah river were founded (Trenéin, Beckov, Ilava - 1635,
Bytca, Nové Mesto n/V.), but also in Trnava, Banskd Bystrica, Levoca,
Bratislava — 1635 (map 1). There were about 300 breweries in Great Hungary
in the 1840s at the edge of capitalism. Most of them were situated in the
territory of modern Slovakia.

The period of capitalism. The first phase of capitalism begins after the wave of
revolutions in 1848 and after the Austro — Hungarian Equalization. Since that
time, a new social order has been formed and it is characterized by a
concentration of capital and research and technology development especially in
transportation.

This period is specific for beginning of industrial malting in Slovakia. Malting
enterprises were established in western Slovakia, where high-quality malting
barley was grown in large scale. The first maltery was built in Trnava — Sessler
(1855) which is the ,.cradle of the Slovak malting “, thereafter: Nové Mesto
n/V. (1870), Moravsky Jan (1870). Malting as individual industry originated
due to over-production of barley in Slovakia that time. Barley suited the best as
the raw material for high quality malt production. In Czechoslovakia, at that
time, there were 137 malting companies operating, of which Slovakia had is
only 22, mostly in the Bratislava County and in the Nitra County. In 1933-34
there were 14 small, 6 medium and 2 large malteries. Larger amounts of barley
which could not be processed in Slovakia were exported to Bohemia. Malt
export was maintained till 1942. The export was oriented mainly for Western
Europe (Belgium, Netherlands, Luxembourg and Switzerland).
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The breweries had not very favourable conditions for development due to beer
tax introduced in 1855. In that time since 18" century, the best quality beer was
produced in Kezmarok and Trencin. The beer was transported up to southern
Hungary by wooden rafts via rivers. There were 9 breweries in 1900 in
Slovakia, which employed 314 workers. The number of workers increased to
384 in the following ten years. In that time, breweries in the cities and towns as
follows were established: Bratislava (1876), Nitra (1893), Kosice (1857),
Spisska Bela (1877), Martin (1893) and re-established in Vyhne (1894) — map
1. There were 18 breweries in operation before 1914 in Slovakia and their
production made 7,66 % of total production of beer in Hungary.

The industry in Slovakia appeared in a new economic-geographic position
between the World Wars. While Slovakia used to be the most industrial part of
Hungary and the central producer of beer and also the place of demand,
establishment of Czechoslovakia initiated competition for the market. The
effect in brewing and malting was even stronger as Czech countries were
unbeatable basis. There were only 21 Slovak breweries out of 491 operating in
Czechoslovakia. The Slovak breweries produced 350 000 hectolitres of beer in
the 1920/21 campaign which is 5 % of the state production (Bujnak, P., 1932,
s. 235). Since 1923/24, Czech beer had penetrated the Slovak market and
presents a strong competition to the local breweries. The work in the third
biggest brewery in Nitra was ceased (13.4 thousands hectolitres). The other
two remain active, Bratislava (35.4 thousands hectolitres) and Poprad (15
thousands hectolitres). Beside these, only 9 breweries were still active after the
World War I: Vyhne (13 100 hectolitres) Velka Bytéa (7 500 hectolitres), Ilava
(7 1000 hectolitres), Banskd Bystrica (7 000 hectolitres), Martin (6 600
hectolitres), Podbiel (2 670 hectolitres), Spisska Bela (2 480 and 2 140
hectolitres), Levoca (2 000 hectolitres) a KeZzmarok (1 560 hectolitres).

Although the production in brewing was still rising in Czechoslovakia it has
not reached the level before the World War I. There was 440 breweries in 1931
in Czechoslovakia, which produced 10 381 460 hectolitres of beer (23 600
hectolitres per brewery on average). There were 16 breweries in Slovakia and
Sub-Carpathian Russ producing 327 724 hectolitres. Czechoslovakia was the
third biggest beer exporter in the world that time. Further, there were 489
malteries in operation in Czechoslovakia that time. According to Bujnak (1932,
p. 235), 15 breweries operated in Slovakia in 1931 and they produced together
303 335 hectolitres of beer, while their capacity was underexploited (50 %).

In the 1940s, the most productive brewery was in Bratislava. Its production
made 28% of the whole Slovak production. The second one was in Velka
Bytca, but it was producing less than a half of amount of the first one. Other
breweries producing more than 80 000 hectolitres of beer operated in Martin
and Michalovce. The brewery in Vyhne produced over 60 000 hectolitres.
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The period of socialism. This era comes after 1945, or more specifically after
1948, when the industry was nationalized. Premises remaining in private
possession had to be closed. Established national businesses and retail unions,
solely in food industry, took over 22 000 production units. The process of
concentration of food industry production continued. In 1955, the number of
technical units reached 1/5 of the state in 1948 and decreased down to 4755
units in 1965. This phase of industry nationalization prioritized establishment
of at that time non-existing industrial branches, strengthening the capacity of
existing branches, and equalisation of spatial distribution of the branches with
respect to the place of demand. Nationalization of 12 breweries of the 960 000
hectolitres capacity presents a historical benchmark. Regarding the malteries,
11 of them were nationalized with the capacity of 27 000 tons. Table 1 lists the
breweries built within the new construction scheme.

Tab. 1: Construction of breweries and malteries in Slovakia during the
industrialization period.

Year Brewery Capacity Year Maltery Capacity
(hectolitres) (tons)

1953 | Nitra 370000 1954 | Nitra 11103
1964 | Topolcany 500 000 1964 | Topolcany 16000
1966 | Rimavska Sobota 350 000 1964 | Michalovce 33000
1967 | Verky Saris 1200000 | 1965-66 | Rimavska Sobota 16000
1969 | Hurbanovo 1200 000 1967 | Hurbanovo 66000
1971 | Banska Bystrica 350000 | 1974-75 | Levice 33000
1974 | Trnava 350 000 | ca. 1980 | Velky Saris 16000

Source: Pramuk, M., 1998 (manuscript).

The very exact process of concentrating the production is confirmed by the
fact, that, while a single brewery produced 97 000 hectolitres of beer on
average in 1948, it was as much as 328 000 hectolitres in 1969.

Since 1960, there were quite extensive reconstruction and modernization of
breweries made in Hlohovec, Levoca, Bratislava - burgess brewery, Banska
Bystrica. The total capacity of the reconstructed breweries was 250 000
hectolitres. Construction of new breweries and reconstruction of older achieved
a capacity of 6.3 million hectolitres of beer while the the production was 6.1
million hectolitres. Consumption per capita in this period reached 125 litres per
person per year.
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Malting produced a total of 18 thousand tons of malt in 1948. This production
was already exceeded in 1970s by the modern maltery Hurbanovo (31 000 tons
of malt) and by the newly built (1974-1975) maltery in Levice having a
capacity of 35000 tons of malt. Thus the total capacity of the Slovakak
malteries reached 250 000 tons of malt per year. The breweries and malteries
built in that time fulfilled high quality demands applicable globally and they
met high requirements for production and export.

Up the year 1989, the Slovak breweries and malteries were organized within
four main national enterprises: Zapadoslovenské pivovary, n.p. Bratislava
(Bratislava, Nitra, Hlohovec, Hurbanovo), Stredoslovenské pivovary
a sodovkarne, n.p., Martin (Bytéa, Ilava, Martin, Vyhne, Rimavska Sobota
a Banska Bystrica), Vychodoslovenské pivovary a sodovkarne, n.p. KoSice
(Kosice, Michalovce, Poprad a Velky Sarig) a Slovenské sladovne, n.p. Trnava
(Sladovnia Trnava a Michalovce a pivovar a sladoviia Topol'¢any).
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Fig. 1: Spatial distribution of breweries in Slovakia

CURRENT STATE OF THE BREWERIES IN SLOVAKIA

Transformation processes, which initiated after 1989, affected also the
discussed branch of the food industry. All breweries underwent the process of
privatization which was in many instances unsuccessful and resulted in
downfall of breweries. The foreign investors, such as the Dutch Heineken
(entered the brewery in Hurbanovo in 1995) and the Southafrican SAB Miller
(enetered the brewery in Velky Sari§ in 1997), played a crucial role. The
companies gradually privatized or acceded in other brewing enterprises:
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Heineken — Nitra (1997), Martin a Rimavska Sobota (1999), SABMiler —
Topol'¢any (2007).

There were 17 breweries in operation at the beginning of 1990s. Later in 1998,
13 were still active: Stein Bratislava, Horden Trnava, Konbier llava, Popper
Bytca, Martiner Martin, Tatran Poprad, Stary Pramen Michalovce, Gemer
Rimavska Sobota, Steiger Vyhne, Urpin Banska Bystrica, Topvar Topol'’¢any,
Sari§ Velky Sari§, Corgoni Nitra. However, this number begun to fall due to
various reason; competition, beer tax, increasing effectiveness of production.
The brewery in Michalovce, stopped in 1999, as import tax was increased in
Ukraine which was the main importer of the beer production (70% of the
100 000 hectolitres of beer). The brewery in Ilava switched its beer production
to lemonade in 2000. The Breweries in Trnava and Martin ceased production in
2003. While in the first case the main reason was in termination of the brand
mark Horden, increasing the effectiveness was the main reason in the latter
case. Heineken moved the production of the Martiner beer from Martin to
Hurbanovo. The same happened in Nitra (2005) and Rimavska Sobota (2006).
Closing of breweries is related to concentration and globalization of the beer
production, which becomes economically more effective. Heineken produces
as much beer as it used to in its former four breweries altogether. The
production of the Stein brand mark in Bratislava was ceased in 2007 and it was
moved to Vyhne. The initiating factor was in an increasing pressure on the
business with properties occupied by the brewery. Similar sitiation occurred in
2010 when SABMuiller moved its beer production from Topol'¢any to Velky
Sari§. The previous premises are used as the company’s administration centre
and retail-distributional centre. Further, the Pilsberg beer from Poprad is being
produced in Poland.

Beer is now produced in five Slovak towns — Hurbanovo, Velky Sari§, Banska
Bystrica, Vyhne a Bytéa. Heineken, based in Hurbanovo, is the leader of the
beer production in Slovakia (about 45 % of the domestic share) producing
almost 2 million of hectolitres annually. At the moment, the company employs
721 people. Besides the investments in the brewery, Heineken built up the
greatest maltery in Central and Eastern Europe which produces about 145 000
tons of malt per year. The Southafrican SABMiller is based in Velky Sari§ and
shares about 40% of the Slovak beer trade employing about 600 workers. The
remaining three breweries are smaller producing roughly 200 000 hectolitres
per year while their domestic market share together is only 5 %. The rest
belongs to imported beers (ca. 10 %). The Steiger Brewery is owned by an
English financial company - the Endemit. The brewery in Bytc¢a and in Banska
Bystrica are owned by a Slovak company - KK Company — Pivovary s.r.o. The
capacity is 210 000 hectolitres of beer.
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Spatial distribution of draught beers produced in Slovakia is generally
dependent on the area where beer is produced. Consumers are often proud "of
their brewery," and thus prefer beer from the area in which they live. The Saris
beer is from its origins linked to the region Saris. In addition to the Presov
district, the beer has found its supporters throughout eastern Slovakia. The
Topvar brand was formerly a regional beer, but it has gradually spread across
Slovakia. Beer drinking is particularly popular in western Slovakia. While
Corgon used to be a regional brand, it is nowadays distributed in pubs
throughout Slovakia similarly to well-known Golden Pheasant. Beers of the
two brands together with Sari belong to the most popular brands which can be
found in pubs all over the country. The brands of Gemer and Martiner are
typically regional brands. The Brewery in Vyhne is relatively a smaller
enterprise but its brand Steiger is draught across Slovakia. Stein produced also
in Vyhne is still a local brand of the Bratislava region. The beer Urpiner can be
certainly regarded as a regional brand, although it has its huge market outside
the region where it is produced which is mainly the north of Slovakia (the
Kysuce region). The production of the Popper brewery in Byt¢a is consumed
particularly in the districts of Byt¢a, Piichov and Povazska Bystrica.

Small local breweries. There is around 10 small local breweries in Slovakia.
Their annual capacity is at the level of few thousands of hectolitres per year
and their strategy is based on the patriotism of the local people. In comparison,
there are tens of such breweries in the Czech Republic and new ones are being
established. Preservation of traditional taste of beer is one of very popular
marketing aspects of the small breweries as large supra-regional companies
tend to change the recipes. For example, after SABMiller acceded in Topvar in
Topol'¢any, a small brewery was built in Nem¢ice. After Heineken closed the
brewery in Martine a small brewery KEG Servis Slovakia launched beer
brewing in Bodorova. The first small brewery originated in Banska Bystrica
and is called Perla. Its brand is called Zlata Perla. There is only one small
brewery in the biggest Slovak city of Bratislava (Richter Jakub) while there are
about ten of them in Prague. Its production is about 200 hectolitres per year. A
local entrepreneur linked his plans with the beer tradition in Trnava and bought
the oldest Slovak maltery while founding the brand of Sessler according to the
first owner. There is a small brewery Kaltenecker in Rozfiava. Local beer is
also produced in the restaurant Golem in KoSice. The smallest village where a
brewery exists and operates is in Kvacany, in the region of Orava. In 2010,
there was a restaurant type brewery established in Banska Stiavnica which is
called ERB.
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CONCLUSION

Slovak brewing industry has undergone difficult time in the last few years. The
production of beer is decreasing and many Slovak enterprises have been
closed. There are only five breweries still existing from the original fifteen
privatized breweries. Since the best year of 2002, the domestic beer production
fell down from 4.8 million hectolitres to 3.3 million hectolitres in 2009. The
problem of the Slovak breweries is in taxes which make domestic beer dearer
as opposed to the Czech beer. The Slovaks also started to prefer other drinks
which is another factor of problems. The breweries need to accommodate the
new market behaviour in order to stop the downfall of production. For
example, they launched production of flavoured beers or selling beer in plastic
bottles which would have been inacceptable by consumers few years ago.
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Pivovarnictvo na Slovensku

Pivo na uzemi dne$ného Slovenska varili uz stari Slovania. Najstar$im pivovarom na
Slovensku, ktory vari pivo doposial, je pivovar vo Vyhniach (od r. 1473). Pivovarnictvo
na Slovensku prekonalo viacero faz skorSieho historického aj postsocialistického vyvinu
a kvalitativno — kvantitativneho statusu. K etapam, ktoré vyrazne ovplyvnili vyvoj
pivovarnictva patrilo aj obdobie po vzniku CSR, kedy dostalo slovenské pivovarnictvo
silni konkurenciu z ¢eskych krajin. Nasledovalo socialistické obdobie s vystavbou
viacerych pivovarov a s mnozstvom organizacnych zmien — vznik 4 $tatnych podnikov.
Nan nadviazali transformaéné procesy, ktoré prebehli v priemysle Slovenska po roku
1989 a neobisli ani sledované odvetvie potravinarskeho priemyslu. Jednotlivé pivovary
museli prejst procesom privatizacie, ktord bola v mnohych pripadoch neuspes$na
a viedla k zaniku pivovarov. Vyraznou mierou do odvetvia zasiahli zahraniéni investori
— holandsky Heineken (prichod v roku 1995 do Hurbanova) a juhoafricky SABMiller (v
roku 1997 do Velkého Sarisa). Tieto sa spolu podielaji na slovenskom trhu 85%.
Podielali sa v8ak na redukcii po¢tu pivovarov — postupne zatvorili pivovary v Martine,
Rimavskej Sobote, Nitre (Heineken) a Topol'¢anoch (SABMiller). Aj vzhl'adom na to
mozno skonstatovat, Ze slovenské pivovarnictvo v poslednych rokoch nezaziva l'ahké
obdobie. ESte na rozhrani tisicro¢i patrilo knosnym odvetviam doméceho
potravinarskeho priemyslu, avSak pocnuc rokom 2002 jeho produkcia vykazuje prudka
regresiu, ktora sa prejavuje vyznamnym poklesom vyroby a spotreby piva. Od
najvydarenejSiecho roku 2002 domaca vyroba piva do roku 2009 klesla z vyse 4,8
miliona hl. na 3,3 miliéna hl. Problém slovenskych pivovarov je vysoka spotrebna dan,
dal$ou pricinou vsak je aj to, ze Slovaci uprednostiluji iné napoje. Z byvalej patnastky
sprivatizovanych pivovarov zostala iba pética. Do istej miery mozno prirovnat tento
proces K vyvoju cukrovarnictva na Slovensku, kde taktiez do$lo k zna¢nej redukcii
poctu cukrovarov.
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Abstract: The paper deals with the development of agriculture in Slovakia from joining
the EU to the present. We deal with the following areas of agriculture - structure and
use of agricultural land, structure of the workforce, structure of agricultural subjects
and selected indicators of crop and animal production on the level of the Slovak
Republic.

Key words: Slovakia, agricultural land, workforce, agricultural subjects, selected
indicators of crop and animal production

INTRODUCTION

Slovakia, by entering the European Union, has made an important step in its
historical development. Integration into the European Union has affected all
areas of economic and social life of citizens and also the agriculture itself.
Agriculture is one of the most sensitive sectors of the economy, not only in
Slovakia, but in the whole European Union. As the economy sector it has
specific characteristics and regardless its size or proportion in the national
economy, it is a strategic area of the economy in any country. Agricultural
policy is a key element of the economic policy in each country.

MATERIAL AND METHODS OF THE PAPER

Transformation of the Slovak agriculture after 1989 as well as consequences of joining
the EU in 2004 and also specifications of individual regions and their disparities were
the issues of several geographers e.g. Spisiak et al. [8], SpiSiak, Némethova [7],
Dubcova et al. [2], Némethova [4, 5, 6]. In the Czech Republic, these issues are
elaborated by e.g. Bicik, Jancak [1], Kabrda, Jancak [3], Svobodova [15, 16],
Véznik [18], Véznik, Stépankova [19]. The important information of statistical
nature, by which we presented the development of agriculture in Slovakia from
joining the EU to the present, were obtained from the Report on Agriculture
and Food Sector in the Slovak Republic in 2005-2010 [9-14] and from the
Statistical Yearbook of Soil Fund in the Slovak Republic [17]. In the paper, we
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firstly focus on the development of agricultural land area and its use,
development of the structure of workforce in agriculture, development of the
structure of agricultural subjects and developmental tendencies of selected
indicators of agricultural production in 2004 and 2009. In the whole paper we
used mainly the method of analysis and the method of comparison of obtained
data in the monitored years.

DEVELOPMENT OF STRUCTURE AND USE OF AGRICULTURAL
LAND

Soil is the most important means of production in agriculture. Its quality and
quantity greatly influences the development of this sector of economy. The use
of land depends primarily on natural conditions and those are very varied in
Slovakia. Total area of agricultural land in Slovakia was in the year 2004
2434749 ha which is 49.7 % of the total land area of Slovakia. In the year
2009, agricultural land had only 2417933 ha which is, compared to the year
2004, a decrease of 16816 ha (-0.7 %). Its proportion of the total land area
decreased to 49.3 % which is of 0.4 percentage point (p. p.) less. The largest
area of agricultural land is arable land which had in 2004 the size of 1430594
ha and its share in that year was 58.8 %. By the year 2009, the acreage of
arable soil decreased to 1417983 ha which is 12610 ha less (-0.9 %). This
means that the degree of percentage of arability in a given year had the value of
58.6 %. In terms of internal structure of agricultural land, permanent grasslands
have the second largest area. Permanent grasslands had in the year 2004 the
area of 881054 ha (36.2 % of agricultural land). In the year 2009, the area was
about 2813 ha less (-0.3 %) which represents 878470 ha. In the year 2009,
there was a slight increase in their proportion to 36.3 %. The smallest area had
permanent crops which in 2004 had the size of 123101 ha (5.1 % of
agricultural land). During the monitored period, there was again a decrease in
the area of permanent crops by 1621 ha (-1.3 %) to 121480 ha and also the
reduction of its share to 5.0 %. The trend of decline in agricultural land and its
forms will probably continue in the SR, as evidenced by the overall
development of society.

DEVELOPMENT OF WORKFORCE IN AGRICULTURE

In 2004, agriculture employed 86600 employees, 63100 (72.9 %) men and
23500 (27.1 %) women. By 2009, there was a big decrease of employees, up to
24.6 % which means that in 2009 there were only 65300 of them. The number
of men dropped to 46428 (71.1 %) and women to 18872 (28.9 %). This
decrease in employees persists even today.
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In the structure of workforce in terms of education in 2004, the proportion of
trained employees dominated, accounting for 53.9 %. By 2009 their proportion
has increased to 57.3 which was an increase of 3.4 p. p. The second largest
group in 2004 was the employees with complete secondary education with A-
levels whose proportion was 25.5 % of the total number of employees. In 2009,
however, their proportion was only 19.4 % which means it decreased by 6.1 p.
p. The relatively high proportion of 13.9 % in 2004 represented the employees
with primary education. The situation in agriculture does not improve the fact
that their proportion is growing because in 2009, it reached 14.7 % which is an
increase of 0.8 p. p. Employees with university education in 2004 represented
only 6.9 %. During the monitored period it was a positive, although still
insufficient, increase by 0.6 p. p. which is 7.5 %.

Decrease in the number of employees in agriculture is reflected in the negative
changes in the age structure of employees. During the monitored period, there
was a gradual growth of proportion of employees in older age categories while
the proportion of younger employees has steadily decreased. While in 2004 the
proportion of employees aged 55-59 years old was 9.7 %, in 2009 they
represented 16.7 %. The proportion of employees aged 50-54 years old in
comparison with the year 2004 increased by 3.9 p. p. and thus in 2009, these
employees represent 22.5 % of the total number of employees. Increasing trend
can be also seen in the case of the oldest age category of 60-64 year old
employees whose proportion increased from 1.4 % in 2004 to 4.0 % in 2009
which is the increase of 2.6 p. p. On the contrary, the proportion of younger
age groups is declining steadily. In 2004, the proportion of employees in the
age group of 30-34 year old was 8.5 % and in 2009 it was only 5.4 %. Also in
the category of employees aged 20-24 years old, the proportion of employees
also decreased from 3.9 % to 2.3 %. The largest decrease was recorded for the
age group of 40-44 year old where the proportion decreased by 4.2 p. p. from
16.5 % in 2004 to 12.3 % in 2009. The same decrease was recorded also in the
category of employees aged 45-49 years old whose proportion in agriculture in
2004 was 21.7 % and in 2009 only 17.5 % with a decrease by 4.2 p. p.

DEVELOPMENT OF STRUCTURE OF AGRICULTURAL SUBJECTS

In 2004 there were totally 8586 agricultural subjects in Slovakia. By 2009 their
number increased to 9069 which is an increase of 5.6 %. Of the total number of
agricultural subjects in 2004, there were 6 state-owned firms (0.1 %). During
the monitored period, there were only minimal changes of their numbers and
thus the same situation was in 2009 and in 2004. Agricultural cooperatives
with a total number of 668 had in 2004, within the business structure, the
proportion of 7.8 %. By 2009, their number decreased to 597 (6.6 %) which is

289



by 10.6 %. In terms of the area of agricultural land, the agricultural
cooperatives retain a dominant position in agriculture, but their proportion on
the total area is declining each year. The number of commercial companies
increases very dynamically. In 2004 they represented totally 1171 with the
proportion of 13.6 %. Their number in 2009 has increased to 1325 (14.6 %),
this means that there was an increase of 13.2 %. Regarding commercial
companies, the largest group represents the Ltd. companies which numbered
totally 1044 in 2004 which was 12.2 % of total agricultural subjects. By 2009,
their total number has increased to 1195 (by 14.5 %) and thus its proportion
was 13.2 %.

DEVELOPMENT OF SELECTED INDICATORS OF CROP
PRODUCTION

Crop production is highly dependent on the market economy. It is shown by
significant changes in sown areas which occur in Slovakia especially after
joining the EU. In the structure of sowing crops in 2004 dominated the cereals
which represented 61.0 %. By the end of the monitored period (in 2009), their
proportion decreased slightly to 56.8 % which is by 4.2 p. p., but nevertheless
they remain dominant in the structure of crop sowing. Oil plants are very
important crops in Slovakia being demanded in the market which is reflected in
the relatively large proportion in the structure of sowing. In 2004 they had the
proportion of 13.7 %, but by 2009 their proportion increased up to 18.6 %
(+4.9 p. p.). Because of closing sugar factories and problems with the sugar
sale, the sowing areas of sugar beet decreases. In 2004 the sowing areas of
sugar beet had 2.6 %, but in 2009 they had only 1.2 % which is decrease by 1.4
p. p. Problems with the competition after accession to the EU has also the
vegetable growers who have rapidly decreased sowing areas. While in 2004 the
sowing areas of vegetables represented 0.9 %, in 2009 it was only 0.6 % which
is decrease by 0.3 p. p.

Production of agricultural crops is influenced mainly by the size of sown areas
of crops. Cereals had the highest overall production during the monitored
period. In 2004 their production was 3793.1 thousand tons. By 2009 their
production slightly decreased by 12.2 %, but with a total production of 3300.0
thousand tons they represent dominant crop. The decline in production was
recorded for sugar beet (-43.8 %), potatoes (-43.4 %), grape (-25.2 %) and fruit
(-2.5 %). On the contrary, oil plants production increased by 20.0 %.
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DEVELOPMENT OF SELECTED INDICATORS OF ANIMAL
PRODUCTION

Animal production consumes a large part of crop production which means that
it is more energy consuming. Livestock production and crop production create
two equal components of gross agricultural production. Therefore, the best
condition is when both productions are in balance. Since 2007, in Slovakia
plant production started to dominate over livestock production. Before the
transformation of agriculture, the animal production was characterized by
higher numbers of livestock because their breeding was more subsidized by the
state. As a result of a fall in subsidies, the great increase in the costs of
production is recorded and this was reflected in increase of prices of livestock
products. It led to reduced consumer demand for beef and pork meat and the
great increase of consumers for poultry meat. It was therefore necessary to
reduce the numbers of the livestock. The year 2004 meant for livestock
production also bad times. This was mainly due to problems in sale because of
growing competition in the common EU market. While in 2004 the number
was 540.1 thousand heads, in 2009 it was only 472.0 thousand heads which is a
decrease of 12.6 %. Breeding pigs in Slovakia has been affected by significant
decrease of their numbers. During the monitored period 2004-2009, there was a
decrease in the number of pigs by 35.5 %. This decrease is a result of
permanent reduction in demand for pork meat and an increase in demand for
poultry meat. Number of fowls has not recorded such decline as other
livestock. In 2004, in Slovakia 13713.2 thousand heads were bred and by 2009,
their number declined by 0.9% which is 13583.3 thousand heads. Sheep as the
only livestock recorded during the monitored period an increase from 321.2
thousand heads in 2004 to 377.0 thousand heads in 2009. This increase is
conditioned by gradual fertilization of permanent grasslands and also its
importance has the promotion of animal husbandry from the EU on the
permanent grasslands. Breeding goats in Slovakia is considered to be an
additional sector of livestock production which is reflected in their numbers. In
2004, 39.0 thousand heads were bred and in 2009 it was only 35.7 thousand
heads which is a decrease of 8.5 %.

Total production of commaodities of animal origin during the monitored period
had in most of animal products declining development. While the production of
cattle in 2004 was 68478 tons of live weight (t. I. w.), it declined by 2009 to
about 59.1 % which is 27999 t. I. w. In the case of pigs, the situation was
during the years 2004-2009 similar because their production fell from 200108
t. I. w. in 2004 to 86558 t. |. w. in 2009 which is a decrease of 56.7 %. The
most rapid decline of production was recorded in the case of sheep up to
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68.4 %. Production declined also in the case of goats by 56.4 %. Similarly,
poultry production declined from 130822 t. I. w. (2004) to 74212 t. I. w.
(2009). The other products such as cow's milk (-8.6 %), sheep's milk (-1.7 %)
and sheep wool (-13.2 %) recorded during the monitored period a decline in
production.

CONCLUSION

Regarding the area and structure of agricultural land of Slovakia, we recorded
during the monitored period 2004-2009 moderate changes related with the
decline of the individual forms of agricultural land and thus the overall
decrease in agricultural land.

The number of workforce has significantly changed which was showed in a
further decrease of the workforce in agriculture. The educational structure of
employees slightly improved, but adverse phenomenon remains the increasing
number of employees from higher age categories while young employees still
decrease and it is assumed that they will not be interested in this economic
sector very much.

During the monitored period, we recorded an increase in the number of
agricultural subjects by 5.6 %, including natural persons. While there was a
decrease in the subjects with legal form of a cooperative, but on the other hand,
for the size of agricultural production important are in addition to cooperatives
also limited liability companies which numbers raised by 14.5 %. The most
produced crops in Slovakia are cereals and oil plants. For most major crops we
recorded decline in sown area with the exception of oil plants (an increase of
26.8 %). The decline in sown area was related also with a decline in production
of all selected crops except oil plants (an increase of 20.0 %).

Livestock production in Slovakia during the monitored period recorded a
decline in the number of almost all species of livestock. The most rapid was
decrease in the number of pigs (by 35.5 %). The major decline occurred during
the monitored period also in the production of products of animal origin in the
case of sheep (-68.4 %), veal (-59.1 %), pork (-56.7 %) and also poultry (-43.3
%).

Translated by Matej Vojtek
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Vyvoj poP’nohospodarstva Slovenska od vstupu do Eurépskej tinie

V ramci vyméry a struktury zemédé€lské pudy Slovenska byly zaznamenany ve
sledovaném obdobi let 2004-2009 mirné zmény, které se tykaly poklesu jednotlivych
forem zemédélské pudy a s tim souvisel i celkovy pokles zemé&délské pidy. V poctu
pracovnich sil doslo vyraznéjsim zménam. Doslo nejen k poklesu pracovnich sil v
zemédé€lstvi, mirn€ se zlepSila vzdé€lanostni struktura pracovnikd, ale nepiiznivym
jevem zustava neustdle se zvySujici pocet zaméstnancl vysSich vékovych kategorii,
pti¢emz mladych racovnikl stale ubyva. Béhem sledovaného obdobi byl zaznamenan
nartst poctu zemeédelskych podnikl o 5,6 %, véetné fyzickych osob. Piicemz doslo k
poklesu subjektl s pravni formou druzZstvo, ale na druhé stran¢ pro velikost zemédélské
produkce jsou kromé druzstev vyznamné spolecnosti s rucenim omezenym, jejichz
pocet naopak stoupl o 14,5 %. Nejpéstovangj$imi plodinami na Slovensku jsou
obiloviny a olejniny. U vétSiny hlavnich zemédélskych plodin byly zaznamenany
poklesy vyméry osevnich ploch, kromé olejnin (nartist o 26,8 %). S poklesem osevnich
ploch souvisel i pokles produkce u vSech vybranych plodin, kromé olejnin (narast o
20,0 %).

V Zzivocisné vyrobé na Slovensku byl béhem sledovaného obdobi zaznamenan pokles
poctu témef vSech druhti hospodaiskych zvifat. NajrapidnejSie klesl pocet prasat (o
35,5 %). K velkym poklesem do§lo béhem sledovaného obdobi i v produkei produktl
zivoc¢isného piivodu, a to v piipadé€ jateénych ovci (-68,4 %), jate¢ného skotu (-9,1 %),
jate¢nych prasat (-56,7 %) a také jate¢né dribeze (-43,3 %).

294
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Abstract: Transformation of the Czech society and economy after 1989 has been a
fundamental change that has affected the appearance and economic development of
institutions and enterprises. The essence of the transformation process was orientation
on the market economy, which is enforcing innovation and technological development
in the frame of competitive fight. The transformation thus also influenced the
developments in the structure of the national economy by major sectors. Liberec
Region, a region with a traditional focus on the economy on the textile and glass
industry, he felt this development from its beginnings to the present.

Key words: economy, industry, transformation, labour market, employment

INTRODUCTION

Transformation marked a new international status for the Czech Republic
followed by new challenges and responsibilities. In the nineties there have been
relatively dynamic changes in regional structures of work-commuting,
particularly in relation to the development of different regional labour markets
as a result of the restructuring process in this period. Therefore the
transformation affected the development of structure of national economy by
major sectors. Before the transformation in 1989, industry was a significant
part of production, employment and investment. Smaller impact to the national
economy had other sectors agriculture and services. During the transition
process, the importance of service sector is getting higher as a significant
decline in industrial production is partly compensated by production growth of
the services. These and many other issues were dealt primarily by Spévacek
(2002), Hampl (2001, 2005) Dyba (2008).

CHANGES IN THE LABOUR MARKET IN THE LIBEREC REGION

To assess changes in the labour market in the Liberec Region that occurred
during the economic transformation, it is necessary to at first characterize the
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initial conditions in the structure of employment within different sectors of the
economy, before the implementation of economic reforms. Due to the "politics
of production self-sufficiency" was the employment in the late eighties in the
Czech Republic characterized by a high proportion of workers in
manufacturing industries, After 1990, in connection with the transition to a
market economy Liberec region experienced major sector changes. Some
sectors have been affected by a significant downturn, especially textile and
clothing industry and mining and quarrying (mining of uranium ore).

Table 1 shows that in both 1989 and 1999 was mostly observed above-average
employment in the secondary sector of the national economy, especially in the
district of Ceska Lipa, Jablonec nad Nisou and right behind them district
Semily, which in 1989 even increased employment mentioned above of
slightly above average to above average. By contrast, in the Liberec district of
slightly above-average employment in the secondary sector has an average
employment in all three sectors of the economy. This is mainly attributed to
change in orientation of the economy, which has shown already in the nineties
a different orientation in the production and declining demand for traditional
industries, such as the traditional textile and clothing industries, which have
previously prevailed. Table 1 therefore contains abbreviations for various
manufacturing industries. Glass and Building Materials is marked — SK;
Electrical Industry — E; Wood-cutting — D; Engineering — S; Textile - T. The
fact that the area outweighs any type of industry is marked as — X.

Tab. 1: Typology of Liberec region districts in accordance with employment in the
basic sectors of national economy and the manufacturing industry, as at 31. 12.
1989 and 31. 12. 1999.

Area Indexes in accordance with Indexes in accordance with
employment in different employment in different
sectors in the national segments of manufacturing
economy industry

1989 1999 1989 1999

Praha H1++ H++ X X

Liberec Region:

Ceska Lipa 1++ 1++ SK SK, E

Jablonec nad | I1++ H++ SK,D, S D, SK

Nisou

Liberec 1+ 0 T,S X

Semily 1+ H++ T, D, SK D, T

Source: Publications of the Czech Statistical Office
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Baseline indicators for process typology of districts by employment in primary
sectors of the economy, the shares of these sectors are in total employment.
According to this typology the types of districts were defined as follows:

1) Districts with above-average employment in one sector (e.g. Il + +).
2) Districts with a slightly above-average employment in one sector (e.g. Il +).

3) Districts with average employment in all sectors (mark 0).

EMPLOYMENT IN SECTORS OF NATIONAL ECONOMY

Table 2 shows the concrete number of employees in different sectors of the
economy in each district, compared to the CZ average. These figures show the
relationship between different sectors and relation to the previous table.

Tab. 2: Employment in major sectors of the economy in the Liberec Region and its
districts in comparison to the full: as at 31. 12. 1989 and 31. 12. 1999.

31.12.1989
Area
1% Sector 2" Sector 3" Sector Total
cz 685 271 2503 052 2072613 5260 936
Liberec Region 22 570 125 296 78 039 225905
Ceska Lipa 5733 28 993 16 780 51 506
Jablonec n. Nisou 3884 33018 14 890 51792
Liberec 7472 42 164 33078 82714
Semily 5481 21121 13291 39893
31.12.1999
Area
1% Sector 2" Sector 3" Sector Total
cz 256 785 1780244 2731072 4768 101
Liberec Region 9 262 93873 104 975 208 110
Ceska Lipa 2 206 24 783 22 228 49 217
Jablonec n. Nisou 1440 22984 22 497 46 921
Liberec 2959 30140 43610 76 709
Semily 2 657 15 966 16 640 35263

Data source: www.czs0.cz; Author: self prepared

297



http://www.czso.cz/

Due to high employment in the second sector of the national economy, it has
been prepared following additional Tables 3 and 4, which shows the
employment in the manufacturing industry, which was employed the most
people between 1989 and 1999 in the Liberec region. The textile and clothing
industries, and also engineering, were gradually growing in the Liberec district.
These industries became superior important in 1999 in comparison to the less

growing industries, not only due to the inflow of foreign investment.

Tab. 3: Employment in the manufacturing industry in the Czech Republic, Liberec

Region and its districts as at 31.

12. 1989 (in thousands).

. =) g . B 5 - >
=] = = ) o .2 c k7]
§2 |93 |85 & |E£E/ Sz 2 2
=3 |EL8.|%E8| 2 |882| 33| B =
— 88 |BL 2|53 S sS8s| £%8 = =
g S | ¢-|028|g8E| = |5&88| 35| 2 2
< P | 2 |e32|33¢2| & |§gE| 38| % | ©
FS|Es-|s58 E |2Eg| £5 g L
EE (85 (825 & |435 38| B | 8
S = 5+ ; > L0 g = = [ ks
SRR L R -1 B R
cz
1852,4 145,0 278,1 186,2 119,0 123,0 255,5 593,6 152,1
Liberec
Region 1035 | 54 | 228 | 162 | 25 | 225 | 31 | 243 | 68
Ceska
Uiva 188 | 1,0 | 22 | 22 | 01 | 66 | 01 | 47 | 19
Jablonec
s 1312 05 | 35 | 73 | 01 [ 110 | 02 | 65 | 22
Liberec | 249 | 25 | 105 | 38 | 1.6 | 24 | 12 | 98 | 23
Semily 194 | 14 | 67 | 28 | 07 | 25 | 16 | 33 | 04

Data source: WWW.CzS0.€z; Author: self prepared
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Tab. 4: Employment in the manufacturing industry in the Czech Republic, Liberec
Region and its districts as at 31. 12. 1999 (in thousands).
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1294,6 146,5 149,8 194,1 101,9

-
©
o

2354 239,8 149,1

Liberec
Region 725 | 36 | 102 | 167 | 52 | 109 | 84 | 108 | 79
Ceska
Lipa 18,9 1,1 15 2,2 1,1 5,4 1,4 2,6 3,6
Jabl. n.
Nisou 193 | 04 | 15 | 66 | 06 | 40 | 18 | 22 | 18
Libere | 219 | 13 | 43 | 39 | 20 | 07 | 37 | 44 | 16
Semily

13,5 0,8 2,9 4,0 11 0,7 15 1,6 0,9
Data source: WWW.CzS0.€z; Author: self prepared

Statistical data shows that the traditional sectors of the Liberec Region, textile
and clothing industry are still undergoing restructuring which implied to a
dramatic downward in the selected period. Glass, ceramics, porcelain and
building materials industry is undergoing restructuring. Growth trends in this
period clearly showed the chemical industry, metallurgy, metal manufacturing
industry and engineering industry. In terms of stability of large enterprises in
the metal and engineering industry there is an important development in the
transportation industry as the strongest of the Liberec Region. From the second
half of the nineties, it is apparent influx of foreign investors and companies
which use traditions and skilled labour in the fields of glass and jewellery
industry, manufacturing and processing of plastics, machinery and automotive
industries. To the structure of economic entities by size of employees were
dominating by small and medium enterprises. The total number of employment
in enterprises with one hundred or more employees continues to decline.
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INDUSTRIAL ACTIVITY AFTER 2000

Between 2000 and 2002 the number of enterprises with prevailing industrial
activities increased from the 117 at the 133. Depending on the number of
enterprises in the Liberec region, most were represented by engineering,
metalworking and transportation industries, followed by industry of glass,
ceramics, porcelain, building materials, textiles, rubber and plastics industry. In
the years 2000 - 2003 showed the industry as a whole in the Liberec region
relatively stable trends, manifested in a number of industries by growing
indicators. Some traditional industries - such as textile and clothing industry —
continued to undergo attenuation and their share in total turnover and
employment decreases. Inhibition activity was partially offset by the creation
of new businesses especially in the engineering and automotive industries,
rubber and plastic industry, construction and services. After 2004, when the
Czech Republic joined the European Union (EU) new possibility has opened
and that step contributed to improvement of the labour market situation. This
improvement has contributed in way such as creating new job opportunities
under the auspices of the employment services and other offerings, consisting
of various retraining courses and other opportunities to better use for the job-
seekers and for the groups endangered in the labour market. Investing in
human resources has become a chance to change for the better. The events,
which came at the end of 2008 unfortunately, disrupted these and many other
positive trends in the society as well as in the markets. The economic crisis that
has reflected the CZ right at the end of 2008 put into trouble a lot of companies
and thus the workers, who have suddenly became unemployed. The
government and authorities undertaken the measures to improve the situation
on the labour market, but the current situation is still far from what we saw
before the crisis.
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Projevy transformace hospodafstvi po roce 1989 a jejich vliv na trh prace
v jednotlivych okresech Libereckého kraje

Primysl Libereckého kraje je koncentrovan do primyslovych center, jako je Liberec,
Jablonec nad Nisou a Ceskd Lipa. Okres Semily v porovnani s témito centry v
primyslové Cinnosti vyrazné zaostava. Také periferie Libereckého kraje mizeme
oznacit za hospodarsky slabé oblasti vykazujici vysokou nezaméstnanost, nizkou
intenzitu podnikatelskych aktivit atd. Mezi n¢ patii Frydlantsko, Ralsko a zapadni c¢ast
Ceskolipska.

Primyslovy charakter oblasti zlistal zachovan uz od druhé poloviny 19. stoleti do
soucasnosti, pouze odvétvova struktura primyslu se zménila. Poklesl zejména vyznam
tézby a zpracovani nerostnych surovin. Rozhodujici vyznam pro vysi HDP kraje ma
zpracovatelsky pramysl s podilem 38,4 %, coz je viibec nejvyssi hodnota ze vSech kraju
CR. Restrukturalizace a inovace priimyslu probéhla hlavné v centrech mikroregionu
Liberec, Hradek nad Nisou a Chrastaveé, zemédélstvi pak ve Frydlantském vybézku. V
Okrese Ceska Lipa se dostava do tlumu t&ba uranu v Diamu Straz pod Ralskem a to
vede ke znaénému uvoliiovani pracovnikd. Reseni bude ve vhodném vyuziti stavajicich
arealt pro vhodné zpracovatelské ¢i servisni aktivity.
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SELECTED PROBLEMS OF LABOUR MARKET IN THE CZECH
REPUBLIC... NOT ONLY DURING ECONOMIC RECESSION

Hana Svobodova
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Potici 7, 603 00 Brno, Czech Republic
hsvobodova@ped.muni.cz

Abstract: The development of the labour market since 1989 respectively 1991 — the time
when the first labour office was established — is a much watched and discussed topic.
The concerns are still the same — the primary topics include the development of the
unemployment rate, the number of applicants for each vacant position,, etc. In the
labour market, however, there are also other topics that deserve attention, which are
given in Act no. 435/2004 Coll., on employment. Included among the mentioned topics
are: the presence of older persons in the labour market (this topic will become
increasingly important with the planned prolongation of the retirement age), foreigners’
employment (is it needed?), use of flexible forms of employment (in the Czech Republic
this is still underutilized) and others. Therefore, the aim of the article is to highlight
these topics and to propose options to solve these neglected issues.

Key words: labour market, economic recession, employment, unemployment

INTRODUCTION

SITUATION OF THE LABOUR MARKET IN THE CZECH REPUBLIC
SINCE THE 90°S

The (un)employment rate is one of the indicators which is connected with economic
development in regions. The development of the labour market in the Czech Republic
since 1989 respectively 1991 — when the first labour office was established — is a much
watched and discussed topic. Mainly, in the last four years when the world economy
was impacted by the recession, the unemployment rate, which is a very important
indicator of economic development, has worsened very rapidly (Fig. 1).

There are also other indicators (e.g. specific rates of unemployment) that could be used
for monitoring regional development and give deeper insight into the situation in the
labour market. These indicators could be used mainly when specific conceptions of
regions are planned, such as support of disadvantaged groups in the labour market
(elderly people, graduates, etc.), optimization of school systems and support of investors
in the regions.
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Fig. 1: Development of unemployment rate, vacant positions, number of applicants
for work in the Czech Republic (31. 12. 1995-2010)

Source: according to data of Ministry of Labour and Social Affairs

SOURCES AND METHODS

When analysing the changing situation in the labour market it is necessary to
evaluate the development of (un)employment (Fiser, Tousek, Janota 2008) and
the implementation of regional policy and interregional relations as well.

Basic data about the unemployment structure are available on the website of
the Ministry of Labour and Social Affairs and data about the EU countries are
available on the Eurostat website or from different studies (ESPON, OECD...).

The aim of the article is to highlight selected long-term, unsolved topics, such
as ineffective support of the state to regions with “state support” or
dysfunctional active employment policies, and to propose options as to how to
solve these neglected issues. The author utilized her strategic planning
experience in writing this article. The labour market is one of the main factors
used in strategic planning. The elaboration of a study of the labour market in
the South-Moravian region (Svobodova et al, 2011) was also a great inspiration
for this article.
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PROBLEMS OF THE LABOUR MARKET
REGIONS WITH ,,STATE SUPPORT*

Regions with state support were delimitated in the frame of regional policy in
1999%. They were based on an analysis in Strategy of Regional Development?
and are legislatively embedded in Act no. 248/2000 Coll., on regional
development. There are three types of these regions in the current version that
was published in 2010 for the period of 2010-2013 as a reaction to the
economic recession:

1. Structurally affected regions.
2. Economically weak regions.
3. Regions with above-average unemployment.

The Ministry of Regional Development supports these regions financially. The
aim of the support is to strengthen the development potential of the regions and
to reduce the gap between economically stronger and problematic regions.
However, tens of millions are insufficient help for restructuring (e.g. 50 mil.
crowns in 2010) and the situation in problematic regions still has not changed
This is shown in Fig. 2 — Development of the unemployment rate in the five
districts with the highest unemployment rate at the end of 2010.
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Karving Teplice - == (Czech average

Fig. 2: Development of the unemployment rate in the districts with the worst
values (on 31. 12. 2010) in the period 2000-2010

Source: according to data of the Ministry of Labour and Social Affairs

!Definition of regions with concentrated state support for the period 2010-2013.
Prague: Ministry of Regional Development, 2010.

2 Strategy of Regional Development of the Czech Republic. Prague: Ministry of
Regional Development, 2006. 109 p.
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However, the problem is wider. Mainly regions with above-average
unemployment are situated on the borders with “weak” regions of Germany
and Poland (Fig. 3) and the problem should be solved not only within the
Czech Republic, but also in cooperation with the mentioned countrles/reglons
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Fig. 3: Labour situation

Source: Integrated Analysis of Transnational and National Territories Based on ESPON
Results. Bonn, Germany: ESPON, 2006. Map 3-19, p. 107 [on-line].

ACTIVE EMPLOYMENT POLICY

Tools for an active employment policy are setout in Act 435/2004 Coll., on
employment (§ 33). One of the groups who require increased attention is
people over the age of 50.

In connection with the planned gradual prolongation of the retirement age, a
growing proportion in the unemployment rate of people over the age of 50 can
be expected. Therefore, increased attention should be devoted to this issue.
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Fig. 4: Proportion ofunemployed people aged 50+ in the Czech Republic in period
2000-2010

Source: according to data of the Ministry of Labour and Social Affairs

Development of this issue (and not only of this) shows that an active
employment policy is not very effective. Also the volume of public
expenditures, spent on labour market policy interventions compared with the
other states of the EU, are very low (Fig. 5).
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Fig. 5: Public expenditures on labour market policy interventions, 2007
Source: European Yearbook 2010. Labour Market. Brusel: Eurostat, 2010, p. 315

Solution of the mentioned problem could be:
e increased use of part-time jobs — it allows gradual transition to
pension;

e increased use of flexible forms of employment — this method allows
employment for persons who would otherwise not be able to work
(due to their worsened living situation — seniors, women on maternity,
etc.)
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o job sharing, which is an employment arrangement where
typically two people are retained on a part-time or reduced-
time basis,

o co-working = a style of work involving a shared working
environment.

Unfortunately, in comparison with other EU countries, the Czech Republic
belongs among the states with the smallest proportion of part-time jobs (only
4,9 % of employees use this type of employment, while, for example, in the
Netherlands it is 47,3 % of all employees. The average for the EU is 18,2 %).
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Fig. 6: Persons employed part-time (2008, % of total employment)
Source: European Yearbook 2010. Labour Market. Brusel: Eurostat, 2010, p. 292

WHAT HAPPENED DURING THE ,,ECONOMIC RECESSION*

Development of the labour market was very favourable until 2008 (Fig. 1).
However, at the end of that year the impacts of the global economic recession
began to affect our labour market (Tousek, Novak 2010). Negative impacts
reflected intensive changes in the labour market (growth of the unemployment
rate, a decrease in the number of vacant positions, a change of the employment
structure...) which also continued during 2009 and 2010.

The economic recession also amplified some problems that the labour market
had faced for a number of years, such as the already mentioned ineffective state
support for regions, the unsolved discrepancy between demand and the existing
availability of skills of workers (example: South-Moravian region, with Brno
as a centre, concentrates workers in the tertiary sector, but lacks skilled
workers for some industries) or the employment of unskilled foreigners in the
situation where there areabout 9 % of unemployed people.

As for the sectors of the national economy, the primary sector (agriculture,
forestry and fisheries) went through an additional decline — even higher than
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was expected®. The secondary sector has also reduced the number of its
employees — mainly textile, clothing and leather industries, food industry and
building industry. The economic recession affected the tertiary sector as well;
however, not as seriously as the other two sectors. According to some studies
(Rojigek 2010, Singer 2011), the beginning of 2011 brought better than
expected results in the labour market. This could be documented in the actual
unemployment rate — at the end of June 8.1 % (in comparison to June 2010 —
8.5 %).

CONCLUSIONS

The development of the labour market is one of indicators reflecting the
development of the regions. Although the occurrence of unemployment in the
Czech Republic is comparable with other EU states, in some areas we are still
lagging (part-time jobs, employment of older persons, etc.). Therefore, in
addition to the traditional areas, attention should be given to these new topics.
The model we might follow may be found in the more advanced EU countries
which have a richer experience with unemployment and the very specific
problems of the labour market.
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Vybrané problémy trhu prace... nejen v obdobi ekonomické recese

Vyvoj na trhu prace je dulezitym ukazatelem indikujici rozvoj regiontl. Nicméné
nékteré problémy trhu prace jsou dlouhodobé piehlizeny. Mezi tyto problémy patii
mimo jiné neefektivni pomoc regiontim se soustiedénou podporou statu, mala pozornost
vénovana ohrozenym skupindm na trhu prace (zejména star$im lidem) nebo moznostem
vyuziti flexibilnich forem prace.

Ekonomicka recese sice vyvoj na trhu prace vyrazné ovlivnila, tyto problémy ovSem
zistaly opét v pozadi. Ve srovnani se stity EU-15 tak CR v feSeni téchto problémt
vyraznéji zaostava. Diky ne pfili§ efektivni regionalni politice, zmé&nou struktury uradi
prace nebo prodluzovanim odchodu véku do diichodu muze navic dojit k prohlubovani
téchto problému.
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FRONTIER REGION — NEW CHALLENGES, NEW OPPORTUNITIES

Libor Lnénic¢ka
Masaryk University, Faculty of Education
Pofic¢i 7, 603 00 Brno
E-mail: Inenicka@ped.muni.cz

Abstract: Industrial activities of 19" and 20" century signified important development
for many regions. The localization of industrial factories or complexes into the places
with accessible sources led quickly to the development of accompanying activities like
traffic infrastructure or housing and civic amenities of towns. Landscape has been
quickly changed from agricultural to the industrial one. Socioeconomic changes at the
turn of the 21% century led to the other changes in landscape structure. Structural
adjustments influenced importantly industrial regions focused on the textile, glass or
food-processing industry. The limitation of processing of original raw materials and
orientation on the new industrial forms (such as light industry, high-technologies,
research, development of car industry etc.) resulted in an appearance of a new
phenomenon — brownfields. The appearance of these shabby areas influenced the
aesthetic perception of landscape in a negative way. The aim of the paper is to describe
current state of post-industrial landscape and to show possibilities of a further re-use of
selected industrial areas in Bohemia-Moravian Frontier Region — Svitavy District. In
post-industrial times, when the industrial and mining activities are finished, brownfields
are limitations for further development of some areas. The paper presents short
analyses of chosen brownfields in the urbanized and rural field in the Bohemia —
Moravian region. New development conceptions, which were accepted for this region,
can bring new opportunities for economic use.

Key words: Bohemia — Moravian Frontier Region; brownfield; opportunities of usage;
post-industrial landscape;

INTRODUCTION

Changes in the perception of transition from industrial landscape to the post-
industrial landscape are the reflection of economic transformation in 20"
century. Important phenomenon of that transformation was a decrease of heavy
industry (finishing of mining, processing of secondary raw-materials) and an
orientation to the new types of industry. Transformation changes resulted in
desertion of old industrial manufactories and areas which started to dilapidate
(so called brownfields). They are used only in a small amount today (especially
for light industry, accommodation, or administrative purposes). A brownfield is
a developed land (such as a factory site, railroad siding, or former military
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base) that is now underused — often vacant or derelict, and sometimes
contaminated or feared contaminated.
In Czech, brownfield could be explained as an earlier urbanized area which is
now deserted or underused and often damaged in some way (Jackson, 2004).
Suchy (2006) characterized brownfields as some real properties (piece of land
or objects) which are located in the developed area and which are not used
effectively. This area is deprived and sometimes contaminated. Usually, it
remains from industrial, agricultural, residential or military activity. Problems
of these localities can be solved either by restoration of their function or by
supplying by a new usage which is suitable for the localization of brownfields
as a part of urbanized areas and landscape. This implies that brownfields are
real properties that are not possible to be used without their regeneration. The
process of regeneration is often time and financially consuming. Other
problems connected with regeneration of brownfields can be polluted area and
ownership.
Brownfields in the landscape means problems for their owners who are then
supposed to solve them. The most important issues have been summarized in
Kadetabkova (2009):
= Economic — these are connected usually with deterioration of business
atmosphere, loss of attractiveness of territory for investors, inhabitants
or for visitors which can result in the thread to tourism.
= Financial — these issues include declining of tax yield, losing of tax
base, declining of revenue from local taxes, reducing of volume of
local budgets, risking of ability to finance goods.
= Areal — that means the deprivation of surrounding, support of new
building-up.
= Ecological — deepening of ecological damages, under surface water
pollution, contamination of technical buildings and infrastructure.
e Social aspects — they are connected with unemployment, social
degradation, needs of social benefits, increased crime.

NEW CHALLENGES, NEW OPPORTUNITIES

The subsequent use is the most important factor of brownfields solution. At the
Czech Republic, there is a document called National Strategy of Brownfield
Regeneration, which was legitimized by the Government of the Czech
Republic on July 9™ 2008 as the Decree No. 857. The main aim of this
Strategy is to create the suitable environment for fast and effective realization
of regeneration projects and for the prevention of the emergence of the new
brownfields. There are also some barriers for the re-use of the territory that
have legislative and economic character, e.g. the high level of candidates for
direct investment competition, stricter hygienic and environmental norms. That
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means significant limitation of localization of some technologies and limitation
of cost gap between brownfields and greenfields. That can resulted in excess
figure connected with the necessity of execution of demolition work and
ecological savings, and clearing up of bindings or technological changes that
mean higher costs for the space — this is the reason why many localities are
excluded for their small area (Kadetabkova, 2009).

Since 2004, when the Czech Republic joined the European Union, there has
been opened new possibilities for brownfields issue solving. The solution is
established on the active approach of houseowners and freeholders. They
should be opened to solve the process of regeneration with the maximum level
of usage of all possible sources (financial, material and human). Brownfields”
regeneration in the Czech Republic operates in a booming economy and is
drawing local and international investors’ interest. Several conferences have
increased the capacity of local developers, investors, stakeholders,
policymakers and planners.

The available international aid concentrated mainly on aiding NGOs and
European Union aid was aimed at building up the capacity of a national
investment promotion agency called Czechlnvest. As a result of the EU and
other initiatives was an ongoing brownfields research, brownfields have been
placed as a priority on the National Development Plan and the Structural Funds
Operational programs of the first and second round of structural funding have
funded brownfield revitalization. The EU’s broadening of the scope of the
Cohesion objective to include the urban dimension and the EU drive for the
urban agenda have allowed for the program period 2007-2013 the brownfield
issue to be considered within the wider context of integrated urban
regeneration. That is improving a single brownfield does not necessarily affect
the social or economical basis of a community, which affects the long-term
sustainability of projects. Long-term sustainability in brownfield rejuvenation
can only be guaranteed by a wider effort supported by broad partnerships.
Models of integrated urban regeneration programs should allow the support of
such partnerships, demand cooperation and support private business initiatives.
Only within the broader integrated urban regeneration approaches can all the
aspect of brownfields regeneration be achieved. The Integrated Urban
Regeneration Programs (IPRM) for Czech cities above 50 000 inhabitants are
requirements of the 7 Regional operation programs for the NUTS Il regions for
the period of 2007-13. Other way for financing regeneration of brownfields in
small and medium-sized cities is through Structural Funds - Regional
Operational programs for the NUTS Il regions for the period of 2007-13. On
this programs can cities (public administration) funding brownfield
revitalization.

Private investors in Czech Republic have shown increasing interest in
brownfield revitalization projects, which has resulted in a number of
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brownfield revitalization projects in prime locations. Investors’ interest is
spawned by the potential for support from the public sector and a maturing of
property markets.

BOHEMIA-MORAVIAN FRONTIER REGION — CASE STUDY

Bohemia — Moravian Frontier Region is a specific area which is spread out
along the historical border between two lands — Bohemia and Moravia. It was
established in 18" century and it was administratively important from 1848.
The border goes from Kralicky Snéznik to Trojmezi by Old Town under
Landstejn and it includes cadastral boundaries of seats and somewhere it is
equal to the Main European Watershed (e.g in Svitavy District). During the
time of communism, cadastral boundaries have been changed. In one case, two
closely adjacent seats were joined together - Ceska Radimé&f and Moravska
Radiméf in Svitavy District. Although, this dividing has been appeared only
rarely in historical and historical-geographical meaning, the term Bohemia —
Moravian Frontier Region is used for defining of the touristic area at present.
New regionalisation of tourism (Vystoupil, 2007) is well known. According to
this regionalization, the Czech Republic is divided into touristic regions and
areas. Touristic area Bohemia — Moravian Frontier Region is located in the
eastern part of the Czech Republic (of Bohemia). From geographical point of
view, it is necessary to see the Bohemia — Moravian Frontier Region in its
original border length which went through these districts: Usti nad Orlici,
Svitavy, Blansko, Zd4r nad Sazavou, Jihlava, Pelhiimov, Jindfichtiv Hradec.
The surface of the whole region is made up by highlands, hill-countries and
mountains. The potency of the seats’ development and industry of the region
was determined by the localization factors (such as raw materials,
transportation and cheep man power). The whole area used to be important in
the field of textile industry, glass industry, wood-processing industry and
engineering industry. After the restructuring and transformation of industrial
activities in the Czech Republic, there have appeared the unused areas
(brownfields). In Pardubice region, there are 45 brownfields and in Svitavy
District, there are 42 unused areas.
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Fig. 1: Types of Brownfields in Svitavy District reflecting their previous usage
Source: Vyhledavaci studie pro lokalizaci brownfields na izemi Pardubického kraje,
2006. State to 31. 12. 2006.
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Fig. 2: Types of Brownfields in Usti nad Orlici District reflecting thein previous
usage

Source: Vyhledavaci studie pro lokalizaci brownfields na tizemi Pardubického kraje,
2006. State to 31. 12. 2006.
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MULTIFUNCTIONAL  EDUCATIONAL, COMMUNITY  AND
CULTURAL CENTRE FABRIKA SVITAVY - CASE STUDY

Just in the historical centre of the city Svitavy we can find an old industrial
building, which had been part of the former factory Vigona Svitavy s. p. (later
Vigona Svitavy, a. s.). The industrial building of the former factory — dyeing
substances — is a direct part of the rear wing of historical square in Svitavy.
This territory is potentially valuable, but for the poor accessibility and the lack
of parking places. When Vigona company left the building within the frame of
the economies and restructuring (in 2004 Vigona company was bought by the
multinational corporation Fibertex), the building started to deteriorate.
Abandoned and devastated building had appeared in the historical centre of the
city. Due to the extensive reconstruction in 2005 — 2008, which was funded by
the European Structural Funds in 92,5%, the building has changed its purpose.
The factory has been changed into the educational, informational and cultural
centre not only of the city Svitavy city but also of the Svitavy District. The
industrial building has been changed into post-industrial building with the new
function — environmental, cultural and maintenance of life in the region.

Fig. 3: The Fabrika building in Svitavy, 2006 and 2011
Author: Libor Lnénicka, 2006, 2011

The modern library is the main part of the building. It offers the newest
information services used for the education and study. We can find there also
Internet Cafe, Fabrika restaurant and multifunctional congress hall and a
theatre with the capacity of 417 seats. The name Fabrika evokes the original
usage of the building as a factory (Czech word Fabrika means factory in
English). The building was built up in 1925, by Wilhelm Ettl, businessman in
textile industry. The building is specific for its functionalist appearance and it
has become the dominant of town (Vateka, 2008). Fabrika in nowadays is an
integral part of the city. The parking places were added to the building. They
enable free parking for customers.
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CONSLUSION

The presence of unused areas in an urbanized land is a big problem in post-
industrial times. Little interest of stakeholders, large financial demands and
saving of areas are the cause of the low rate of a subsequent use of these areas.
Most of the brownfields are located in an urban fabric which is an attractive
place in historical area of the city. From the point of re-use, more than 70% of
brownfields in Svitavy District, located in an urban fabric, are used for
residential, educational or sport purposes. The result of process of brownfields
regeneration in the inner city should be a friendly approach of city
administration combined with possibilities for financing, and clarification of
property-legal relations of buildings. On the other side, bigger problem is in the
rural environment, where agricultural brownfields are deteriorated due to the
stained property relations. The stained relations are caused by not well-done
privatization in nineties. The paper is a reaction to the still growing need to use
the areas in the inner build-up area with regard to the traditional urban
conception. New possibilities for area using are closely connected with
financial and property-legal relations. Case studies for Svitavy District present
that the regeneration of agricultural and industrial bronwfields is possible when
all subjects interested in the regeneration will cooperate. With the using of
external financial source (such as European Structural Funds or state budget of
the Czech Republic), it was allowed to fund the regeneration of brownfields
located not only in the area of Svitavy District.
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Postindutrilni krajina Ceskomoravského pomezi — nové vyzvy, nové
prilezZitosti

Vyskyt nevyuzitych ploch v urbanizované krajiné je v postindustrialni dobé velky
problém. Maly zajem investorti a velké naroky na financovani regenerace a sanace
uzemi jsou pfi¢inou nizké miry nasledného vyuziti takovychto ploch. VétSina
brownfields se nachazi v méstské zastavbe, kde atraktivita izemi (mnohdy v historické
zastavbe centra mést) hraje obrovskou roli. Z pohledu opétovného vyuziti je az 70 %
brownfileds v okrese Svitavy nachazejicich se v méstské zastavbé vyuzito pro bytové,
vzdélavaci ¢i sportovné-relaxacni aktivity. Vysledkem celého procesu regenerace
brownfields v méstskych lokalitach musi byt vsticny pfistup samospravy kombinovany
S moznostmi financovani, ¢i vyjasnénim majetkovych prav ke vSem nemovitostem.
Naproti tomu vétsi problém nastava v rurdlnim prostedi, kdy zemédélské brownfields
nadale chatraji a nasledné vyuziti nardzi na nevyjasnéné majetkové vztahy dané
nezdatilou privatizaci v 90. letech minulého stoleti. Ptispévek reaguje na stale silici
potiebu vyuzivat vSechny plochy uvnitt zastavby s ohledem na tradi¢ni urbanistické
koncepce. Nové navrhy vyuziti lokalit vychazeji predev§im z finanénich a
majetkopravnich aspektll. Ptipadové studie v okrese Svitavy ukézaly, ze regenerace
prumyslovych ¢i zemédélskych brownfileds je redlnd a mozna pfi spolupraci vSech
zainteresovanych subjektd. Pfi vyuziti externich finanénich zdroji (ze strukturalnich
fondtit EU & Statniho rozpoétu CR) je mozné financovat nakladné regenerace ostatnich
lokalit nachézejicich se nejen na izemi okresu Svitavy.
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Abstract: Bratislava as a post-communistic city with its background is dynamically
developing and in its intra-urban structure there are lots of changes going on caused by
transformation processes with different intensity in particular city districts. The main
element of the functional and morphological spatial structure of a city is a housing
infrastructure. Housing and its quality as aone of the basic human needs and
a structural element of a city is therefore reflected in instant changes of its inner and
outer space. The house building in the past influenced by socialistic ideologies,
development of house building during the economic crises, tendencies and its movement
in the future therefore belongs to the most actual interdisciplinary themes paying
attention of professionals as a sociologists, city planners, architects and geographers as
well. The aim of the article is to show the changes of intra-urban structure of the capital
of SR and briefly evaluate spatial distribution of house building in Bratislava related to
its market price.

Key words: apartments, house building, intra-urban structure, transformation processes

INTRODUCTION

We find a huge instability in the development of house building in Bratislava
during the post-socialist period which is characterized by economic and
political changes. We can find its roots in changes of the influencers in house
building field. The state influence on house building financing got weaker.
There is a state support, but it can be defined just as state housing allowance to
building savings and mortgage loans for living. For this purpose there was an
institution created called State Housing Development Fund. There are also
more forms of state support as a state donation for acquisition of apartment
buildings, innovation of housing stock and technical amenities [1]. House
building and the commercialization was recently implemented mostly by
private sector and as a one of the main actors was forming the house
infrastructure that is the basic element of the functional and morphological
spatial structure of Bratislava. The level of house building during 2005-2010
(26 682 completed apartments) supported by private sector, which is sensitive
to market fluctuation, didn’t reach the intensity of house building during the
socialistic era. During this period the block-house building was intensified
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(missing the appropriate amenities) [2] and was influenced by increasing
economics and by the stable political situation in the country, the city was
horizontally spreading and vertically growing.

METHODOLOGY

In this article we are talking about the house building issue in the capital of
Slovakia, Bratislava. As it can be broadly drafted issue, we stayed concerned
just about the changing intra-urban structure of Bratislava, brief interpretation
of spatial distribution of completed apartments and the analyses of price level
trends of new apartment complexes during the 2008-2010.

In the case of interpretation of the spatial distribution of completed apartments
the necessary data was provided by Statistical Office of the Slovak Republic
(SOSR). According to SOSR the completed apartments are those, which using
ability was confirmed by flat-inspection statement. These are the completed
apartments in buildings determined for living that are living houses, family
houses and polyfunctional buildings, including the apartments in the buildings
that are not determined for living, for example administration buildings, banks,
post offices and stations. The completed apartments include apartments made
by new construction, reconstruction or by other building modification.

The object of the apartment average price analyses were the house building
projects with the number of apartments 25 and more, which were in the phase
of sale, construction or investment intention during the particular years. Data
were collected in 1. quarter of each year. We have worked with the data
available in press, websites of particular developers, estate agencies as well as
with the data obtained by phone or email communication. As it was the price
level analysis, which is usually considered as a very sensitive affair, in many
cases the prices for square meter were not available. In these cases the average
price was calculated from available data. The prices of 2008 were converted
from Slovak crowns to Euro by course in 12th month 2008 (31,291 Skk/1
EUR).

The apartment price for square meter was calculated as a final price, which the
client has to pay for square meter of living area, so the price included all the
necessary charges (estate part, common space, cellar, etc.). The area of
balcony, terrace, loggia or front garden during the price calculating wasn’t
considered. The price of an apartment was divided only by the apartment living
area. The garage is mostly sold on its own. If the price of the garage was part
of the apartment price, we subtracted the estimated price of the garage ( 11 618
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€), so that the data could be comparable. During the calculation of the average
price we used the weighted arithmetic mean (if the data were available the
weights were the areas of the apartments). If the data were missing we used
the arithmetic mean.

THE FACTORS INFLUENCING THE HOUSE BUILDING

While the natural, social-political and economic factors were the most
important in distribution of the housing stock in the past [2] [3], today it is
aland price in relation with its location, housing market, arise of an
importance of city districts municipalities in Bratislava, social polarization of
the city population and ecological aspects of new living locations [3],
investors® interests , vacant areas in attractive city locations, public demand,
institutionalization.

TRANSFORMATION PROCESSES CHANGING THE INTRA-URBAN
CITY STRUCTURE

When we consider the house building in post socialistic era in Bratislava we
have to follow the most important transformation processes that have been
changing intra-urban structure of the city. According to [4], for geographical
analysis of post communist cities it is very important to recognize the processes
changing their intra-urban structures, the simple description of a city spatial
changes is not enough. In classification of the changes in morphological,
functional and social-demographic structure of the city it is necessary to
capture their mechanism. On the basis of the data stated below we are going to
allocate some of the processes to these changes. The processes are connected to
house building and are influencing the intra urban structure of Bratislava. [5]
included and later characterized the most identified transformation processes in
the individual city zones.
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Tab. 1: The most identified transformation processes and their projection to
partially intra urban structures and individual city zones

Intra urban structure

Morphological

Functional

Social-demographic

Suburbanization (E)
Gentrification (B, A)
Revitalization (A, B,

Suburbanization (E)
Commercialization(A,
B, C,DE)

Suburbanization (E)
Gentrification(B, A)
Segregation (B, D, E)

C,D,E) Deindustrialization (B) | Separation (A, B, E)
Transfo | Commercialization (A, | Demilitarization (B) Status regression (D)
rmation | B, C, D E) Sacralization (A, B, C,
process | Recession a grounding | D, E)

(B,D, E) Functional

Manhattanization(A)

fragmentation (A, B,

Intensification (A, B, E)
D, E) Manhattanization (A)

Source: [4], [5], [6], modified by authors

Zones: A — center, B — inner city, C — villa house zone, D — block building zone, E —
peripheral zone

The transformation processes don’t have to be going on individually, but also
in conjunction with other ones. One of those is manhattanization, which is
going on (most of the time chaotically) in the city center [6] and it is often in
conjunction with commercialization, which causes changes in morphological
and functional intra urban structure (for example CBC, Aupark Tower, Tower
115) also happening in all city zones. Tall building construction with
residential function is bound to wide city center and its block building estates
(for example Oberon, Tri Veze, Vienna Gate, River Park). Revitalization is the
process which can be happening in all city zones and it is caused by
gentrification and functional transformation. Revitalization changes are
naturally massive in central zone, where we can find mostly older buildings
(for example reconstruction of City Gate in Old town, polyfunctional center
construction on old industrial campuses in Ruzinov and Eurovea on river
Danube embankment). In all inner city we can observe the process of
intensification, when the less built-up areas are finally used. Separation is
happening in brownstone districts in Bratislava, mostly in uphill, thinner built
up areas, close to the city center with the city view (for example Villa Koliba,
Koliba Minergo in Koliba, Mestské vily Horsky Park close to Slavin). The
important increasing of residential areas in Bratislava districts with rural
character (Zahorska Bystrica, Devinska Nova Ves) can be the result of
suburbanization (pic. 2), even though they are located within the city borders
and are spatially separated from city core [10]. Currently happening changes
of existing intra urban structures and intensification of less used or empty areas
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is heading to qualitative development of particular city spaces, mostly in city
center and surrounding areas [6].

The second part of the article is dedicated to the description and simple
analysis of the following features — spatial distribution of completed
apartments in Bratislava and look on the average market price trends of new
house in Bratislava.

SPATIAL DISTRIBUTION OF THE NEW HOUSE BUILDING IN
BRATISLAVA

1200

1000

Numberof apartments

City districts

Fig. 1: The number of apartments completed in Bratislava city districts during
2008-2010
Source: [7], 2011, modified

According to SOSR [7] there were 16 767 completed apartments in all
Bratislava city districts during the period 2008-2010, the most in 2009, 5982
apartments. The economy of the Slovak republic was highly affected by the
huge recession wave in 2009, what we can observe also in the number of
planned, under construction and partially completed projects of house building.
The crisis didn’t have a huge effect on increasing number of completed
apartments, but it hit developers planning new projects, what can be proved by
the data showing the keen decline of the number of launching apartments from
8117 in 2008 to 4353 in 2009. The number of under the construction
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apartments (16 635) was culminating in 2008, during the crisis softly declined
into 14 570 in 2010.

«
4 15

o N

N
The number of completed
apartments per 1000 people

[loss-1,68
[ ]169-891
[ 8,92- 15,83
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I 21,40- 95,85

Identity |City district
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1 Rata

2 Ruzinov
3 Staré Mesto
4 Podunajské Biskupice
5 Vrakuria
6 Dubravka
7 Nové Mesto
3 Vajnory
9 Devinska Nové Ves
10 Devin
1 Jarovce
12 Zahorska Bystrica
13 Lamaé
14 Cunovo

25 5 10 15 20 15 Rusovce

— | Kilometers 16 Petrialka

Fig. 2: The volume of house building in respective Bratislava districts in 2008-2010
Source: [7], modified by authors

The increasing the number of completed apartments during the period 2008-
2010 didn’t have a steady continuance in particular city districts. The city
districts Cunovo, Jarovce, Vajnory, Devin, Rusovce are characterized by small
number of completed apartments during the 2008-2010 compared to the rest of
the city districts. The districts stated above are located in longer distance from
city center, are separated from compact city and have a rural character (Picture
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1). The differences in values expressed as rate of number of apartments with
respect to the population number (nr. of apartments over 1000 inhabitants) are
not negligible, Devin part is characterized by high rate (Picture 2). Zahorska
Bystrica with its rural character and built-up area which doesn’t interlock the
compact city has relatively high number of completed apartments, mostly in
2010. Considering the number of its inhabitants the completed house building
here is very intense (Picture 2).

In the city districts located close to city center — Ruzinov, Petrzalka, Karlova
Ves during 2008 and 2009 the number of apartments increased, the decay was
noticed in 2010. The highest growth of the number of apartments in one year
was noticed in city district Nové Mesto, where in 2009 almost 1000 apartments
accrued. During the following year the number of completed apartments in this
city district has fallen to the half. The biggest projects are in city district
Ruzinov is Eurovea (2010 — 235 apartments), Jégeho Alej (2009 — 506
apartments) and Eden Park (278 apartments in 2009). In 2009 633 apartments
in city district Nové Mesto accrued in huge polyfunctional project Tri Veze.
Vienna Gate in city district Petrzalka with 296 apartments accrued in 2009.
There were many new apartments growing in city districts Star¢ Mesto (River
Park with 138 apartments) and also in difficult transport accessible district
Podunajské Biskupice, where the most significant increase in number of
apartments was in 2010 (Picture 1). The central part of the city (excluding the
city district Nové Mesto) considering the number of inhabitants of its districts
is characterized by low number of new apartments. There were mostly empty
areas used for the new house building development, but the new approach has
appeared recently that prefers building new projects on old industrial areas
(brownfields) [8].

THE MARKET PRICE LEVEL OF APARTMENTS IN NEW HOUSE
BUILDINGS

According to [9] the average price of an apartment for m? in Bratislava has
been increasing since 2005 and gained the top in 2008 (1972 Euro/ m?).
During the following two years the price has fallen, but the decrease wasn’t so
significant to get close to the prices from 2005, when it oscillated around 1 148
Euro. In 2009 was the average price of apartment in new house building 1 749
EUR for m? and in 2010 1 726 EUR for m*.

The data from our own research are showing that the highest price of the
apartments in the new house buildings was in 2009. Here we have to point to
the fact that while our data were collected in 1. quarter in respective years, the
data by NBS were collected during the whole year. High prices of the
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apartments in 1. quarter in 2009 in our research confirm the level of the prices
of apartments in 2008 according to NBS, when they were not pressed down by
the crisis yet. The high prices of the apartments have fallen later during 2009.
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Fig. 3: The average market prices of new house buildings for m? in respective
Bratislava city districts in 2008-2010
Source: data obtained by own research work, modified by authors

The highest average prices of the new apartments are naturally in the city
center in city district Staré Mesto. The prices of the new apartments running
over the average price levels of other city districts are in Devin and Nové
Mesto (Picture 3). The new apartments in Nové Mesto are overpriced thanks to
exclusive location Koliba with the best city view, low built up area, direct
nature contact. A similar explanation we can use in the case of Devin, where
the prices are high as well. Devin is very attractive location with rural character
close to natural and cultural landmarks with good amenities and relatively good
transport connection with the city center.

The lowest prices of new apartments are in Podunajské Biskupice, Vrakunia,
Devinska Nova Ves and Zahorska Bystrica. These city districts are edge parts
of the city, the demand for apartments in these locations is much lower than in
the locations closer to the city center with much better transport connection.
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Priestorové rozmiestnenie bytovej vystavby v intraviline mesta Bratislava

Bratislava ako postsocialistické mesto sa sjej zazemim dynamicky rozvija a
Vv intraurbannej  $truktire podstupuje mnoho zmien, ktoré st podmienené
transformaénymi procesmi prebichajucimi v jednotlivych castiach mesta rozlicnou
intenzitou. Zakladnym elementom funkénej a morfologickej priestorovej Struktury
mesta je bytova infraStruktura. Byvanie a jeho kvalita ako jedna zo zakladnych
Pudskych potrieb a Strukturny prvok mesta je preto reflektované v prebichajucich
premenach jeho vnutorného a vonkajSicho priestoru. Vyvoj bytovej vystavby
v minulosti pod vplyvom socialistickych ideologii ako 1irozvoj V doznievajicej
ekonomickej krize, tendencie a smery rozvoja v budticnosti preto patri k aktualnym
interdisciplinarnym témam vyzadujucim si pozornost” odbornikov celej vedeckej obce
sociologov, urbanistov, architektov, no v neposlednom rade geografov.

Pre planovanie a skvalithovanie urbdnneho prostredia, ako aj pre identifikdciu moznosti
a potencialu rozvoja bytovej infrastruktiry v priestore mesta je dolezit¢é dokladne
analyzovat’ problematiku priestorovej diferenciacie jeho existujicej obytnej zastavby.
Cielom vyskumu je preto poukdzat' na priestorovi distribiciu bytovej vystavby na
uzemi mesta Bratislava vo vztahu k jej trhovej cene a nasledne stru¢ne poukazat’ na
meniacu sa intraurbannu $truktiru hlavného mesta SR.

FORMING OF MICROREGIONAL ASSOCIATIONS (MRA) IN
SLOVAKIA

Tomas Charvat, Ladislav Tolmaci

Comenius University in Bratislava, Faculty of Natural Sciences, Department of
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Abstract: Paper deals with the particular phases of forming the microregional
associations in conditions of the Slovak republic. Microregional associations and their
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practical analysis became research issue nowadays. Authors of this paper assess the
process of forming of microregional associations in Slovakia since the 1990s to current
situation. They do not pay attention only to the dynamics of this process, but also to
specialisation and structure of particular associations. On our territory the
microregional associations occurred first in a form of inter-communal cooperation. The
managements of the microregional associations started focus on utilising external
financial sources from diverse grant schemes. In the last years the microregional
associations are formed mostly with the view of joining the network of local action
groups (LAGS).

Key words: Microregion, microregional association (MRA), Slovakia, local action
group, communal cooperation

INTRODUCTION

Microregions (regional associations of local self-governments) can represent an
effective tool of spatial development on the subregional (microregional) level.
Studying the particular steps and ongoing progress within the microregional
associations in Slovakia, however, is a quite complex task. Comparing with the
neighbouring countries there is lack of legislation adjusting the observed
problem and no an institution that monitors such a process. Until 2007, the
Slovak Environmental Agency (SEA) in Banska Bystrica registered the grant
applicants (potential beneficiaries) within the state Village Recovery
Programme in Slovakia (Program obnovy dediny). The registry mentioned
above represented the only for public available database of microregions
dealing with spatial development in Slovakia. As a consequence of restrictive
measures, the SEA stopped monitoring this process and there is no official
authority responsible directly for this kind of agenda in Slovakia. Furthermore,
the attention of geographical research community is quite little problem. In
case any authors are studying microregional associations, they focus
exclusively on their application task.

In this paper, the authors focused on the process of creation of microregional
associations in Slovakia whereas making use of the information from public
accessible sources. For analysing the MRAs we applied accessible database of
the Slovak Environmental Agency (SEA), Slovak centralised government
registries of public and private bodies (portal ives.sk), Database of the Local
Action Groups in Slovakia (www.nsrv.sk) and the data gained during own
research.
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MICROREGIONS AND MICROREGIONAL ASSOCIATIONS

There does not exist a legal (official) definition of the term “microregion” in
Slovakia. On one hand, microregion denotes “geographically restricted area
that has some common features (natural, demographical, historical, cultural,
etc.). However on the other hand, this term also denotes “voluntary association
of urban and rural self-government with the objective of solving common
problems together and with the aim of searching common ways of
development of the relevant area” [1, 3, 15].

In most of the cases geography avoids to define the term “microregion®
(,,mikroregion“ — in Slovak). Urban and rural geographers and experts in the
field of public service the microregion understand as an administrative unit on
the level between the level of urban and rural self-governments and the level of
districts (counties, regions). Then the term “natural microregions” is widely
used for such microregions. This attitude is advocated by Slavik and Bac¢ik [4],
Slavik, Kozuch and Bacik [5], or Sloboda [6, 7, 8, 9] or Sloboda and Dostal
[10, 11, 12]. The project of Czech nodal microregions was presented by
geographers Halas, Kladivo, Sima¢ek and Mintalova [2]. Geographers dealing
with rural landscape pay attention to the potential of microregional
associationsin the development of the countryside. They focus on the analysis
of their activities and relevance for the development of a particular microregion
in application level. The Works of for example Spisiak [13, 14, 15, 16, 17, 18,
19, 20, 21], Tvrdonova, Piknova and Reed [22], Klamar [3] and other works
can be categorised in this group.

We believe that the microregion can be simply defined as a purpose-defined
(spatial) unit consisting of two or more communities (generally not exceeding
the number of communities within a district), which are homogeneous in
one spatial or human-geographical feature, or are defined in the common
development objective (plan, development project, etc.). Therefore it is
a spatial unit composed of towns which are connected by a common spatial
(geographical) or social aspect (feature) or development plan.

Microregional association is a legal entity (legal person) established for the
purpose of achieving common solutions whereas increasing the level of
economic development, social development and spatial development of the
region. Subject-matter of activities of such an association is defined by the Act
on as support of regional development No. 539/2008 of Coll., usually in the
fields of social environment (mostly collecting, transport and disposal of
communal waste, conducting and treatment of sewage), municipal transport,
education, culture and local tourism; with common activities the association
helps to create favourable conditions for fulfilling the tasks of the communes as
well as those of the higher territorial unit. Rural microregional associations are
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also created in order to prepare effectively the development programs with the
objective of increasing the quality of rural life.

To distinguish these communes associations from other (civil or interest)
associations where their members can be natural or other legal persons, or
possibly from regional associations (bigger part of the area — region), the term
microregional communal association is used, i.e. its shorter version
microregions. Frequently the term “microregion“occurs in the official name of
such an association because the associated urban and rural entities want to
underline their affiliation with the particular geographically delimited territory
[1]. This shorter term we recommend to use only for the area where the
particular microregional association, and thus it is not intended for the
particular legal person who is dealing with the regional development of this
area.

To enable the entrance into legal actions of a microregional association it has
to have a form of legal person. MRA as alegal person is founded by
registration at the respective body according to the type of association
(mentioned bellow). Microregional or possibly interest communal associations
can be registered (as legal persons):

a) at the Ministry of Interior of the Slovak republic according to the Act.
No. 83/1990 Coll. - on Association of the Citizens, later amended as civil
association,

b) at the District State Administration Offices (OU) in the regional capitals —
previously at the Regional State Administration Offices (KU) — sections of
General Interior Government in the Register of interest associations of legal
persons in accordance with § 20b - f of the Act. Of Slovak National Council
No. 369/1990 Coll. on local self-government later amended as communal
association,

¢) In accordance with § 20i section 2 of the Act. No. 40/1964 Coll., of the valid
civil code as interest association of legal persons at the district area of the
region capital town (Okresny trad v sidle kraja).

FORMING AND DEVELOPMENT OF MICROREGIONAL
ASSOCIATIONS (MRAS)

1% Phase

First microregional associations were formed in 1992 on our territory. That
time three microregional associations were founded in the districts of Kosice-
environs, Levice and Galanta. In the following years only a small number of
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associations were founded. They were registered mostly at regional offices as
communal associations and interest associations of legal entities. Driving force
of these groupings were mostly smaller towns and villages in rural areas,
therefore mostly rural microregions were founded (Klamar, 2007). Under
conditions of lack of sources and great number of small rural communities
(villages) the main reason for creating microregions is to overload the inability
of small rural communities to ensure complex range of services and effective
promoting of their territory. Cooperation within the microregions is oriented
towards the fields related the environment, common promoting of the territory
and local infrastructure.

2" Phase

A marked increase in the number of registered entities occurred after 1998,
particularly in connection with the start of the pre-accession European Union
grants. It was also possible to draw a financial subsidy from the Village
Recovery Programme, which has provides small financial grants for the
renovation and development of villages. Moreover, in 2000, a civic association
based Rural Parliament (VIPA) as a platform to support rural initiatives. In
1998-2000 there were registered successively 10, 25 and 42 new micro-
regional associations. Compared with previous period, micro-regional
associations are increasingly starting to be formed in the form of civil
associations that are registered with the Ministry of Interior of the Slovak
republic. This legal form enable their members may also be individuals natural
persons. A large number of new associations reported in 2003, which confirms
the attempt to use pre-accession assistance (fig. 1).
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Fig. 1: Process of registration of newly created MRA in Slovakia in respective
years
Source: www.sazp.sk, http://portal.ives.sk/registre/start.do, www.nsrv.sk, own research
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After Slovakia joined the European Union new micro-regional associations are
created almost exclusively as civil associations. The main objective is the use
of financial grants of the European Union intended primarily for rural
development. Because of this, new civil associations are created of which the
structure is more or less in line with EU criteria for financial support of
microregions. Thus 36 out of the 72 of the recently created MRA have called
themselves with the “local action group (LAG)”. Local action groups represent
a specific form of public-private partnership supported directly from European
sources. Their purpose is to develop microregion through the implementation
of predetermined priorities. Unlike Western Europe, where support for such
partnerships through the LEADER approach works for more than 10 years,
Slovakia has joined this initiative for the first time only in this programming
period. Status of the local action group has been awarded to 29 microregional
associations which can announce calls for its members and projects co-
financed by funds of the European Union (Fig. 3).
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Fig. 2: Microregional associations in Slovakia (without LAG)
Source: www.sazp.sk, http://portal.ives.sk/registre/start.do, www.nsrv.sk, own research
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Tab. 1: Number of MRAs in relevant regions of the SR, current state
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Source: www.sazp.sk, http://portal.ives.sk/registre/start.do, www.nsrv.sk, own research

SPATIAL STRUCTURE OF MRA

As shown in Fig. 1 and Tab. 1, the spatial structure of the MRA in Slovakia is
very heterogeneous. The largest concentration of MRA is the Region of Banska
Bystrica, Presov and Kosice. This relates to the action of VIPA which is
located in Banska Bystrica and plays an important role in supporting rural
initiatives. A density microregional e-network is highest in the less developed
Slovak regions. Communal associations arose there mainly as a platform for
joint solutions of the problems of many small communities that individually do
not have sufficient capacity to deal with them. In developed regions of
Slovakia the concentration of MRZ is lower and they are focused mainly on
promoting the area. In connection with the establishment and support of local
action groups the situation is changing, the association applying for the status
of local action groups in Slovakia are more evenly dispersed. Many of the
associations applying for the status of LAG are associations of earlier founded
microregions.
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Fig. 3: Local action groups in Slovakia (2011)
Source: www.nsrv.sk

CONCLUSION

Forming of microregional structures in Slovakia is a specific process and we
can nowadays just hardly estimate its consequent development. After the
introductory phase where the associations were created in the need for ensuring
with dignity the basic needs of population and in effort for promoting the area,
another phase of attempt for grant awarding arose. Microregional associations
were created with the objective of development and renewal of regions, mostly
by the support from national as well as pre-accession grants. After accession to
the European Union, the process of creating new microregional associations is
decelerating and mostly public-private partnerships are created with objective
of drawing funds from the financial resources aimed for rural development.
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Formovanie mikroregionilnych zdruZeni na Slovensku

Na Slovensku nemame zakonnu definiciu pojmu mikroregion. Pod mikroregiénom sa
na jednej strane oznacuje ,,geograficky ohrani¢ené uzemie, ktoré ma nejaké spolo¢né
charakteristiky (prirodné, demografické, historické, kultarne a pod.)*. Tymto pojmom
sa v8ak na druhej strane tieZ oznacuje ,,dobrovol'né zdruzenie obci a miest za ic¢elom
rieSenia spoloénych problémov a za Gcelom hladania spoloénych ciest rozvoja
prislusného uzemia“. NajvSeobecnejSie sa mikroregion da vy€lenit ako ucéelovo
vymedzeny utvar pozostavajuci z menSicho poctu obci homogénnych v urditej
priestorovej alebo humanno-geografickej charakteristike, alebo (v) spolo¢nom
rozvojovom zamere (plane, projekte rozvoja). Mikroregiondlne zdruZenie je pravnicka
osoba zalozend na ucely dosiahnutia spolo¢nych rieSeni pri zvySovani Urovne
hospodarskeho rozvoja, socidlneho rozvoja a tizemného rozvoja regiéonu. Formovanie
mikroregionalnych $truktir na Slovensku je $pecificky proces, ktorého d’alsi vyvoj je v
sucasnosti len tazko odhadnutelny. V procese vyvoja mézeme identifikovat’ tri etapy.
Po uvodnom §tadiu, kedy zdruzenia vznikali z potreby dostojne zabezpecit' zakladné
potreby obyvatel'ov a snahy o propagaciu uzemia, nastalo obdobie snahy o zisk grantov.
Mikroregionalne zdruzenia vznikali s cielom rozvoja a renovacie regiéonov najmi s
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podporou narodnych, ale aj predvstupovych grantov. Po vstupe do Eurdpskej unie sa
proces vzniku novych mikroregionalnych zdruzeni spomaluje a vznikaji najméa
verejno-sukromné partnerstvd so zimerom &erpania grantov z prostriedkov EU
uréenych pre rozvoj vidieka. Suc¢asna medziobecna spolupraca sa na mikroregionalnej
urovni sustredi na vytvaranie miestnych akénych skupin, ktoré moézu priamo
implementovat projekty z programy LEADER.

HUMAN-GEOGRAPHIC RESEARCH IN THE MICRO-REGION OF
CERVENY KAMEN

Peter Spisiak
Ustav geografie PF UPJS Kogice,
Jesenna 5, 040 01 Kosice,
peter.spisiak@upjs.sk

Abstract: Studying rural landscape needs to be addressed comprehensively, i.e. in
relation to economic, social, cultural problems, and not least environmental problems.
Increasingly, it appears (and it is also partly applied) necessary to apply rural area
sustainability criteria in the current research, but also the historical aspects. We
applied the addressed the issue of sustainability of a rural area in the micro-region of
the Cerveny Kamer village, which is located near the town of Pezinok, Bratislava
region. The micro-region has been a affected by the impact of the Bratislava city
suburbanization. There are 9 municipalities within the micro-region: Bdhori,
Budmerice, Castd, Dolany, Dubova, Jablonec, Pila, S‘tefanovd, Vistuk. Basic
information for fulfilling the essential requirements of sustainable development derives
from the survey of perceptions of the local area by the inhabitants of the municipalities.

Key words: micro-region, human geography, sub-urbanization, life quality

INTRODUCTION

Research of a rural landscape has got under focus of several disciplines, from
which human geography holds an important position. In Slovakia, there are
several institutions conducting research in this area which deal with
sustainability and development.

In particular, there are scientific research institutions and universities having a
great human potential for addressing rural research. Major universities with a
strong focus on natural sciences comprise Comenius University in Bratislava
and Pavol Jozef Safarik University in Kosice. Geographic department at these
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institutions carried out a considerable number of project oriented towards
development of rural landscape. The research was undertaken in model regions
that are now proven representative not only from theoretical and
methodological point of view but also from the application point of view, i.e.
that research results are applicable in practice.

The research presented in the paper uses the idea of micro-regions or micro-
regional associations, which were officially established, or they were founded
on the basis of several geographical criteria. A micro-region can be defined as
an area subject to larger regions and regions on a higher hierarchical level
(Dubcovd et al. 2001, Klamar 2005, Tousek et al 2005). The term is used in
relation to the term region and its hierarchisation on the basis of summation
characteristics. Micro-region is often referred to the identification of a nodal
region, i.e. shows aspects of hierarchical organization. This means subjection
and gravity of sub-regions (micro-regions) towards a centre or several nodes.
Several researchers differentiate two or three levels of the micro-regions: (i)
the micro-regions on the first level are similar to gravitational areas of
settlement centres of local importance, (ii) the micro-regions on the second
level comprise current districts and micro-regions, (iii) the micro-regions on
the third level are related to the transfer of integrity onto higher levels which
results into increasing importance of middle and large work micro-regions in
the regional structure.

Nowadays it is possible to define the concept of micro-region in conjunction
with regional development of municipal associations in order to develop by
splitting the development incentives on wider group of regions, towns and
villages. Micro-regions, i.e. rural micro-regional structures in the present
concept can be understood as an association of municipalities in which
municipalities act together, share a common agenda, purpose and united in
their efforts to realize the micro-region development of the territory from
various aspects (natural, cultural, social, socioeconomic, environmental, social
aspects etc.). Micro-regions present the basic geographic units with common
social economic-cultural and, importantly, environmental issues, which are
able to create actual identical development program based on the use of local
resources and innovative practices, the principles of partnership and
cooperation. They are actually communities of municipalities (rural but also
urban) and inceptions of essential administrative municipalities (Spisiak, 1999).

Geographic Background of the Micro-region of Cerveny Kameii (MCK)

The issue of sustainability of a rural landscape was applied in the micro-region
of Cerveny Kamen (MCK), which is located in the district of Pezinok,
Bratislava region. Detailed research was carried out in years 2006 and 2007,
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while after that period the micro-region was observed for some selected
human-geographical specifics, for example specific forms of suburbanization,
transportation, tourism, and local government.
This micro-region shows tendency of influence by the cities of Bratislava and
Trnava in terms of suburbanization, but also shows a significant
suburbanization impact of the neighbouring towns of Pezinok, Modra, which
markedly affected their rural hinterland in the area of the studied MCK. This
micro-region comprises 9 municipalities: Bahoi, Budmerice, Casta, Dol’any,
Dubova, Jablonec, Pila, Stefanové, Vistuk.

Basic information for fulfilling the essential requirements of sustainable
development were acquired from a field survey of how local inhabitants
perceive the area of municipalities. From historical point of view, this area is
very unique as a major trade routes and royal routes passed through the area.
One can consider the following villages as being the oldest in the area: Casta
(1240, Rotenstein, Piberspruch, Vereskw), Bahon (1244, Bahon, Superior
Bachan), Vistuk (1244, Vyscha, Wysta).

In terms of the municipal administration the territory belonged to the
Bratislavska Zupa County. From physical-geographical point of view MCK is
situated between two natural units — the mountains of Malé Karpaty and the
lowland of Podunajska nizina. The Malé Karpaty Mountains extend to the
territory in the northwest and the southeast is encompassed by agricultural
Podunjaksa niZina, especially the part of the Trnavska pahorkatina hill-land.
The municipalities of Dolany, Casta, Dubova partially comprise Malé Karpaty
(north part) and Trnavskd pahorkatina (south-east part). The cadastral
territories of Stefanovd, Budmerice, Vistuk, Jablonec, and Bahoii entirely
comprise Trnavska pahorkatina. From the hydrological point of view, MCK is
drained by the river of Vah, especially its right tributaries of Vistucky potok,
Gidra, Stefansky potok. Soils in the region are fertile classified as brown soils.
In the mountainous areas, the brown soils change into luvisols and cambisols
developed on the slopes of Malé Karpaty. The climate in this area is warm and
dry with mild winters.

Human-geographic research focused on the quality of life in the
municipalities of the MCK

The content, quality and intensity of man's relationship to the territory in which
it resides and lives, significantly influences his behavior and activity. If one has
created a positive relation to areas of his or her life and work, it is expressed in
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the total spectrum of socially desirable off-work and work activities and it is
reflected in a lower rate of potential migration.

In human-geographical analysis in the context of applications to the MCK
project, we addressed several factors of the issue of life quality as it is
indicative to measure the quality of human relationships with the environment
in which he lives as this is a measure of the quality of human potential, which
is very important in the context of sustainable development programs of the
studied community. Man's relationship to his own village or to the landscape in
which he lives, is a specific type of variable and can be examined only under
the so-called "soft" data acquired by empirical research and observation.

The research was undertaken using questionnaire investigation for estimation
of the complex view of particular village in which all representative groups of
population were included. The choice of respondents was random at the
beginning but in the further steps it became selective in order to comprise the
structure of population (by gender, age, education, economic activity). There
were 181 people questioned who were older than 18 years. The questionnaire
comprised 154 questions in grouped in 20 blocks. The blocks created a
comprehensive scope for a complex understanding of the economic, social,
cultural, and last but not least, environmental levels in these communities. The
research was carried out in all 9 municipalities. There were 25 people
questioned in Bahof, 32 in Budmerice, 33 in Castd, 24 in Dolany, 15 in
Dubova, 14 in Jablonca, 8 in Pile, 7 in Stefanové, and 23 in Vistuku. There
were 28 000 answers acquired in total, in which both quantitative and
qualitative parameters were collected.

Individual responses will be quantified and dominant priorities will be
identified for particular blocks of questions. Furthermore, we will look for
correlations according to individual demographic groups. Geographic aspect
will be addressed by identification of individual specifics of each municipality
as well as their manifestation in cross-regional range. In particular, it appears
that the population shows certain mobility, not only in the closest surroundings,
but since the MCK has good transport location, penetration of the population
into more distant locations and regions can be observed.

The questionnaire comprised detailed questions about the conditions and the
quality of housing, coexistence and neighbourhood relations, health and social
care, educational facilities, quality and range of services, opportunities for
sport, recreation and other activities, cultural and social activities, conservation
of cultural and historical sights, cultural and historical art and craft traditions,
the possibilities of jobs in the village and its surroundings, public transport and
security in the village. Further questions were focused on the participation of
the village inhabitants in public life, the awareness of population activities
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taking place in the community, promoting community to enhance its attraction
for visitors, the overall environmental quality and community development
assumptions. Respondents to the questionnaire responded to the closed and
open questions. The closed questions have the option "yes" or "no", and the
option to assign a grade (from 1 to 5), which assessed their satisfaction
(acceptance) or dissatisfaction (disagreement) with the area. The open issues
have the possibility to freely articulate their views and ideas.

CASE STUDY OF THE CASTA MUNICIPALITY

The municipality of Casta has a central position in the MCK and is the largest
municipality in the micro-region. It is also the seat of the MCK regional
association. The questionnaire was targeted to acquire large sample of the local
population comprising all age groups and all economic groups in order to get a
complex picture of the village. The village has a relatively low population
growth over the period 1869-2001. The period after the WW Il enjoyed steeper
increase. The largest number of inhabitants was recorded in 1961 with 2261
inhabitants. After this period there was a slight increase. The population
growth is  specific  for being the largest amongst the
municipalities during 1880-2001 in the MCK. Just after 1991, there was a
slight decline of population, when Budmerice recorded faster increase of
population. Overall, during the monitoring period, the number of houses has
increased by 374. Geographical location of the village is favourable, which is
an important aspect of its development. Tme village lies below the main
foothills of Malé Karpaty and significant route which is the Wine Route of
Mal¢ Karpaty. First class road passes through the village connecting Pezinok-
Modra-Smolenice-Trstin which has a positive and decisive impetus to the
village development for future. Moreover, this route connects to other second
and third class roads within the municipal territory towards the direction
Budmerice-Stefanova and direction Cerveny Kameii-Pila. Assessment of the
responses collected during the questionnaire will be focused on the important
aspects and alternative opinions which can give a comprehensive picture of life
in the village and its surroundings.

Housing is now one of the decisive issues of municipality development. Older
houses dominate in the village of Casta, which were built between 1946 and
1970, when there was also the greatest increase in the number of inhabitants.
45% of respondents live in older houses, other forms of housing such as
renovated detached houses are also represented in a very high rate (33%) and
their share is increasing every year thereafter. This relates mainly to a
convenient transport location of the village, as some families commute from
the surrounding towns. Further, the village has a certain nodal function and a
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certain quantity of existing and readily available services. In evaluating the
benefits of housing, there were several alternatives offered in the questions.

In all of them, positive reactions dominated. Maximum of positive responses
was recorded for the alternative of  "ownership of the house, gardens,
economy", where over 78% of respondents were very satisfied and satisfied
(agree or fully agree), respectively. The alternative of "the life here is more
peaceful” was addressed by 96% of respondents who were also very satisfied
and satisfied (agree or fully agree). In order to capture opinions on the
disadvantages of housing in the village, there were four alternatives provided to
the respondents. Most respondents were disappointed about lack of jobs in the
village — 36% of surveyed respondents. About 46% of the surveyed inhabitants
share opinion that the village offer few opportunities for self-realization.
Slightly more than a half of the respondents disagreed with the statement (50%
-53%) that there are few opportunities for shopping and use of services and that
one needs to commute elsewhere in order to access them. In general, people are
satisfied with housing in the village of Casta they do not mind with some
disadvantages. Housing is closely related to mutual relationships with
neighbours. More than 61% of respondents say that friendly relations with
good relatives or friendly confidential relations dominate in the village (over
15%). Good co-operation without any special personal relationship is between
24% of surveyed respondents. No negative negative alternatives on
neighbourly relations were recorded in the questionnaire.

Health care is, in general, on a good level as the respondents are satisfied or
very satisfied. There is overall high satisfaction with health care for youth
(51% of responses) and health care for adults (45%). Positive reactions on the
quality of health care and related services are very likely due to recently
refurbished health care centre where qualified pharmacists and medicine
doctors work. In terms of social care, a relatively high satisfaction (51%) or
even very high satisfaction (33%) was recorded (graph CAS6). The village has
a centre for social care which provides nursing care for elderly people. In
general, people are satisfied with the work of the municipal administration staff
including the mayor. However, they miss more services for elderly people who
would like to meet more often on a communal basis. Regarding the education
services, respondents seem to be satisfied. There is one primary school and a
kindergarten in the village. While 54 % of respondents were satisfied with the
kindergarten fewer shared the same opinion on the school (39%). Overall,
positive feedback on the level of school services was recorded and several
suggestions for improving the education were outlined.

Trade and services in the municipality was addressed by 15 major
alternatives. Respondents expressed great satisfaction and satisfaction with the
quality and range of foods (75% - 24%) and drugstore (42% - 57%). They are
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also satisfied with the quality and assortment of manufactured goods (60% of
respondents), with the services of local marketplace, while dissatisfied with the
quality and range of footwear and textiles (30% of respondents). The village
lacks carpentry and glaziers, information centre, shoe repair, footwear and
textiles. There are the following business facilities in the village: the street of J.
Holgek - building, buying pallets, cargo transportation, purchase of secondary
raw materials, paints and coatings service, grocery, bar, pack-house, pub, the
Jablonova Street - gas station, street of Cpt. Rasa - post office, women's and
men's hair salon, canteen, hardware and key-maker, grocery, cheap clothes, the
Modranska Street - gardening centre, the square of R. Fabry - restaurant,
grocery, canteen, the non-government health center with dental clinic,
gynecology clinic, a pharmacy, a doctor for children and adolescents; the
Podhajska street — selling and servicing vehicles on the Revolu¢na Street -
florist. Improvement of services, competitiveness and quality of service in the
village requires more restaurants, more choice of assortment in the existing
businesses and improved professional behaviour of the shop-assistants in
stores. Great satisfaction and satisfaction was expressed as traditionally with
the mail services on the car repair shop, hair-dresser and barbers, tailoring and
carpentry. On the other hand, dissatisfaction exists with the water supply
services, and electronics, locksmith (Figure CAS9). The inhabitants proposed
improvement of information labelling for visitors, info centre, build
guesthouses, restaurants, code of conduct of the service staff, extend the
opening hours, lower prices and offer greater choice of goods and services.

The quality of life is also expressed in accessibility of sport and recreational
activities. The greatest satisfaction occurs with the level of football, hiking and
cycling. The biggest disappointment and dissatisfaction among respondents
was expressed with opportunities for tennis, volleyball and water sports. The
village runs a karate course, cynology course, shooting course and a voluntary
fire brigade. Village offers opportunities for cross-country skiing — the
Castovska pitdesiatka event, opportunities for hiking, cycling and
powerlifting. The locals would appreciate tennis courts, playgrounds, better
and new hiking trails, swimming pool, and better service of rural tourism. They
are satisfied with activities of the Malokarpatska Wine Route, with options for
wine and agro-tourism, services at the Cerveny Kamen Castle, with the theatre
activities, with the opportunities for fishing and hiking. The other leisure
activities of interest comprise development of tourism and agro-tourism,
viticulture and wine making, theatre shows, shooting and cynology. The
greatest attractors of the village are seen in hiking, the Cerveny Kameii Castle,
horse farm, rural tourism, wine, cycling, various interest groups, theatre and
folk art performances, Castovska pitdesiatka cross-country ski run, shooting
and fishing. Several proposals for improvement of the services for the visitors
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were outlined - to build new and improve existing playgrounds for children, to
promote rural tourism, promoting theatrical performances and youth clubs and
language training for local people.

The village organizes several cultural and social events throughout the year.
The castle of Cerveny Kame is the dominance of the village and it attracts
visitors with various attractions and related events during the year and
regularly. Attractive events include traditional erection of May trees, children's
fairs and feasts, theatre events, Cervenokamenské pilgrimage, Castovska "50-
ka" — cross-country skiing trail, knight days, Mrenica, bonfire and more.
Cultural and historical monuments of the village comprise the already
mentioned Cerveny Kameii Castle, the Pillar of shame, Fuger’s house, church,
chapel, Holy Trinity a statue, Memorial of Juraj Fandly. Respondents
expressed the need to increase the level and quality of cultural and social
activities such as establishing a cultural centre, expansion and improvement of
services, establishment of a cinema club for young people, greater involvement
of citizens in the communal actions, etc.

Business opportunities satisfy about 54% of respondents, while 30% of
respondents are satisfied and also dissatisfied with jobs in the village. There is
considerable interest in working in tourism and agro-tourism (28% of
respondents), followed by trade and services (20% of respondents) and
construction (13% of respondents). The interviewed respondents expressed the
need to develop better infrastructure and economic conditions for the
emergence of new firms, construction pensions, construction of new residential
houses, shops, a new entertainment parks, creating more jobs and providing
tools for wider promotion and fulfilment of citizens in the municipality and in
the region.

Public transport largely satisfies or very satisfies the population (48% and
42% responses respectively). This concerns the direction towards Modra and
Pezinok. Most people are dissatisfied with transport towards Trnava and into
the surrounding villages. Generally, there is only a slight satisfaction level on
quality of public transport. The questioned people regard the safety in the
village more as satisfactory (24% -48%) than dissatisfactory (6%). Also, more
people are satisfied with the level of crime (18% -36%) than dissatisfied (6%).
Safety in the municipality could be improved by establishing municipal police
which was proposed by up 58% of respondents and 17% of respondents ask for
improved lighting.

Public life in the village enjoys o good level of satisfaction by the respondents
who are predominantly gently satisfied (45%) and fewer are very satisfied
(24%) with public activities. There are only 3% who feel dissatisfied.
According to the responses, public life in the village is mostly determined by
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community organizations (63%) which activities generally satisfy the people’s
needs. The church runs its activity on a neutral level of satisfaction by 45% of
respondents - neither dissatisfaction nor satisfaction, 18% of respondents feels
very dissatisfied with the work of local church. The work of local authority is
generally appreciated by the residents and 45% of them are very satisfied and
while 42% are satisfied. No one was dissatisfied. Traditionally, strong
dissatisfaction and discontent is expressed regarding the work of political
parties in favour of citizens (24 %21 %). Regarding satisfaction with the work
of members of the municipal assembly and the mayor, the respondents rated
their as positive rather than negative. Residents are more satisfied (39 %-21%)
to very satisfied (21 %15 %) with the work of mayor as oppose to the work of
the members of communal assembly. General awareness of the local
population appears to be high. The residents feel informed by the local
authority, 45 % are satisfied to very satisfied. Regarding the information on
cultural, sport, social and recreational activities residents feel rather satisfied
(33 %57 %) to very satisfied (2 7%—48 %).

Environment knows people very well, 63% of respondents know well and 27%
of respondents know very well. The nicest part of town is considered a park at
the pump, Cerveny Kamen Castle and its surroundings, memorial J. Fandlyho,
village square, local authorities and the surrounding area, the cemetery area of
hills and Hosték, forest - foothill area of the village. Castanské the worst dump
in the beginning of the village, around the main road and the entire main road,
residential buildings and their surroundings, Sokol street. In relation to the
environment should be particularly reclaim public spaces of public green areas,
maintain cleanliness and increase opportunities for recreational and sporting
activities. The village still use the funded projects and grants for rehabilitation
and reconstruction of sidewalks, schools and the main street, co-finance the
implementation of water supply and creating a nature trail and build a dwelling
house.

Environment is very well known to people, 63% of respondents stated it is
well-known for them and 27% of respondents know it very well. The following
sights are considered the most beautiful parts of the village: green park at the
petrol station, the Cerveny Kamen Castle and its surroundings, memorial of
Juraj Fandly, the square, local authority building and the surrounding area, the
cemetery area, hills of ViSok and Hostaky, forest - foothill area of the village.
The worst parts of the village include: the dump of the Casta village in the
beginning of the village, the surroundings of the main road and the entire main
road, residential buildings and their surroundings, Sokolska street. In relation
to the improvement of the environment, it should be particularly focused on
development of public spaces, green areas, maintenance of cleanliness and
increased opportunities for recreational and sporting activities. The

345



municipality has exploited the funded projects and grants for rehabilitation and
reconstruction of sidewalks, schools and the main street. Further, the grants
were used in co-financing the implementation of water supply and creating a
nature trail and build a dwelling house.

THE MICROREGION OF CERVENY KAMEN - SYNTHESIS

It is important to stress that the overall assessment of the survey among public
provides a comprehensive view of the MCK. Majority of the responses were of
a local character. Often, these provide basis for synthesis of local perception,
they can be mapped providing a certain image of the "individuals", meaning
the municipalities which can prepare any serious project concerning the
development of the micro-region. Regarding the housing, the old family house
is the most frequent type of accommodation for residents, but living in a
renovated house or in a new house is becoming more frequent. The biggest
advantage of living in the countryside is the quite and peace of the
environment. To what extent this will be perceived in the future is determined
by the influx of new inhabitants into the MCK, which is inevitable, since the
area has a favourable geographical location and good physical-geographical,
but also the human potential. The disadvantages of living in the MCK count
classical forms, which are common in other rural regions. These encompass
lack of jobs in some developed municipalities the poorer self-realization of the
residents. These are all ideas for the government to pursue activity in order to
satisfy the needs. Generally, good-neighbourly relations exist among people in
the countryside. This was confirmed in the MCK as a whole, where only 2% of
respondents had the impression that in arguments are frequent and cooperation
between citizens is impossible.

Another problem to be addressed in the area is the health care for all
populations. In some villages, especially in the larger ones, there is a general
practician doctors established, but it turns out that this is not enough and often
there are objections to their work. There is a greater internal discontent
regarding health care for the adults, as younger generations are often provided
health care services at school or at work, which is outside their residence.
Health care is partly related to social work with which the inhabitants are
slightly higher than satisfied than with the health care. The social work
treatment has not yet concerned larger population groups as the locals help
themselves. To keep the younger people in the MCK, it is important to
maintain the level of education, which relatively satisfies the needs. However,
there is still some dissatisfaction with the level of education at second level of
primary schools. Primary schools also achieved some success in competitions
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such as the school in Vistuk or in Budmerice, which to some extent motivates
the younger teaching staff absenting in the MCK.

Trade and services belong to the important factors of rural development. The
residents expressed relative satisfaction with the local retail, especially with
groceries and drugstores. People seem to be mostly disappointed with
footwear stores, textiles and industrial goods stores. It would be beneficial to
locate building goods store in the MCK because of rapid construction in the
suburban zone Bratislava. Regarding the services, there is a slightly larger
dissatisfaction as oppose to retail structure. The post office services (88 %)
enjoys the greatest satisfaction while the biggest disappointment is with the
glaziers (67 %), the electronics services (52 %) and the locksmith (52 %).

In general, football belongs to the most important sport activities run in a rural
environment. The MCK is no exception, although gradually other sports such
as cycling and hiking are becoming more popular, especially in villages in the
Malé Karpaty Mountains. Some dissatisfaction exists with water sport, which
lacks swimming pool or lakes in this region. Hence, building an artificial lake
or a pool would be beneficial for the region.

Business in the countryside is slowly converging, but the region still has not a
strong position. This is reflected in a quite strong dissatisfaction of people with
employment in villages or by entrepreneurs. Proposals made by the
respondents for establishing new industries in the MCK comprised trade and
services (25 %), followed by tourism and rural tourism (20 %). The contact
with the surrounding area is via transport systems. This area is dominated by
road transport. Railway affects only the peripheral parts. The transport system
dissatisfies the people as is a small number of connections and apart from the
main rush hour time it is difficult to get as near as the rural municipality or
town. The best transport access exists in the villages situated at crossroads and
in the peripheral villages. Improvements of the transportation require
willingness of the supra-regional authorities.

The rural landscape is generally considered safe from different perspectives,
but the area often serves as transitional, therefore it is possible to expect some
negative effects. This was not confirmed in the survey. The population feels
secure enough, while rural communities have to guard their safety through self-
regulatory means. Most of the respondents suggested founding municipal
police (34%), but most municipalities cannot afford this due to low budget.

If the countryside demands for an efficient and economic-ecological
functioning, it is necessary to involve local people in its management. This
involvement is weak so far. People tend to rather passively perceive what is
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happening in the village and they get involved only in the traditional activities
associated with cultural and social focus. The activities in the MCK are
supported by major organizations. Perhaps the local authority enjoys the higher
credit among population, but it is also mandatory for any local government.
The church has maintained a certain standard of satisfying people’s needs.
People are very dissatisfied with the work of political groupings. This activity
is closely related to the satisfaction with the municipality and its mayor.
Overall, there are is satisfaction (31% satisfied or very satisfied, 40%
dissatisfied or very dissatisfied). So the mayor enjoys relatively greater
satisfaction than the members of local assembly (36% satisfied or very
satisfied, 29% dissatisfied or very dissatisfied). Awareness of what is
happening in villages the MCK is good. People feel that it is worse with
respect to the visitors of the worse for the visitors of the MCK.

It seems that people know strengths and weaknesses of their environment.
People consider both cultural and historical but also current artefacts (churches,
castles, mansions, building material, aesthetic works), but also natural
peculiarities (local woods, around the middle of the village) as the strongest
attractors of their landscape. This proves that rural population has begun to
realize the quality of rural environment and wants to stay in it, wishes to live in
it, conduct business and relax in it.
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Humanno-geograficky vyskum v mikroregiéne Cerveny Kamei

Vyskum kultirnej krajiny, do ktorej vidieckej krajina nepochybne patri, si vyzaduje
permanentné sledovanie ¢i uz fyzicko-geografickych alebo huménno-geografickych
prvkov krajinnej sféry. Zmena kultirnej krajiny z hl'adiska fyzicko-geografickej je sice
¢asovo neporovnatelné dlhsia ako zmena humanno-geografickd. Ak sa v dostato¢nom
predstihu nepostrehne ¢o len maly naznak zmien niektorej zo zloziek fyzicko-
geografickej sféry, moze dojst k vyraznému poskodeniu kulturnej krajiny. V
predlozenom prispevku sme sledovali humanno-geograficky vyskum vo vidieckom
mikroregiéne Cerveny Kamefi, ktori sa nachadza na styku pohoria Malé Karpaty
a Podunajskej niziny so zdmerom zachytit’ nosné prvky kvality zivota. Nakol’ko v juni
2011 postihli zna¢nu €ast’ tohto mikroregionu katastrofické zaplavy, tento fakt miestne
obyvatel'stvo pri vyskume nejako nebralo do tivahy, ak ano, tak len sporadicky. Hladaju
sa pri¢iny, ktoré to spdsobili, resp. ako sa mohlo tomu zabranit. Je nevyhnutné pri
koncipovani vyskumného programu takéhoto typu zakomponovat aj dlhodobé
sledovanie zloziek fyzicko-eografickej krajinnej sféry v kontexte globalneho charakteru.

TRAFFIC SERVICE IN SOUTH MORAVIAN REGION IN THE
CONTEXT OF THE USE OF GEOGRAPHIC OUTCOMES IN PRACTICE

Filip Chvatal, Jan Kuchyiika, Ondiej Sery, Daniel Seidenglanz
Department of Geography, Masaryk University
Kotlarska 2, 611 37 Brno

fchvatal@mail.muni.cz, kuch@mail.muni.cz, ondrej.sery@mail.muni.cz,
seidenglanz@geogr.muni.cz

Abstract: Transportation, respectively transport services are essential factors for the
development of a territory. The present contribution analyzes the transport services in
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South Moravian Region, up to the level of municipalities. It also identifies specific
factors that have essential impact in the region on creating the final shape of public
transport. On the one hand contribution verifies the effect of generally expected factors
(population size of municipalities, transport infrastructure, development of an
integrated transport system, major employers, etc.), on the other hand, it also provides
space for the evaluation of specific conditions. Subsequently, it compares the findings
obtained with the South Moravian Region documents and documents from other
institutions that are dedicated to the issue of public transport, or they deal with them in
some way .

Key words: Traffic Service, South Moravian Region, Documents about regional
development

INTRODUCTION AND THEORETICAL BACKGROUND

Study of public transport belongs to some of the basic components of Transport
Geography. State of transport services is together with the technical state of
transport infrastructure decisive catalyst that allows interaction and
complementarity among regions.

Approaches to the study of transport services vary by sector of study. As
representative geographical approaches investigating the spatial differentiation
of municipalities according to their serviceability, let us mention at least
Marada (2010) and Seidenglanz (2007). The second approach represents traffic
engineering sciences (eg Jacura, 2010), dealing with rather technical
parameters of transport systems. Definition of transport services varies. In our
research is essential the legislative framework of the concept defined by the
Act No. 194/2010 Coll, which describes the provision of basic municipal
transport services in CR by public transport (ie, basic daily needs).

Transport service is currently a hot topic that affects the general public. After
taking over of this issue by regional offices occurred quite significant changes
in the financing and organization of public transport. Geographers are studying
transport services since 60 years. Eg. Harsky (1969) and Rehdk (1994). Natural
topic of georaphical works is the area connecting the issue of peripheral rural
areas with worsen transport accessibility. Theme of transport services,
especially in rural areas, engaged Zapletalova (1998), along with Marada and
Kvéton (2006), Seidenglanz (2007) and Borut and Ivan (2010). The results
evaluate often restriction of connections during the transition period (ie after
1990) and their loss especially in the evenings and weekends (see eg
Seidenglanz 2007a, and Marada and Kvéton 2008). Analysis of the transport
service is a bit more complex and more plastic, because decreases of
connections were even not blanket in the 90 years (as illustrated in his work
Seidenglanz 2001 by the example of the newly created district Jesenik). After
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year 2000 is more appropriate to speak about stabilization of public transport
services, instead of limiting the supply (Marada and Kvéton 2010). In this
context we should mention the creation of integrated transport systems, which
often lead even to improvements in the standard transport services, not just on
weekdays but on weekends (eg, South Moravian ITS, ITS in Prague and its
surroundings, etc., Hladik 2007). Among foreign authors dealing with the issue
of transport services, let us mention at least Nutley (1998) and Hornak,
Hurbanek, Michniaka et al. (2008).

Studies dealing with traffic and its impacts in the area must take into account
not only the theoretical view (eg graph theory), but also geographical approach.
Hampls works are the most important foundation in this area (eg, Hampl 2005).
As we shall see in our paper, the essential element is the interaction of the
character of settlements with transport services. Marada (2010) and Kraft
(2009) directly combines the study of transport in relation to the geographical
organization of society. As an example of case study we can mention at least
Jansa (2004). Another approach can then be daily rhythms assessment in
relation to transport services and the relationship to an integrated transport
system (Hladik, 2007). (Seidenglanz 2010) study also the impact of quality
serviceability of setllements in comparison to available jobs and related
plurality of election.

ANALYSIS OF TRANSPORT LINKS

For the purpose of evaluating the spatial reality of transport services in the
South Moravian Region was used database of CHAPS, s.r.o. (in the task of
CDV, v.v.i. for the Ministry of Transport, 1F81C/073/190) Data were available
to the level of individual municipalities. Serviceability of municipalities was
observed by using key indicators as the number of connections, average
commuting time and the first arrival and last departure to/from the center.
These links were then analyzed in terms of availability of the regional city
(Brno) and the municipalities with extended powers (MEP). Serviceability was
also considered as a weekday (Tuesday, the 20th 4, 2010) and weekend
(Saturday, the 17th 4, 2010). Qualitative categories were determined on the
basis of values of parameters entering into the histogram, which could then be
scored and then aggregated. Such aggregated categories represent the level of
community transport services in the spatial scale (see Fig. 1 and 2)
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AVERAGE POINT VALUE OF ACCESSIBILITY BY PUBLIC
TRANSPORT OF SOUTHMORAVIAN MUNICIPALITIES TO

BRNO IN 2010

Administrative unit Categories
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Data Source: ArcCR 500, CHAPS s.F.o.,
Department of Geography FoS MU

Fig. 1: Aggregate point value of transport serviceability from an average
municipality in South Moravian Region to the county seat Brno in 2010 (category 1
= best transport services)

Municipal transport services and their access to the regional city of Brno differ
distictively in dependence of distance from the center. Also here we can
pronounce natural fact that with increasing distance from center also sinks the
level of serviceability. At the same time, however, there are significant
distortions from the current situation, since the analyzed days was not yet
implemented the extension of an integrated transport system of South
Moravian Region (ITS SMR) in Znojmo (1 7th, 2010). This system is a key
factor influencing fundamentally distribution of transport services. The rate of
enlargement and intensification of the ITS SMR forms the whole space of the
region. His influence interfere not only in the situation of transport services,
but in the whole complex of related socio-economic development potentials
and living conditions.
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From Fig. 1 is obvious that the aggregate point value of accessibility by public
transport of average municipalty in South Moravian Region (SMR) to the
regional center of Brno continuously decreases towards the center. The darkest
areas directly surround the city, which indicates very strong ties, which
indicates exceptional quality transport services. The shape of the SMR helps to
reach this level of serviceability to the very border of the region, especially in
the case of MEP Tisnov, Rosice, Ivanéice or Bucovice.

In the areas of lighter tones we find transition zone with an average
serviceability - here are the border areas from the north to the east and MEP
Kyjov, Hodonin, Breclav, Mikulov and Moravsky Krumlov. These areas are
characterized by considerable internal imbalance values. It is caused by more
central planning of the traffic system in remote areas, it means better access to
local major towns, with north-south distance difference.

We can consider especially the district of Znojmo and MEP Veseli nad
Moravou as under-served communities. Another problematic area also will
include the already mentioned MEP transitional zone, especially Moravsky
Krumlov. Specific position occupies district of Municipality with local
authorities (MLA) Vranov nad Dyji, where municipalities shows almost any
visible level of serviceability. In the case of Znojmo is necessary to deliver the
above-mentioned fact that our listed status has been partially remedied by the
introduction of the ITS SMR.

An interesting fact arises from the blending Fig. 1 to the real situation of SMR
distribution transport network. Traces are especially pronounced at larger
distances from Brno. It’s possible to recognize dark traces indicating a better
transport services in places where are going through rail corridors towards
Bieclav or Ceska Ttebova, but also tracks in direction to Olomouc, Kyjov or
Moravské Budéjovice. They are intensively used ITS SMR.
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Transport service is not only measured by the availability of connections to
regional city. In Fig. 2 is shown the situation from the viewpoint of MEP
serviceability. In this view is reflected mainly the impact of Brno, which in its
immediate hinterland usurps connectivity to appropriate MEP. This state of
affairs indeed replicates reality of substitutions services and their availability in
the regional capital. Weaker binding of transport services are also observed in
the district MEP Znojmo. Here are caused mainly by large landscape of the
district and the associated lower availability of its center. Conversely most
strongly interconnected communities by public transport are located in the
southeast part of the region.

AVERAGE POINT VALUE OF ACCESSIBILITY BY PUBLIC
TRANSPORT OF SOUTHMORAVIAN MUNICIPALITIES TO
THEIR MEP IN 2010

Administrative unit Categories
s horder of the region (point values)
border of MEP [ ]6 (60

- Municipality with [ 5 (6:5-90)
extended power (MEP) - 4 (9,5-11,0)
B s (11,5-13,0)
Bl 2 (135-160)
Bl cs5-200

Data Source: ArcCR 500, CHAPS sro.,
Depariment of Geography FoS MU
Bmo 2011

[ L !
0 10 20 40 km

Fig. 2: Aggregate point value of transport serviceability from an average
municipality of MEP belonging to the South Moravian Region to MEP in 2010
(category 1 = best transport services)
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TRANSPORT SERVICEABILITY IN RELEVANT DOCUMENTS

The fundamental conceptual documents of South Moravian Region are
definitely Regional Development Programme (currently for the period 2010 to
2013). Even its analytical mentions Brno as the most important commuting
center and points to the fact that there is an increasing number of workers
coming from more distant areas due to good transport services. In other words,
we can tell on the base of this material that South Moravian Region has a dense
network of communication which is comparable with developed regions in
Western Europe.

To public transport is devoted just one subchapter throughout the analytical
part. Preserving the existing level of public transport is there considered as
essential, especially through integrated transport system (ITS SMR). In
proposal part follows generally defined goal to improve public services. SMR
wants to achieve it through optimization of an integrated transport system,
including interconnection with neighboring countries. Attention is also focused
on the preparation and implementation of transfer terminals. Other proposals
include building a reported car parks and a system of "Bike and Ride", the
introduction of electronic handling of passengers and rebuilding of railway
junction in Brno.

Strategy of development of South Moravian Region build transport
serviceability primarily on ITS SMR. In addition to its unguestionable
economic benefit also points to its potential risks. These include impaired
transport availability and accessibility of remote and economically weaker
parts of the region (in this context are mentioned districts MLA Vranov nad
Dyji and Velkd nad Velickou). The strategy also refers to greater
environmental focus by involving major railroads. Even by its nature is it
rather a general document compare to the Regional Development Programme,
which has determined the main directions of development, but not detailed.
Therefore we can find rather more general expression in the proposal part of
Strategy. On the one hand is ranked among strenghts good transport
accessibility and serviceability of Brno and other municipalities in the region
bordering on major transport routes. On the other hand, this document reflects
poor transport services in peripheral areas of the county (at the district level are
referred Vyskov and Znojmo).

Strategic and development documents of municipalities with extended powers
in the South Moravian Region are focus almost exclusively within its
administrative district. Equally they render formation of the concept of
serviceability to higher self-governing units. MEP basically deal with own
transport availability and accessibility of their facilities. They solve the issue of
transport services in the region indirectly. Except perhaps is for South
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Moravia-specific (and most elaborated CR) an integrated transport system.
Question of connection to the regional center is rather included by specific
municipalities as well as support for other modes of transport and improving
the condition of some roads.

CONCLUSION

Transport serviceability of South Moravian Region is fundamentally dependent
on the development of an integrated transport system of South Moravian
Region (ITS SMR). This fact is evident from the analysis of complex relations
shaped by public transport, which was based on data from 2010. Serviceability
of by connections to the regional center is shaped strictly concentrically. The
worst served districts are Znojmo and surrounding region of Veseli nad
Moravou, which are also in farthest position to Brno. Exactly such a
development is in line with the strategies of KORDIS, operator of ITS SMR.
This is demonstrated by the current expansion of this system in the region with
the worst public transportation - Znojmo (in 2010).

Strategic documents of SMR describe the reality of the general traffic situation
in the region, and especially emphasize the pivotal role of ITS SMR. Spatial
targeting corresponds with the findings of the analysis described above
(Municipalities with local authorities (MLA) Vranov nad Dyji and Velka nad
Velickou, district Znojmo etc.).

Detailed spatial distribution of transport networking follows from analysis of
municipal public transport services from MEP. There are obvious competitive
tendencies of individual centers, especially with the city of Brno. Obvious is
also economic power of MEP given by the presence of big employers and
number of jobs. At the level of MEP is, however, all strategic planning of
traffic services render to the hierarchical higher entities (Regional Office of
South Moravian Region, KORDIS).

The paper was prepared within the framework of projects "Manifestations of global
environmental change in the Earth’s landscape sphere” (MUNI/A/0966/2009), which is
funded by the Masaryk University and “Methodology for public transport quality
indicators setting and their evaluation” (1F81C/073/190), which is funded by the
Ministry of Transport of the Czech Republic.
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Dopravni obsluZnost Jihomoravského kraje v kontextu vyuZiti
geografickych vystupi v praxi

Doprava, resp. dopravni obsluznost patii mezi zakladni faktory rozvoje uréitého tizemi.
Predkladany piispévek analyzuje dopravni obsluznost v Jihomoravském kraji, a to az do
urovné obci. Zaroven identifikuje konkrétni Cinitele, které maji v tomto regionu zasadni
vliv na vytvéaieni vysledné podoby dopravni obsluznosti. Na jedné strané tak ovéfuje
pusobeni obecné o¢ekavanych faktor (populacni velikost obci, dopravni infrastruktura,
rozvoj integrovaného dopravniho systému, vyznamni zaméstnavatelé atd.), na druhé
stran¢ vSak poskytuje i prostor pro ohodnoceni specifickych podminek. Nasledné pak
komparuje ziskané poznatky s dokumenty Jihomoravského kraje a dalSich instituci,
které se problematice dopravni obsluznosti vénuji, ¢i je v nich né&jakym zpisobem
feSena.
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Abstract: The aim of this paper is to analyze a selected group of public universities in
Slovakia in relation to the residents of internal and external students in the 2010/2011
academic year. Some identified trends based on the authors ’previous research suggest
that Slovak public universities and their education system is becoming more equal. The
proportion of students at universities with a nationwide impact was reduced. The paper
focuses on the specifics of the faculties group: the philosophical, theological,
educational, artistic, natural and other social sciences. Relationships to the assessment
of universities and faculties by ARRA agency are analyzed.

Key words: public universities, internal and external students, Slovakia, humanities,
natural and general education science, ARRA agency.

INTRODUCTION AND METHODOLOGY

Our team recently focused on higher education issues from a geographical
aspect (Gurnak, Krizan, Lauko 2009; Gurnak, Krizan, Lauko 2010; Lauko,
Gurnak, Krizan, 2010; Gurnak, Lauko, Krizan, 2010).This topic is discussed
often in the media and also in the academic fields, and one of the themes of
discussion is the quality of higher education.

The Academic Ranking and Rating Agency (ARRA) has contributed to this
debate in recent years. Its annual evaluation reports summarize the assessment
of public universities and colleges in Slovakia. This evaluation includes a wide
range of parameters, including the number of students, the ratio of external and
internal students, the number of teachers and scientific publications. These
parameters are summarized in the scoring of individual faculties of the
universities and colleges as a whole. Although the University faculties are
classified into 11 groups, the only faculties compared are those which share
similar interests and similar work conditions (ARRA 2010). This evaluation
report used data from the Ministry of Education, Science, Research and Sport
of the Slovak Republic and also the Web of Knowledge database.
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Based on our previous research focused on the allocation of attendance regions
of dominant public universities founded on internal data of the Ministry of
Education, Science, Research and Sport of Slovak Republic, we decided to also
apply our procedures to high schools according to their different focuses. To
achieve this, we utilized the ARRA division of 11 groups, and this allowed us
to compare the quality of individual schools on an extension of the dominant
attendance regions.

Due to limited paper space we divided the total 11 groups into two parts. In this
paper we cover the following six: philosophical sciences, other social sciences
(not included in other groups), educational sciences, natural sciences,
theological schools and schools with an arts focus. We evaluated the schools as
individual universities, with faculties included in groups based on the ARRA
report (ARRA 2010). We evaluated separately those students enrolled in
internal or external forms of Bachelor and Masters study during the 2010/2011
academic year.

MAJOR RESEARCH RESULTS

We defined the dominant regions of school attendance regions, in relationship
to both internal and external study, for each group of public high schools.
Limited space precludes the description of this issue in detail, so therefore we
have summarized this theme in a series of maps.
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Dominant proportion of internal students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of philosophical sciences (2010/11):

Number of enrolled

students: 15 589

215
PUPOIT.
LX)

o4
KURK 99
03

125 6
2 UMBBE 201U 1Y
228 355

Dominant proportion of internal students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of other social sciences not included in other groups
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Dominant proportion of internal students enrolled in the Slovak public universities (its facultles)
on the schools classified into group of educational sciences (2010/11):
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Fig. 1: Dominant attendance regions of internal students enrolled at public
universities in Slovakia during the 2010/2011 academic year: classified into
philosophical, educational and other social sciences groups.
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Dominant proportion of external students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of philosophical sciences (2010/11):
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Dominant proportion of external students enrolled in the Slovak public universities (its faculties)

on the schools classified into group of other social sciences not included in other groups
of sciences (2010/11):
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Dominant proportion of external students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of educational sciences (2010/11):
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Fig. 2: Dominant attendance regions of external students enrolled at public
universities in Slovakia during the 2010/2011 academic year: classified into
philosophical, educational and other social sciences groups.
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on the schools classified into group of natural sciences (2010/11):
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Dominant proportion of internal students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of art focus schools (2010/11):
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Fig. 3: Dominant attendance regions of internal students enrolled at public
universities in Slovakia during the 2010/2011 academic year: classified into groups
of natural and theological science, and schools with an art focus.
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Dominant proportion of external students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of natural sciences (2010/11):
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Fig. 4: Dominant attendance regions of external students enrolled at public
universities in Slovakia during the 2010/2011 academic year: classified into groups
of natural and theological science, and schools with an art focus.
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In principle, we can conclude that there are very significant differences in the
distribution of attendance region by individual group of high schools and their
parts, and often even within one university. For example Comenius University
in Bratislava has very different dominant attendance regions for each of its 13
faculyies. Regarding the completeness of the data, we used all available data
provided by schools to the Ministry of Education, Science, Research and Sport
of the Slovak Republic. We included students whose residence is associated
with a specific municipality in Slovakia within our analysis. With regard to the
existence of students residing outside Slovak territory, the proportion of these
students in some of the high schools is extremely high This especially applies
to the Catholic University in Ruzomberok which does not specify this data for
95 to 98% of their students in their Faculty of Education and Philosophy. This
proportion is quantified by red numbers in the graphs.

As we expected, there are very significant differences in the distribution of the
dominant attendance regions among internal and external students. We have
endeavoured to relate the distribution of the dominant attendance regions to the
assessment of individual universities in accordance with the ARRA agency, as
depicted on the small additional maps. Using this methodology, comparisons
between groups of high schools would be incorrect, but when we compare
schools ranked by ARRA agency with the dominant high schools attendance
region, there are often significant differences between internal and external
study. Results show that the external study form dominates the internal form at
lower ranked universities. An example of this is observrd in the science study

group.

CONCLUSION

Despite the different circumstances in different groups of high schools, the
results show that there is no dominant school with a nationwide impact. To the
contrary, many schools have a regional impact, often applied in bi- or tri-
polarity of their distribution throughout western, eastern and possibly central
Slovakia. From external study results it was concluded that there are diverse
tendencies for the different groups within the spatial distribution of dominant
attendance regions. Here, detached study-places play an important role, but
their distance and spatial accessibility by main transport corridor routes must
be considered. All these trends suggest that there are strong pressures on the
recruitment of students which is translated into strong competition between
Slovak universities in providing higher education. This competitive pressure
has a real reflection on the dominant attendance regions of the universities’
students. This fact, often combined with very different quality levels of higher
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education, contributes in some respects to the deepening of regional disparities
in Slovakia.

Acknowledgement: This paper was created thanks to the financial support of VEGA
grant No. 1/0454/09 titled “Regional disparities in the context of regional development:
analysis of their formation and moderation”.
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Dochadzkové regiony Studentov verejnych vysokych $kél v skupine
humanitnych, prirodnych a v§eobecnovzdelavacich vied na izemi
Slovenska v §kolskom roku 2010/11

V nasom prispevku sme sa venovali analyze vybranej skupiny verejnych vysokych §kol
na Slovensku v suvislosti s trvalym pobytom internych a externych Studentov v
Skolskom roku 2010/11. Prispevok sa zameriava na Specifikd v skupine vysokych §kol
(resp. ich fakult so zameranim na filozofické, teologické, pedagogické, umelecké,
prirodné a ostatné spolocenské vedy), pricom naznacuje aj suvislosti s hodnotenim
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kvality vysokych §kdl a fakualt agentirou ARRA. Z hodnotiacej spravy ARRA (ARRA
2010) vychadza aj rozdelenie vysokych $kol na jednotlivé skupiny.

Vymedzili sme dominantné dochadzkové regiony Studentov internej alebo externej
formy $tudia pre jednotlivé verejné vysoké skoly (ich Casti) zaradené svojim zameranim
do danej skupiny vied. Nase vysledky sme ich zhrnuli do série map. V zdsade mézeme
konstatovat’, ze existujii vel'mi vyrazné rozdiely v rozlozeni dochadzkovych regionov
podla jednotlivych zamerani $kél, alebo ich Casti, a to ¢asto i v ramci jednej univerzity.
Pokial’ ide o uplnost’ udajov, musime konstatovat, ze sme vychadzali z dostupnych
udajov, ktoré skoly dodavaji ministerstvu Skolstva, pricom sme v niektorych pripadoch
zistili vyrazné medzery v poskytovanych datach. Ako sme predpokladali, existuju aj
velmi vyrazné rozdiely v rozlozeni dominantnych dochadzkovych regionov medzi
Studentmi internej a externej formy Studia. Pokusili sme sa dat’ do suvisu i rozlozenie
dominantnych dochadzkovych regionov s hodnotenim kvality jednotlivych vysokych
§kol podla ARRA (malé doplnkové mapky). Porovnavanie medzi jednotlivymi
skupinami by vzhl'adom na pouzitii metodiku nebolo korektné, ale pri porovnani stupiia
hodnotenia dominujtcej vysokej Skoly z hl'adiska dochddzky v danom regidne existuju
Casto vyrazné rozdiely medzi internym a externym Stidiom, pricom casto plati, Ze pri
externej forme §tudia dominuju $koly s niz§im hodnotenim ako v internej forme studia
(napr. v skupine prirodnych vied). Napriek rozdielnej situacii v jednotlivych skupinach
vysokych §kdl mozno konstatovat, ze v ziadnej z tychto skupin nefiguruje Skola s
dominantnym celoslovenskym dosahom, naopak prejavuju sa vyrazne Skoly s
regionalnym dosahom, pri¢om sa ¢asto uplatiiuje bi- alebo tri-polarita ich rozlozenia
(zépadné, vychodné, popripade stredné Slovensko). Tieto a d’alSie pozorované
tendencie naznacuju, Ze v slovenskom vysokom Skolstve existuju silné tlaky na
ziskavanie Studentov, ktoré sa premietaju do vzdjomnej konkurencie vysokych $kol.
Tento konkuren¢ny tlak ma redlny odraz aj vo formovani regionov dominantnej
dochadzky ich Studentov. Tato skuto¢nost’ v kombinacii s ¢asto velmi rozdielnou
kvalitou vysokych $kol prispieva v uréitom aspekte k prehlbovaniu regionalnych
disparit v ramci Slovenska (cf. Rehak 2009).

367




ATTENDANCE REGIONS OF PUBLIC UNIVERSITY STUDENTS IN THE
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Abstract: The aim of this paper is to analyze a selected group of public universities in
Slovakia in relationship to the residents of internal and external students in the
2010/11school year. The schools selected were technical and other specialist science
schools, divided into groups according to the ARRA agency. The methodology utilized is
based on previous research by the authors.

Key words: public universities, internal and external students, Slovakia, humanities,
natural and general education science, ARRA agency.

INTRODUCTION AND METHODOLOGY

The paper builds on the previous article “Attendance regions of public
universities students in the group of humanities, natural and general education
science in Slovakia in the academic year 2010/11“ (Gurnak et. al. 2011). It is
based on the same data as in the cited paper. The 2010 report of the Academic
Ranking and Rating Agency summarizes public universities and colleges in
Slovakia, and for the purposes of this report University faculties were divided
into the ARRA 11 groups, according to their similarities (ARRA 2010).

Based on our previous research focused on the allocation of attendance regions
of dominant public universities founded on internal data of the Ministry of
Education, Science, Research and Sport of Slovak Republic (Gurnak, Krizan,
Lauko 2009; Gurnak, Krizan, Lauko 2010; Lauko, Gurnak, Krizan, 2010;
Gurniak, Lauko, Krizan, 2010), we also decided to apply our procedures to high
schools based on their individual focus. The 11 ARRA group division allowed
us to compare the quality of individual schools on an extension of the dominant
attendance regions.

Vzhl'adom na limitovany priestor prispevkov sme tychto 11 skupin rozdelili na
dve casti. V tomto prispevku sme sa venovali piatim z nich, Skolam so
zameranim na: skupinu pol'nohospodarskych vied, na skupinu ekonomickych
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vied, na skupinu zdravotnickych vied, na skupinu pravnych vied a na skupinu
technickych vied. Dané $koly sme vyhodnocovali po jednotlivych univerzitach,
resp. samostatnych vysokych Skolach, pricom do analyzy boli zaratani len
Studenti fakult s danym zameranim vramci tej ktorej Skoly. Konkrétne
zaradenie fakult do skupin vychadzalo zo spravy ARRA (ARRA, 2010).
Vyhodnocovali sme samostatne Studentov zapisanych bud’ na internu alebo
externi formu Stidia v Skolskom roku 2010/2011 (iSlo o Studentov
bakalarskeho a magisterského/inzinierskeho Studia).

Due to limited space, the 11 groups were divided into two parts. In this paper
we focused on five of these groups: i) agricultural, ii) economics, iii) medical
sciences, iv) a group of law sciences and v) technical sciences. The same
evaluation criteria were used for the individual universities, and the group
classification of faculties was based on the ARRA agency report (ARRA
2010). Students enrolled in internal and external Bachelor and Masters’ study
programmes in the 2010/2011 academic year were evaluated separately.

MAJOR RESEARCH RESULTS

We defined the dominant attendance regions of internal and external students
for each public high school included in the specific science groups. Limited
space precludes the detailed description of this issue, and therefore the theme
was summarized in a series of maps. We found very significant differences in
the distribution of attendance region by individual group of high schools or
their parts, and often even within one university. For data completeness,
available data provided to the Slovak Republic Ministry of Education, Science,
Research and Sport by all schools was utilized. In the analysis we included
students resident in specific Slovak municipalities. While considering those
students residing outside Slovak territory,, the proportion of such students was
found to be relatively high in some high schools, although it is generally lower
than in the group of schools analyzed in our previous paper: “Attendance
regions of public universities students in the group of humanities, natural and
general education science in Slovakia in the academic year 2010/11 (Gurniak
et. al. 2011). The proportion of these students is quantified by red numbers in
the graphs.
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Dominant proportion of internal students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of agricultural sciences (2010/11):
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Fig. 1: Dominant attendance regions of internal students enrolled at public
universities in Slovakia during the 2010/2011 academic year; classified into
agricultural, economics and medical sciences groups.

370



Dominant proportion of external students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of agricultural sciences (2010/11):
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Fig. 2: Dominant attendance regions of external students enrolled at public
universities in Slovakia during the 2010/2011 academic year; classified into
agricultural, economics and medical sciences groups.

371



Dominant proportion of internal students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of law sciences (2010/11):
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Dominant proportion of external students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of law sciences (2010/11):
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Dominant proportion of external students enrolled in the Slovak public universities (its faculties)
on the schools classified into group of technical sciences (2010/11):
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Fig. 4: Dominant attendance regions of internal students enrolled at public
universities in Slovakia during the 2010/2011 academic year; classified into law

sciences and technical sciences groups.

As could be expected, there are very significant differences in the distribution
of the dominant attendance regions among internal and external students.The
relationship of the distribution of the dominant attendance regions with the
assessment of individual universities according to ARRA agency is depicted on
small additional maps. Within the given methodology, cross-checking between
different groups of schools would be incorrect, but when we compare spatial
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aspect of the dominant university in terms of attendance region, there are some
significant differences between internal and external study. The most visible
differences are noticeable in the medical sciences school groups. The schools
with the highest ARRA score clearly dominated internal student numbers,while
those with the lowest Arrra ranking dominated external study.

CONCLUSION

Despite different situations within these diverse groups of universities, it can be
concluded that only the Economic Science group at the Economics University
in Bratislava maintains a dominant nationwide impact. Results for other school
groups show that many schools have a regional impact, often applied in the bi-
or tri-polarity of their distribution in western, eastern and central Slovakia.
However, polarity centres differ, with Kosice and PreSov in the east, Banska
Bystrica, Zilina and Zvolen in the centre and Bratislava, Nitra and Trnava in
Western Slovakia. External study has diverse tendencies of spatial distribution
of dominant regional attendance. Here, detached study-places and independent
faculties, as for example in the Economics University, play an important role.
All these trends suggest that even in the analyzed group of schools there are
strong pressures on student recruitment, reflected in the competition between
universities. This competitive pressure has a dramatic influence on the shaping
of dominant attendance regions for the schools. These facts, often combined
with very differing quality of higher education contributes in some aspects to
the deepening of regional disparities within Slovakia. Although in the analyzed
groups of schools, However, this effect appears more moderate in the analyzed
groups of schools than in the other school groups.
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s

development: analysis of their formation and moderation”.

REFERENCES

[1] ARRA 2010. Sprava: Hodnotenie vysokych §kol a ich fakalt (2010). Bratislava:
ARRA, 39 s., dostupné na: http://www.arra.sk/

[2] LAUKO, V., GURNAK, D., KRIZAN, F. 2010. Vybrané aspekty vzdelanostnej
Struktiry obyvatel'stva Slovenska v casovo-priestorovych stvislostiach. In:
Klimova, V. ed. 13th International Colloquium on Regional Sciences. Brno:
Masarykova Univerzita, 2010, s. 134-142, ISBN 978-80-210-5210-9.

374



[3] GURNAK, D., KRIZAN, F., LAUKO., V. 2009. Lokalizicia vysokych $kél na
tizemi Slovenska v Easovo-priestorovych stvislostiach. In: Rucinska, S. ed. Uloha
univerzit v regionalnom rozvoji. Kosice: Univerzita Pavla Jozefa Safarika, 2009, s.
64-83. ISBN 978-80-7097-791-0.

[4] GURNAK, D., KRIZAN, F., LAUKO, V. 2010. Lokalizécia strednych $kél na
uzemi Slovenska v Casovo-priestorovych suvislostiach. In: Klimova, V. ed. 13.

medzinarodni kolokvium o regionalnich védach. Brno: Masarykova univerzita,
2010, s. 156-164, ISBN 978-80-210-5210-9.

[5] GURNAK, D., LAUKO, V., KRIZAN, F. 2010. Vybrané aspekty siete vysokych
§kol a regionov ich dochadzky v Slovenskej republike. In: Geographia
Cassoviensis, ro¢. 4, 2010, ¢. 1, s. 57-61.

Dochadzkové regiony Studentov verejnych vysokych $kél v skupine
technickych a ostatnich vzdelavacich vied na uzemi Slovenska v §kolskom
roku 2010/11

V nasom prispevku sme sa venovali analyze vybranej skupiny verejnych vysokych §kol
na Slovensku v suvislosti s trvalym pobytom internych a externych Studentov v
Skolskom roku 2010/11. Prispevok sa zameriava na $pecifika v skupine vysokych §kol
(resp. ich fakult so zameranim na pravne, ekonomické, medicinske, technické a
pol'nohospodérske vedy), priCom naznacuje aj stivislosti s hodnotenim kvality vysokych
§kol a fakult agentirou ARRA. Z hodnotiacej spravy ARRA (ARRA 2010) vychéadza aj
rozdelenie vysokych $kdl na jednotlivé skupiny.

Vymedzili sme dominantné dochadzkové regiony Studentov internej alebo externej
formy $tudia pre jednotlivé verejné vysoké skoly (ich Casti) zaradené svojim zameranim
do danej skupiny vied. Nase vysledky sme ich zhrnuli do série map. Modzeme
konstatovat’, ze existuju vel'mi vyrazné rozdiely v rozloZzeni dochadzkovych regionov
podla jednotlivych zamerani §kol. Pokial’ ide o uplnost’ udajov, musime konstatovat’, ze
sme vychadzali z dostupnych udajov, ktoré skoly dodavaju ministerstvu Skolstva,
priCom sme v niektorych pripadoch zistili vyrazné medzery v poskytovanych datach.
Ako sme predpokladali, existujii aj vel'mi vyrazné rozdiely v rozlozeni dominantnych
dochadzkovych regionov medzi Studentmi internej a externej formy $tadia. Pokusili sme
sa dat’ do stvisu i rozlozenie dominantnych dochadzkovych regionov s hodnotenim
kvality jednotlivych vysokych §koél podla ARRA (malé doplnkové mapky).
Porovnavanie medzi jednotlivymi skupinami by vzhl'adom na pouzitu metodiku nebolo
korektné, ale pri porovnani stupia hodnotenia dominujicej vysokej Skoly z hladiska
dochadzky v danom regione existuji ¢asto vyrazné rozdiely medzi internym a externym
studiom, priCom casto plati, Zze pri externej forme $tidia dominuju Skoly s niz§im
hodnotenim ako v internej forme $tudia (napr. v skupine zdravotnickych vied). Napriek
rozdielnej situacii v jednotlivych skupinach vysokych $kol mozno konstatovat’, ze len
Vv jednej z tychto skupin, v skupine ekonomickych vied, existuje Skola s dominantnym
celoslovenskym dosahom, naopak vécsinou sa dominantne prejavuju vyrazne Skoly s
regionalnym dosahom, pri¢om sa Casto uplatiiuje bi- alebo tri-polarita ich rozlozenia
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(zépadné, vychodné, popripade stredné Slovensko). Vsetky spomenuté tendencie
naznacuju, ze aj v skimanych zameraniach slovenského vysokého Skolstva existuju
silné tlaky na ziskavanie Studentov, ktoré sa premietaji do vzajomnej konkurencie
vysokych §kol. Tento konkurencny tlak ma readlny odraz aj vo formovani regiénov
dominantnej dochadzky ich Studentov. Tato skutocnost’ v kombinacii s ¢asto vel'mi
rozdielnou kvalitou vysokych $k6l sa nepochybne tiez podiela na prehlbovani
regionalnych disparit v ramci Slovenska, hoci v analyzovanych skupinach $kdl je tento
dopad zrejme mierne;jsi ako vo zvys$nych skupinach kol
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Abstract: The study of inequality of socioeconomic phenomena in urban areas may
provide useful recommendations for targeted social policy, local measurements, urban
planning and investment strategies. Among various tools we select spatial heterogeneity
indexes, spatial autocorrelation measures, the LISA analysis and the spatial
hierarchical clustering. The most promising outputs we obtain from last two methods.
LISA allows indicating seeds of segregation and detecting localities even not nominated
by experts yet. The LISA analysis reveals clusters of anomalous values, but results are
heavily influenced by neighbourhoods. The methods of spatial hierarchical clustering
are implemented in a new database application which is under development. This
application standardizes data, calculates measures of similarity among objects, applies
various methods of aggregation and applies different spatial relationships. First results
show the ability to identify homogeneous clusters inside selected localities; nevertheless
a continuous extended research is required to optimise these methods.

Key words: spatial heterogeneity, spatial hierarchical clustering, LISA, spatial
autocorrelation

INTRODUCTION

Studies of heterogeneity of socioeconomic events distribution in urban areas
may provide useful recommendations for targeted social policy, local
measurements, urban planning and investment strategies. Traditionally used
Gini index may be for regional inequalities replaced by or Theil index
(Netrdova, Nosek 2009). Incrementally the analyses incorporate also various
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special indexes for measurement of heterogeneity in urban areas which take
into account common premises about distribution of discriminated and
excluded groups of people. These indexes quantify different aspects of
heterogeneity for the whole area (city) and do not provide local views where
these groups are more or less segregated. The indexes may be applied for
different levels of territory subdivisions and smaller units usually demonstrate
more heterogeneity.

Typically the individual data is primarily located by address points. It is
possible to aggregate this data to different territorial units. Nevertheless any
aggregation causes changes of data and also relationships, which is certainly
unwelcome. The challenge is to try to process data on this atomic level, explore
and evaluate methods that can be used for the studies of spatial clustering. We
select spatial autocorrelation measures, the LISA analysis and the spatial
hierarchical clustering.

The pilot area is Ostrava city. A special attention is given to 13 known
excluded localities (GAC 2006, Kvasni¢ka 2010). The study follows previous
analyses and reports (i.e. Horak et al. 2009, Horak et al. 2010).

Data describes selected unemployment characteristics, population and age
distribution. The data is geocoded using address points from GIS of the
Ostrava city and the RSU. The success rates for geocoding the register of
unemployed persons and for geocoding the register of population reach almost
100% (Horak et al. 2010).

Data is analysed using the factor analysis (Hendl 2006, Meloun et al. 2005).
The factor analysis provides 5 significant factors (the population factor, the
unemployment factor, the factor of unemployment of young people, the factor
of the disadvantaged unemployed, the factor of the unemployed with a low
degree of education).

Following indicators are selected for measurement of heterogeneity - share of
long-term unemployed persons (ULT), share of unemployed with low
education (UBE) and the share of registered unemployed to inhabitants in
productive age (UP). The last indicator can substitute the rate of unemployment
(UR) due to the high correlation of both indicators (Horak et al. 2009). For
some part of studies the number of relevant group of people is taken into
calculations.

SPATIAL HETEROGENITY INDECES

We select indicators for evaluation representing different aspects of clustering
(representatives may be found in Massey, Denton 1988, practical applications
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i.e. Guillain, Gallo 1996, Ivan, Horak 2011) for following hierarchical levels of
the city: 23 town districts, basic urban units, basic statistical units, raster
models; usually for four instants of time. The heterogeneity indexes are
calculated for number of unemployed, number of unemployed with a low
degree of education and the number of long-term unemployed more than 12
months.

We find a mild segregation of the job seekers even for the level of town
districts. Studying the temporal comparison we find almost no differences for
the given time interval. The results showed that the spatial heterogeneity
indexes data almost did not change during the observed year. The
concentration index reaches high values of all observed variables which may
indicate preferences of unemployed people to live in densely built-up areas.
The dissimilarity and interaction indexes provide similar values for all three
variables (about 0,2) indicating small level of separation (higher for
unemployed with low education) and interactions. The isolation index shows
low values for all observed variables (the highest one for the number of
unemployed with a low education). The segregation index value for the
number of unemployed with a low education reaches high values (0,52 and
0,53 in 2009 and 2010 respectively — Soukup, 2011) which proves the premises
of mutually separation of these groups. In this case it would be necessary to
move more than 50 % of all the unemployed with a low education within the
whole city to reach an even distribution. Index of isolation for other variables
are almost 3x times smaller.

The spatial heterogeneity indexes evaluate the overall situation and do not fit to
determinate in which locations the unemployed segregation is higher or
smaller.

SPATIAL AUTOCORRELATION

The spatial autocorrelation is evaluated using Moran's | criterion (Anselin
1988, Zhang et al. 2007, Horak 2006, Netrdova, Nosek 2009). We propose a
higher level of global spatial autocorrelation (for address points) may indicate a
higher segregation for the given attribute. The analysis is important also for
determination of appropriate neighbouring scheme (weighting scheme) applied
subsequently in LISA analyses (Anselin 1995).

Results of the global analysis of spatial autocorrelation show the most
significant spatial association for the number of unemployed and the number of
job seekers with a low education (of course, the measurement of absolute
values includes the influence of a building type and a building density). Values
of Moran's | criterion show significant changes for extension of the
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neighbourhood (using Euclidean distances) and enable to discover the distance
for maximum autocorrelation effect (50 m) (fig.1).

Moranovo | kritérium

0,3

20 30 40 50 60 70 80 90 100 110 120 130 140 150

mezni vzdalenost [m]

—4—UC ——UCZPS —4&—UC5099 —=—UC0024 ——UCVABC —8—UCE12 ——O0PV

Fig. 1.: Moran | depending on Euclidean distance threshold (selected attributes,
Ostrava, 30. 9. 2009) (Soukup, 2011).

Moranovo | kritérium

=4=UC =l=UCZPS =—=UC5099 ===UC0024 ===UCVABC =0—UCEl2 ——0PV

Fig. 2: Moran | depending on the number of nearest neighbours (selected
attributes, Ostrava, 30. 9. 2009) (Soukup, 2011).
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This anomaly can be explained by an insufficient number of houses for small
distances (bellow 50 m) and a high preference of small family dwellings where
we meet totally different pattern of unemployment and its correlation. These
reasons issue to smaller autocorrelation for smaller distances.

The spatial autocorrelation for neighbourhood based on raising number of
neighbours (k-nearest neighbours) show a nice distance-decay effect (fig.2).

The local statistics (LISA) allow to identify hot spots and cold spots of
variables and to indicate this way seeds of segregation (fig.3). We use a
weighing scheme with the threshold distance of 50 metres. Occurrences of
these cores of segregations in selected localities prove the suitability of LISA
application for detection of such localities. The satisfactory coincidence
appears for the number of job seekers with a low education and the number of
long-term unemployed more than 12 months. The LISA analysis also identified
other localities not nominated by experts yet. The LISA analysis reveals
clusters of anomalous values, but results are heavily influenced by
neighbourhoods.

SPATIAL HIERARCHICAL CLUSTERING

Common hierarchical clustering methods are based on finding similarities
among multidimensional (lexical multidimensionality) objects and
classification them to clusters (Meloun et al. 2005, Lukasova et Sarmanové
1985, Gower 1967). Hierarchical clustering can be made by agglomeration
(joining the most similar objects together to create clusters of homogeneous
members) or by division (start with one large cluster and consequently divide
them). The similarity of objects is measured using correlation and distance
measures (suitable for quantitative data), and association measures (suitable for
qualitative data). The most common distance measures include Euclidean,
Euclidean square, Manhattan (L1norm) and Mahalanobis distances.
Hierarchical aggregation methods offer complete linkage, single linkage,
average linkage, Ward’s method, centroid method and median methods
(Meloun et al. 2005), some of them with additional weighting (Calvarho et al.
2009).

Traditional methods do not deal with a space and joined objects without any
spatial constraints or preferences. Spatial hierarchical agglomeration methods
represent a modification in order to limit the identification of strictly
contiguous geographical regions with similar social-economic characteristics
(Calvarho et al. 2009). We are trying to evolve this idea to implement also
other form of spatial relationships.
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LISA - LOKALITA PRiVOZ
stav k 31. bfeznu 2010

Zdroj dat: MMO, UP Ostrava
Tomas INSPEKTOR 0 © statisticky nevyznamné shluky
Dot gen oYy jo0 200 apom Statisticky viznamné shiuky:
———— e vysoka hodnota obklopena vysokymi hodnotami
) [ expertni lokalita e nizka hodnota obklopena nizkymi hodnotami
GJS ulice © nizka hodnota obklopena vysokymi hodnotami
budova e vysoka hodnota obklopena nizkymi hodnotami

Fig. 3: LISA for variables: number of unemployed (labelled UC), number of
unemployed with low education (UCVABC), share of unemployed with low
education (PCABC) and the share of registered unemployed to inhabitants in
productive age (PUC_OPV) (P¥ivoz locality, 31. 3. 2010)
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The methods of spatial hierarchical clustering are implemented in a new
database application which is under development. This application standardizes
data, calculates measures of similarity among objects, applies various methods
of aggregation, calculates coordinates of the new cluster and its properties
(currently values of explored attributes) and namely applies different spatial
relationships (currently Euclidean distance and contiguity based on queen
scheme of Thiessen polygons).

First results show the ability to identify homogeneous clusters inside selected
localities (fig.4-6). The outputs are sensitive to selection of appropriate
threshold values for maximum distances. In this case we use a threshold of
15% for differences in one attribute and average 15% for 3 attributes. Using
higher threshold we will obtain larger clusters.
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Fig. 4: Clusters for Privoz (spatial contiguity: Thiessen polygons + queen scheme;
attributes: standardized share of unemployed with low education; date 30.11.2010;
lexical distance: Euclidean; aggregation method: complete linkage).

We test two type of neighbouring — Thiessen polygons and Euclidean distance
up to 50 m. The second one seems to provide more promising results.
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Fig. 5: Clusters for P¥ivoz (spatial contiguity: Euclid. distance < 50 m; attributes:
standard. share of unemployed with low education; date 30.11.2010; lexical
distance: Manhattan; aggregation method: complete linkage).
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Fig. 6: Clusters for Pfivoz (spatial contiguity: Thiessen polygons + queen scheme;
standardized attributes: UP, UBE, ULT; date 30.11.2010; lexical distance:
Manhattan; aggregation method: complete linkage).
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CONCLUSION

Indication of abnormal clusters in the urban areas may utilise LISA which can
be easy implemented. For Ostrava it is recommended to use neighbourhood
defined by Euclidean distance with threshold of 50 meters.

The deeper study of clustering requires implementation of spatial hierarchical
clustering methods. First results show the ability to identify homogeneous
clusters inside selected localities; nevertheless a continuous extended research
is required to optimise these methods.
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Metody prostorového shlukovani v méstském prostiedi

Studium rovnomérnosti distribuce socioekonomickych jevii v méstském prostredi miize
poskytnout uzitena doporuceni pro cilenou socialni politiku, pfijimani lokalnich
opatieni, ovlivnit izemni planovani a investi¢ni zaméry v jednotlivych lokalitach. Vedle
klasickych nastrojii typu Gini koeficient ¢i Theiltiv index se pouZzivaji rizné indexy
heterogenity, jako jsou indexy izolace, segregace, koncentrace apod. VSechny hodnoti
vyznamnost rozdili v distribuci zkoumaného jevu hodnoceného po jednotlivych
uzemnich jednotkach a charakterizuji celou obec (mésto) z hlediska daného typu
heterogenity. Ne vzdy je vSak administrativni déleni tizemi vhodné a reprezentuje
skute¢né homogenni jednotky z hlediska zkoumaného jevu.

Atomickou uroven popisu jevu predstavuji adresni body nesouci potiebné udaje.
Prispévek demonstruje vyuziti globalni a lokalni miry autokorelace a prostorového

385




hierarchického shlukovani pro bodové vybrané zékladni demografické a ekonomické
charakteristiky v prostfedi Ostravy.

Pomoci indexti prostorové heterogenity byla zkoumana distribuce nezaméstnanych,
nezaméstnanych s nizkym vzdélanim a dlouhodobé nezaméstnanych pro méstské
obvody, ZSJ, SO a pravidelné ctvercové sité¢ pro nékolik casovych fezli. Nejvyssi
hodnoty dosahuje index koncentrace pro vSechny uvedené atributy a index segregace
pro nezaméstnané s nizkym vzdélanim.

Na zakladé Moranova 1 kritéria byl studovan vliv sousedstvi a rozdily v chovani
jednotlivych indikator. Pro malé vzdalenosti vykazuje graf anomalni chovani a
efektivné muze byt vyuzito az vzdalenosti 50 m. LISA poskytla velmi zajimavé
vysledky, zejména pro identifikaci jader vyloucenych lokalit a odhalila i nékteré lokality
nepopisované experty.

Pro hlubsi studium situace je vhodné pouzit prostorového hierarchického
aglomerativniho shlukovani. Vyvijena databazova aplikace dovoluje aplikovat vétSinu
typt lexikalnich vzdalenosti, které se bézn¢ pouzivaji (chybi dosud Mahalanobisova) a
rovnéz vétSinu aglomeracnich metod. Pro vybér sousednich prvkl se pouzily
Thiessenovy polygony nebo vzdalenosti do 50m. K vykreslovani shlukl bylo pouzito
limitu pfiblizné 15 % maximalniho rozdilu v hodnoté 1 atributu. Jako vice perspektivni
se jevi pouzivani sousedstvi zalozeného na vzdalenosti, nicméné je potfebné jesté
provést fadu testii k ziskani optimalnich vysledka.

ROMA ETHNICITY AND POVERTY IN THE NITRA REGION
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Abstract: Ethnicity is generally in different countries an important element in the
structure of poverty and inequality. Although statistically not show in terms of ethnicity,
because respect for human rights cannot be overlooked that a significant proportion of
the Roma ethnic minority in Slovakia live in poverty, respectively in misery. In Slovak
conditions, poverty is often represented by the Roma ethnicity, mainly due to their low
education and qualification, which disqualify them for the labor market. It should be
noted however that the majority of Roma live in Slovakia integrated into mainstream
society, and especially non-segregated from mainstream society.
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INTRODUCTION

Modernization and progress in society not only brings positive results and
phenomena, but also undesirable negative such as the poverty
(VESELOVSKY, 2006). Poverty is a phenomenon that occurs in every society,
irrespective of its economic level, population, location and area of the country
and other facts (VESELOVSKY, 2007). Although poverty in Slovakia after
1989 exposed, there is not legislative intended and used more or less as a
metaphor (VESELOVSKY, 2006b). Long ago, poverty is associated not only
with physical survival, or life without harm to health but also the lack of
resources to ensure the basic food necessary for life or a certain socio-cultural
life aspects of each individual of society (VESELOVSKY, 2008). Lack of
income to ensure coverage commonly carried consumer spending pushes many
people to complete the margins of society, what really worries the population
potentially at risk of poverty (VESELOVSKY, 2008b). Definition of poverty is
adopted by the States of the European Union in the mid-eighties of the 20st
century. According to this definition, the concept of poverty refers to persons,
families or groups of persons whose material and social resources are so
limited that they are excluded from the minimum accepted life-style states in
which they live (VESELOVSKY, 2009).

Ethnicity is generally in different countries, an important element in the
structure of poverty and inequality. In Slovak conditions, poverty is often
represented by the Roma ethnicity, mainly due to their low education and
qualification, which disqualify them for the labor market (MICHALEK, 2005).
Any analysis of the Roma issue is subject to a generalization. It is not only due
to inaccuracy of statistics on the Roma, but also a great civilization and
differentiation of the Roma community in Slovakia. Many of the arguments
about Roma in Slovakia can be understood only in optics by trends,
respectively apply them to a specific part of the Roma community. It should be
noted that the majority of Roma live in Slovakia integrated into mainstream
society, and especially non-segregated from mainstream society.

Roma are the second largest ethnic minority in Slovakia. At the last census, the
Roma minority are enrolled less than 80 000 inhabitants, which represents
1.4% of Slovak population. Estimated number of Roma in Slovakia is several
times higher. According to municipal and local government offices materials in
1989 lived in Slovakia this year 253 943 Roma (4.8%). However, these
statistics registered only a socially disadvantaged citizens. It can therefore be
assumed that the number of Roma in Slovakia is even higher. At present, the
expert estimates range between 480 000 to 520 000 and given the high birth
rate of Roma population, that number is increasing.
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Demographic behavior and demographic reproduction of the Roma population
differs from the reproductive behavior of the majority population. In terms of
age structure are the largest group of Roma children in the age group 14 years,
which makes up 43.4% (the other inhabitants of Slovakia's total 24.9%). Age
group 15 to 29 per year is represented by 29.8% (22.8%). In other age groups is
visible reduction in comparison with the structure of the population in
Slovakia: age cohort 30 to 40 year - 17.0% (22.0%), 41 to 59 year - 6.2%
(14.5%) and age cohort of 60 and are perennial in the Roma population
represented only 3.6% (14.8%). Due to high birth rates and higher mortality
levels constitute four fifths of the Roma population under the age of 34 years
(National Human Development Report, 2003).

The Roma family is an entirely different demographic than the majority type of
family. In the area of partnerships can be identified as a high number of early
sexual activity and the beginnings of a relationship (before 18 years of age) but
a low divorce rate. Divorce as a way to end the first marriage occurred in 3.7%
of Roma men and 3.4% of Roma women. In the typical Roma family is large
number of children. Differences are visible when comparing the number of
children per one Roma woman (4.2 children), which is more than twice the
mothers to non-Roma population (1.51). In the case of Roma families living in
deprived settlements that average children per family is 7.8 children
(BACOVA, ZECOVA, 1993).

ROMA ETHNICITY — AN INDICATOR OF POVERTY

Although statistically not show in terms of ethnicity, because respect of human
rights cannot be overlooked that a significant proportion of the Roma ethnic
minority in Slovakia live in poverty, respectively to misery. Roma poverty is in
terms of poverty indicators primarily due to their exclusion from the labor
market and consequent unemployment, multiple families, as well as low
educational attainment of Roma. In the Nitra region do not separate
settlements, starting from a low (reported) number of the Roma ethnic group.
Despite the inaccuracies in the statistics referred to consider the source (SOBD,
2001) as the only official and legitimate, and on this basis we decided to also
use it for that indicator.

In the study area we have seen the proportion of the Roma ethnic group in the
population (mean value - 07/01/2001) (in %). According to the census in 2001
the share of Roma represented 1.9% of the total population of Slovakia (a large
proportion of Roma is probably subscribed to the Slovakian and Hungarian, the
statistics do not capture), in the Nitra region is the value of 0.63% (4741
Roma). Although this value is not high, there is considerable concentration in
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145 municipalities with Roma ethnic group (the Roma are not in - 209
municipalities - 58.8% of the region municipalities). The value of the Nitra
region (0.63%) is compared with the average in Slovakia (1.9%) lower by
1.27%. Stratification in the area of the region - in the districts is as follows.

Komarno district has the highest proportion of Roma (1.11%) and district
Levice (1.03%). Very high value generated also Sala district - nearly one
percent of the population. The average level of the Roma ethnic group of Nitra
region has Nové Zamky district (0.62%), placing into the center (third) set of
statistical pentil (Table 1, Map 1) (VESELOVSKY, 2009b).

Tab. 1: Roma ethnicity in Nitra region (2001)

District/region number (%)
NR 579 0,35

ZM 66 0,17

TO 146 0,19

SA 539 0,99

NZ 958 0,62

KN 1211 1,11

LV 1242 1,03

NR region 4741 0,63

Source: SODB, 2001

Low allocation of ethnicity can be seen in the district of Zlat¢é Moravce
(0.17%), Nitra (0.35%) and Topolcany (0.19%). District Zlaté Moravce with
the number of Roma came under the region average of 0.46%. Most numerous
ethnic group is in the southern region - districts Komarno, for example
Modrany municipality (4.36%), which are characterized by higher
unemployment (22.02%). Above-average values in the southern part of the
region are then allocated in Levice, for example Sarovce (13.1% representing
212 Roma), Tehla (2.47%), Lok (2.46%). These municipalities, in addition to a
high proportion of Roma with a high level of unemployment (eg Tehla 23.22%
unemployed), the value of above-average long-term unemployment (eg Lok
69.13% unemployed) and a considerable amount of basic education (eg
Sarovce 55.7 %). The third high percentages of ethnic groups in the southern
region is characterized by Nové Zamky district (circuit Starovo), municipalities
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focus to the border district of Levice. At these groups include Svodin (2.27%),
Bruty (2.14%) - the village is characterized by a high share of low education
(Bruty 56.41%). Significant enclaves of Roma are concentrated in the western
region in the district Sala as Hajske (2.1%), Selice (3.8%). Municipalities are
characterized by high long unemployment (Selice 62.71%). Significantly lower
values for the indicator shows that the northern part of region — Topol'¢any
district, the central part of the region (district Nitra) and northeast of region -
district Zlat¢ Moravce. Municipalities of these districts have not a majority
population of Roma nationality.

In terms of pentil layout of municipalities fall on the first interval of 18.1%
(44.4% of the municipalities comprising the Roma ethnic group) from
municipalities of study area, which represents 64 municipalities of the region
(Table 2). Pentil has the highest representation in Nové Zamky district (16
municipalities - 25% of municipalities interval) for example Dubnik (0.06%),
Gbelce (0.04%), Podhajska (0.08%). There are municipalities with from 1000
to 1999 of inhabitans or more than 2000 of inhabitants for example Mojzesovo
(0.15%), Komjatice (0.24%), Banov (0.35%). From the district in pentil are
also represented towns Stirovo (0.34%) and Surany (0.28%). Substantial
representation in the interval has also district Levice (13) municipalities.
Represented by municipalities it above of 500-999 people and residents from
1000 to 1999, for example Cajkov (0.09%), Caka (0.11%), Kukuéinov
(0.34%). The municipalities has a relatively high unemployment rate (Caka
18.52%, Kukucinov 28.92% unemployment). Among cities, there is also
Levice (0.36%) and Sahy (0.41%). The relatively large representation has Nitra
district (11 - municipalities). Participation are generally larger village with
more than 2000 inhabitants - Zbehy (0.05%), Cabaj- Capor (0.09%), Ivanka pri
Nitre (0.26%), Luzianky (0.28%). There are a large municipalities with good
transport facilities in the backround of Nitra. Other districts in the region are
not well represented in pentil (Topol¢any — 8, Zlaté Moravce - 7, Sal’a - 4 and
Komarno - 5 municipalities). In total there are 27 municipalities in the interval
- 1000 to 1999 inhabitants, 14 - over 2000 inhabitants, 10 - 500-999 inhabitans,
only three to 499 people and eight cities of the region.

The second pentil concentrates (29 municipalities — 20,1 % from the interval
and 8.2% of the region municipalities). Top has offices in Nové Zamky district
(9 municipalities), for example. Bifa (0.98%), Sikenic¢ka (0.6%) - the village is
characterized by high long unemployment (Bia 69.21% and Sikenicka
67.17%). Multiple representation has also Levice district with seven
municipalities, for example VySkovce nad Iplom (0.86%), Ondrejovce
(0.66%). District Komarno concentrated 5 municipalities from the interval.
Low representation has district Sala (3) of the village - with a stronger
presence in higher pentil and district Zlaté Moravce (2 municipalities). Does
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not representet any municipality Topol'¢any district (low representation of
Roma ethnic minority in the north region). Overall, the Roma are most
concentrated in larger municipalities of pentil (1000-1999 inhabitans - 10
municipalities) or over 2000 inhabitants (7). Very well are represented towns,
eg. - Tlmade (0.53%), Zeliezovee (0.55%), Nové Zamky (0.57%), Kolarovo
(0.66%), Vrable (0.78%) (VESELOVSKY, 2009b) (Map 1).

Intenzita zastipenia Rémov v obciach Nitrianskeho kraja (2001)

Podiel Romskej narodnosti na obyvatel'stve (%)
] obce bez Rémov Priemer NR kraja: 0,63

[ Jo01-050

[ Jos51-100

B 1.01-150

I 151-200

- 2,01 aviac @ Veseloveky J.. Solcovs L. by Aroview3.2

Map 1: Intensity of Roma ethnicity in municipalities in Nitra region

391



Tab. 2: Pentil representation of Roma ethnicity in Nitra region districts

District/region Pentil

| 1 11 V. V.

NR 11 3 3 2 1

ZM 7 2 0 1 0

TO 8 0 1 0 1

SA 4 3 0 1 3

NZ 16 9 3 1 4

KN 5 5 4 1 3

LV 13 7 7 2 13

NR region 64 29 18 8 25

Source: Solcova, 2009

The second least well represented (18 municipalities) is the third interval,
indicating an increased rate of population of Roma ethnicity. Its representation
is 5.1% of the region municipalities and 12.5% of pentil municipalities. Two
districts in themselves do not represent the pentil (Zlaté Moravce, Sal'a) and
Topol'cany district it has only one small municipality (Svrbice 1.41%). High
representation has in the Levice district (7) with a wide number of size
categories (small and large) example Plavé Vozokany (1.04%), Sikenica
(1.27%), Pukanec (1.11%). These municipalities are characterized by a high
proportion of households with several children (Olavé Vozokany 7.18%,
Sikenica 9.26%) or higher-value long-term unemployment (57.04% Pukanec
long-term unemployed). Above-average representation is a district of
Komarno, of which there are three large municipalities - Baj¢ (1.23%), Moca
(1.42%), Marcelova (1.49%) and the town Komarno (1.23%). Nitra and Nové
Zamky are just the three municipalities in this interval. Numerically are
represented the most of the municipalities by population from 1000-1999 of
inhabitans (7), the lowest representation have small municipalities (3). Almost
all municipalities of the central interval is characterized by a considerable
amount of unemployment.

Representation of municipalities in the fourth pentil is relatively small (8
municipalities), but relatively evenly distributed in the districts (Zlaté Moravce
- 1, Levice - 2, Nové Zamky -1, Komarno -1, Nitra -2 and Sala has not
represented by any municipality). There are municipalities Iza (1.51%), Zikava
(1.54%), Nitrianske Hrnc¢iarovce (1.64%), Vi¢any (1.68%), Tekovské Luzany
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(1.85%), Batovce (1.95 %), Svitoplukovo (1.95%) and Luba (1.96%). It is
usually a medium-sized or large municipalities with high unemployment (Cuba
26.6%, Tekovské Luzany 24.14% of unemployed) and higher levels of basic
education (Luba 42.82%, ViI¢any 41.98% of low level of education).

The fifth interval generates a municipalities with the highest proportion of
Roma. Allocates 25 municipalities with a share of the region (7.1%) which is
17.4% of pentil municipalities (of 144 municipalities). When viewed in the
map no. 1 it is clear that its presence is the best seen in the eastern region and
district Levice (13). Although the district is given a typical small municipalities
with 499 of inhabitants, the indicator is stratified in pentil especially in
medium-sized municipalities. Municipalities stretch from the north to the south
of district with dispersed representation in the central western part. In the
district of Levice is for example Cata (2.07%), Lontov (2.08%), Lok (2.46%),
Tehla (2.47%), Dolna Se¢ (2.58%), Kozarovce (5.1%), Besa (5.51%), Kalna
nad Hronom (5.59%), Hronovce (5.78%), Salov (6.31%) and three
municipalities occupying the highest values in the region - Slatina (10.4%),
Sarovece (13.1%) and Dolné Semerovee (20.2%). These municipalities in the
fifth pentil clearly correlated with poverty, including through other poverty
indicators that show. This transition is reflected in the unemployment rate -
Dolné Semerovce (23.1%), Sarovce (38.46%) - the value of unemployment
among the highest in the region. Apparent links between those communities
with a low level of basic education (Besa 49.54%, Dolna Se¢ 48.28%). The
remaining districts to their communities are less represented in Nové Zamky
(4), Sala (3) and Komarno (3). For these districts, it appears most compact line
extending from Selice (3.8%) over Neded (5.95%), crossing the border district
of Komarno through Nesvady municipality (4.65%) to the city Hurbanovo
(2.56%) . Roma ethnic group is located primarily in communities that are
medium or large - sized in the southern and southwestern parts of the region
with an apparent correlation in unemployment, long-term unemployment, basic
education and households with several children (VESELOVSKY, 2009b).

Work was within the project UGA 2009 VI11/24/2009 "Objective dimension of quality of
life and sustainability at the municipal level of Nitra region".

Work was within the project VEGA 1/0893/11 "Transformation Nitra region in the
changing socio - economic conditions and prospects of regional development".

CONCLUSION

The above representation of the Roma ethnic group often goes hand in hand
with a significant representation of households with several children and low
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education level in municipalities and many times indicates a problem of
employment and the experience of unemployment or long-term unemployment.
Currently unemployed are unable to increase their education, thereby reducing
their chances on the labor market and often are in poor groups.
In the study area we have seen the proportion of the Roma ethnic group in the
population (mean value - 07/01/2001) (in %). According to the census in 2001
the share of Roma represent 1.9% of the total population of Slovakia (a large
proportion of Roma is probably subscribed to the Slovakian and Hungarian, the
statistics do not capture), in the Nitra region is the value of 0.63% (4741
Roma). Although this value is not high, there is considerable concentration in
145 municipalities with Roma ethnic group (the Roma are not in - 209
municipalities, it is 58.8% of the municipalities of the region). The value of the
Nitra region (0.63%) is compared with the average in Slovakia (1.9%) is lower
by 1.27%. The highest proportion of Roma has Komarno district (1.11%) and
district Levice (1.03%). Very high value generated also Sala district - nearly
one percent of the population. The average level of the Roma ethnic group has
Nové Zamky district in Nitra Region (0.62%).
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Romske etnikum a chudoba v Nitrianskom kraji

Vyssie zastupenie Romskeho etnika ide casto ruka v ruke so znaénym zastipenim
viacdetnych domacnosti a nizkeho stupiia vzdelania v obciach a mnoho krat indikuje
problémy so zamestnanim a aj skusenost’ s nezamestnanostou, pripadne dlhodobou
nezamestnanostou. Prave nezamestnani si neschopni si zvySovat’ svoje vzdelanie, ¢im
Znizuju svoju Sancu na trhu prace a ¢asto sa zarad’'uji do skupiny chudobnych.

V zaujmovom uzemi sme sledovali podiel Romskeho etnika na pocte obyvatelov
(stredny stav - 1. 7. 2001) v (%). Podla s¢itania v roku 2001 podiel Romov tvoril 1,9%
z celkového poctu obyvatelov Slovenska (velka cast Romov sa pravdepodobne
prihlasila k slovenskej alebo mad’arskej narodnosti, Co Statistiky nezachytdvaji),
v Nitrianskom kraji je to hodnota 0,63% (4 741 Romov). Aj ked’ uvedena hodnota nie je
vysokd, je tu zna¢na koncentracia v 145 obciach s Romskym etnikom (Romovia sa
nenachadzaji v - 209 obciach, t.z. 58,8% obci kraja). Hodnota Nitrianskeho kraja
(0,63%) je oproti priemeru Slovenska (1,9%) niz8ia o 1,27%. Najvyssie podieli Romov
vykazuje okres Komarno (1,11%) a okres Levice (1,03%). Zna¢ne vysoké hodnoty
vygeneroval aj okres Sala - takmer jedno percento populdcie. Priemernii Groven
Romskeho etnika Nitrianskeho kraja vykazuje okres Nové Zamky (0,62%).
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Abstract: The aim of contribution is to refer the households with several children as one
of poverty indicator. Bearer of poverty may be also especially families with more
children with low incomes. Elimination of income delivery by children to the family
(except family allowances) and the allocation of the follow-on individual family
members refers to the relationship that the more children in the family (more family
members), the lower income of each family member can be and reducing living
standards.

Keywords: households with several children, poverty, indicator, region Nitra

INTRODUCTION

The issue of poverty is not a marginal phenomenon in the society, but
remarkably affects, according to many experts estimated about one third of the
population of our planet (Ondrejkovi¢, 2004).

The bearer of poverty may also be households with several children especially
families with low incomes. Elimination of bringing children into the family
income (except family allowances) and the allocation of the follow-up to the
individual members of the family refers to the relationship that the more
children in the family (more family members), the lower income of each family
member and reduce living standards (more children = less money = higher risk
of poverty).

The model of a small family that is characteristic of Slovakia as well as Nitra,
is a kind of break a third child, whose birth can mean a disproportionate
increase in costs for subsequent decline of living standards of the family. It is
not only due to the fact that large families must meet with their incomes a
larger range of needs, but also that children constitute a barrier to the
participation of women - mothers in the labor market. The average amount of
net monthly income per capita is declining in Slovakia in households with one
child to the level of 75.3% for household with two children to 65.2% and
household with several children to 51.0% of average income of childless
households. Various forms of material deprivation particularly feel families
with more children with both economically active parents economic can
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oscillate on the edge of subsistence. To this difficult situation has also recently
contributed that was absent from the state enhanced support and programs to
support families with economically active parents with low incomes
(MICHALEK, 2005).

HOUSEHOLDS WITH SEVERAL CHILDREN — AN INDICATOR OF
POVERTY

Specifically we watched indicator that the proportion of households with
several children (3 or more children) of the households total number (%). The
average value of the Nitra region is 5.58%.

While demographic variables we met with the disparity in the west-east
direction, in this case it is the disparity in the north-south direction. To this
territory enter in particular the question of nationalities and their traditions and
religiosity. Lower values of south Nitra region are characteristic by Hungarian
nationality and their preferred religion. Among the districts are below the mean
value of the region the districts of Komarno (1652 households with several
children from 44,221 households representing 3.74%), Nové Zamky (4.96%)
and Levice (5.01%) in terms of what we consider poverty to be positive
(members of the household income is distributed to many people). Average
level of household with several children of Nitra district shows Sala (5.75%),
placing into the center (third) pentil statistical file, which approached of its
level close to the middle value (Table no. 1, map. 1). On the contrary — a higher
proportion of households with several children in Topol'¢any region (7.37%),
Zlaté Moravce (6.73%) and Nitra (6.67%) which are characteristic by
Catholics. It is obvious that the most numerous of household with several
children is located in the northern part (Topol'¢any) — eg. Tesare (12.22%),
Oresany (12.3%), Luzany (13.89%), Kamanova (14.49%) in the northeast
(Zlaté Moravce district) — eg. Cierne Kla¢any (16.2%), Choca (15.43%),
Neverice (12.56%), Hostovce (12.5%) and in the north Eastern part of region
(district Nitra) — eg. Vinodol (14.33%), Hostova (13.39%), Aleksince
(12.54%). These rural communities of varying size category are compactly
represented in the district. Fragment can be found households with more
children also in northern part of Nové Zamky district in the hinterland of the
city Surany eg. Komjatice (10.63%), Hul (10.02%) in the western part of the
district — Velké Lovce (10.52%), Cechy (10%) in the northern part of the
district Sal'a — Hajske (10.27%) a fragment in Levice example Tehla (9.22%),
Sikenica (9.26%). Higher values are associated with the national composition
(often with a predominance of Slovakian nationality), or a high proportion of
Roma communities in the Tehla (2.47%), Hajske (2.1%), Sikenica (1.27%),
Roma. Low values of households with several children are located in the
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southern part of Slovakia (districts: Komarno, Levice, Nové Zamky - Starovo
circuit) and in west part of region (Sala district - southwest and west)
(Veselovsky, 2009).

Tab. 1: Households with several children in Nitra region (2001)

district/region Household_s with General number of Househc_)lds with
several children households several children (%)
NR 4221 63242 6,67
ZM 1288 19135 6,73
TO 2133 28943 7,37
SA 1191 20704 5,75
NZ 2961 59676 4,96
KN 1652 44221 3,74
LV 2462 49171 5,01
NR region 15908 285092 5,58

Source: SODB, 2001

According to pentil distribution of village accounts for the first margin (lowest
value of households with several children) 13.2% of the municipalities, which
represents 46 municipalities of the region (Table 2). This pentil has the highest
office in Levice (37.8% of the municipalities interval) - are primarily
represented by the village until 499 residents, for example Sazdice (2.99%),
Bohunice (2.47%), Domadice (2.29%). Low values of this indicator are in
Levice and medium-sized town - but their number is only (5) compared to
small municipalities, which is 11 (map 1).

Tab. 2: Pentil re

presentation of households with several children in Nitra districts

- . Pentil
district/region
l. 1. 1. V. V.
NR 2 16 22 16 5
ZM 2 9 12 3 7
TO 2 10 20 15 7
SA 1 7 2 3 0
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district/region Pentil
NZ 9 32 12 7 2
KN 14 22 3 1 1
LV 16 37 24 11 1
NR region 46 133 95 56 23

Source: : Veselovsky, 2009

Significantly lower values of households with several children with the highest
representation of numerous types shows in pentil district Komarno (14)
municipalities. There is a significant belt stretching from north of district to the
town Komarno (south district). In the band there are localized communities -
Bodzianske Luky (0.91%), Calovec (2.65%), Kameniéna (1.97%), Patince
(1.02%) and Komarno (2.71%). In the western part of the district created an
enclave with a low proportion of households with several children - Holiare
(2.2%), Brestovec (1.02%), Ton (2.87%). Widely represented in this district is
also pentil Nové Zamky - the location of those municipalities in the district is
located primarily in the southeastern part - such as circuit Stirovo for example
Bela (1.28%), Sarkan (1.84%), Malé Kosihy (2.62%). It is a small village with
dispersed local binding to the south district. Significantly low values are also
included district Starovo (2.59%) and the city Nové Zamky (3.31%), but by its
value falls already into the next interval. The district there is the village where
none has been identified household with several children - Pavlova with 274
inhabitants. The lowest representation of households with several children have
districts Zlaté Moravce, Topol¢any, Nitra and Sal'a represented with one or
two villages, which is negligible compared to the municipalities analyzed.
Municipalities with placing the value into the second and third pentil are
uniformly dispersed throughout the region (Veselovsky, 2009).
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Intenzita zastdpenia viacdetnych domacnosti v obciach
Nitrianskeho kraja ( 2001)

Podiel viacdetnych domacnosti z celkového poétu domacnosti (%):

l:] 3,00 a mengj Priemer NR kraja: 5,58
[ 301-600

B 501900

I coi- 1200

- 12,01 aviac ©Veselovsky J., Soloova L. by Arcview 3.2

Map 1: Intensity of households with several children of Nitra region

Fourth pentil ranges (9.1 to 12.0%). Their higher values of households with
several children represented by 56 municipalities of the region (16% of
municipalities). The stratification in terms of representation in the districts is
various. The most numerous is located in the district of Nitra (16
municipalities). Creates a bar band extending from Topol'¢any, west of the
Nitra city to the Nové Zamky district. In that belt threre are for example
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Hrubonovo minicipality (9.84%), Luzianky (9.79%), Lukacovce (9.33%), Bab
(10%), Cabaj-Capor (10.95%), Svitoplukovo (9.33%), Velké Zaluzie
(11.02%), Cakajovce (11.08%), ... . In addition to the category of small
municipalities (Hruboiiovo) are represented also medium-sized village
category, as well as the village with more than 2000 inhabitants (Velké
Zaluzie, Luzianky, Cabaj- Capor), which to those high value contributed to
their location in the hinterland of the Nitra city. Cause of high value in the
village Svitoplukovo can be significant by Roma representation in the village
(1.95% Roma). Only one municipality less in pentil has Topol'¢any (15). Their
deployment is a fragment in the district with a higher incidencein the northeast
of Topol'¢any. This pentil (9.1 to 12.0%) is represent by the Presel'any (9.93%),
Ludanice (10.38%) Zavada (11.11%), Velusovce (11.05%), Krn¢a (10, 82%).
They are also disproportionately located municipalities in the district Levice,
which are ten.

District Komarno, which is characterized by lower values of households with
several children is represented only by one municipality. Overall, in that
interval are 15 municipalities to 499 inhabitants, 16 municipalities in the range
between 500-999 of residents and up to 17 residents from 1000-1999. Large
municipalities over 2000 inhabitants is located here (eight). The highest
number of households with several children (over 12%) is located in the
northern part of the region represented by Topolcany, Zlaté Moravce (7
villages) and district Nitra with five municipalities. The highest number in the
pentil have municipalities with inhabitans to 499 and community residents
with500-999. There is no municipality represented by over than 2000 residents,
and any town. There are municipalities as Zikava (12.25%), Oresany (12.3%),
Tesare (12.22%), Surianky (12.37%), Choda (15.43%), Svrbice (22.22% - the
highest relative value of households with several children). The analysis shows
that the highest values of households with several children are in the northern
districts of Nitra region with a dominant representation of Slovak nationality
and culture, social practices. The most humerous are those households located
in small towns or municipalities of 500-999 inhabitans. Often in the
background of larger cities, where there are located more numerous of Roma
ethnic (Veselovsky, 2009).

CONCLUSION

For Slovakia, as well as Nitra region is characterized by a small family which
can cause poor birth of third child. Increase in other family members can mean
a disproportionate increase in costs and a consequent fall in living standards of
families. This is largely due to the fact that large families must meet income
with their wider range of needs, but also that children constitute a barrier to the
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participation of women - mothers in the labor market. Specifically, we watched
indicator that the proportion of households with several children (3 or more
children) the total number of households (%). The average value of the Nitra
region is 5.58%.

While demographic variables we met with the disparity in the west-east
direction, in this case, the disparity is in the north-south direction. Until in that
territory enter in particular the question of nationalities and their traditions and
religiosity. Lower values of south part in the Nitra region are characteristic of
Hungarian nationality and their preferred religion. Among the districts are
below the mean value of the region are the districts of Komarno (1652 of
households with several children from 44,2210f households represented by
3.74%), Nové Zamky (4.96%) and Levice (5.01%) in terms of what we
consider poverty to be positive (members of the household income is not
distributed to many people). Average level of household with several children
in Nitra region shows Sal'a (5.75%), placing into the center (third) pentil of
statistical file to its next level approached the middle value. On the contrary - a
higher proportion of households with several children are in Topol'¢any
(7.37%), Z1até Moravce (6.73%) and Nitra (6.67%), which are characteristic by
representation of Catholics

Work was within the project VEGA 1/0893/11 "Transformation of Nitra region in the
changing socio - economic conditions and prospects of regional development".

Work was within the project UGA VI1/53/2011 2011 "Specifics of poverty in the Nitra
region.municipalities™
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Viacdetné domacnosti ako jeden z indikatorov chudoby na priklade
Nitrianskeho kraja

Slovensko ako aj Nitriansky kraj je charakteristickd mala rodina v ktorej moze sposobit’
zlom narodenie tretie dieta. Prirastok dalSicho ¢lena rodiny mdze znamenat
dispropor¢ny narast nakladov anasledny pokles Zzivotnej urovne rodiny. Je to
Vv prevaznej miere v dosledku toho, Ze rodina s viac detmi musi uspokojovat’ so svojich
prijmov v&Csi rozsah potrieb, ale aj v tom, Ze deti vytvaraju bariéru pre ucast’ Zeny -
matky na trhu prace. Konkrétne sme pri uvedenom indikatore sledovali podiel
viacdetnych domacnosti (3 a viac deti) na celkovom pocte domacnosti (%). Priemerna
hodnota Nitrianskeho kraja je 5,58%. Kym v demografickych ukazovateloch sme sa
stretli s disparitou v smere zapad-vychod, v tomto pripade je to disparita v smere sever-
juh. Do tohto izemia ndm vstupuje najmé otazka narodnosti a ich tradicii a religiozita.
Nizsie hodnoty juhu Nitrianskeho kraja s charakteristické pre mad’arska narodnost’
a nimi preferované nabozenstvo. Spomedzi okresov sa pod priemernou hodnotou kraja
nachadzaju okresy Komarno (1 652 viacdetnych domacnosti z 44 221 domacnosti ¢o
predstavuje 3,74%), Nové Zamky (4,96%) a Levice (5,01%) &o pokladame z hl'adiska
chudoby za pozitivne (prijem ¢lenov domadcnosti nie je rozloZzeny na vela o0sob).
Priemernti urovei viacdetnych domdacnosti Nitrianskeho kraja vykazuje okres Sala
(5,75%), zarad’ujuci sa do stredového (treticho) pentilu Statistického stboru, ktory sa
svojou uroviiou najbliz§ie priblizil prostrednej hodnote. Naopak — vyssi podiel
viacdetnych domacnosti je v okresoch Topol'¢any (7,37%), Zlat¢é Moravce (6,73%)
a Nitra (6,67%), ktoré st charakteristické zastapenim katolikov.

PERCEPTIONS OF INTEGRATION OF FOREIGNERS BY NATIVE
POPULATION IN CHORVATSKY GROB — CIERNA VODA

Michal Bilic, Alfred Krogmann
Katedra geografie a regionalneho rozvoja, FPV UKF
Trieda A. Hlinku 1, 949 74 Nitra

e-mail: michal.bilic@ukf.sk, akrogmann@ukf.sk

Abstract: Through the research of perceptual integration of minority communities into
the majority society, have been surveyed an opinions of native population on integration
processes in Chorvitsky Grob — Cierna Voda. The questionnaire consisted of 6
statements structured closed-type responses, while individual responses were structured
in terms of gender and age of respondents. By the method of field research and the
method of targeted interviews were also detected adaptation strategies of foreigners
into the majority society and its structures, and specific effects of their integration
(accumulation of residential, ghettoisation, community separation, etc.).

Key words: integration, perception, ghettoisation, community separation
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INTRODUCTION

One of the most important conditions of coexistence of minorities and
development of their national cultures in the majority society are existing
harmonious relations between the various components of a multicultural
society, which create and maintain conditions for peaceful coexistence. The
uniqueness of the behavior, application of traditional habits and established
personal forms of religious expression and promoting the cultures of minority
communities is a source of diversity in each of the host society (Hoffman,
2003). Openness in the perception of multiculturalism by the majority, which is
traditionalist and conservative-oriented, is usually quite limited. There are so
frequently conflicts arising from hatred of "otherness" that hinder the
development of any harmonic components, and on the contrary, support acts of
intolerance, xenophobia and intolerance. As stated by Gazova (2003), the
distinction between “our and foreign” is the most often associated with the
concept of ethnocentrism of superior which clearly favoring the value of their
own culture before any cultural import. Therefore, the aim of research is
determine the level and condition of the elementary rules of life in a
multicultural area in the model area Chorvatsky Grob, which is undoubtedly
tolerance, ability to live side by side, respecting other cultures and not to
interfere to its development. Tolerance does not apply only to selected
company, ethnic or social group, but it is a universal principle of human
communication (Gazova, 2003).

METHODOLOGY

The aim of research was to determine the views and attitudes of inhabitants in
the model area of Chorvatsky Grob on the issue of integration of foreigners
who live in the model area longer term. By the research, it was also studied a
relationship to the otherness of native population, their perceptions of diversity,
as well as their degree of tolerance and openness towards foreigners.
Chorvatsky Grob was chosen deliberately because of its new formed part of the
village Cierna Voda live, on the basis of temporary residence, family members
of Korean managers working in the KIA in Teplicka nad Vahom near Zilina.
At the same time Chorvatsky Grob can be considered like a satellite village of
Bratislava, located 15 km from its center and about 200 km distant from
Teplicka nad Vahom with a direct connection to the highway D1 (Map 1),
which determined the arrival of Korean into. Quantitative research was realized
in June 2011 in two parts on a sample of 140 respondents (135 in field
research, 5 via an internet questionnaire). Group of respondents consisted of
mostly economically active population (aged 20-59 years) and the no active
population (over 60 years) community Chorvatsky Grob.
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In the first part of the field research, which was performed by questionnaire
survey and also through a questionnaire placed on the website of the
Chorvatsky Grob was directly surveyed a views of resident population on
selected issues. The questionnaire consisted of 6 statements structured with
closed-type responses, and individual responses were divided in terms of
gender and age of respondents. Like in research of Vasec¢ka (2009), the
questionnaire tested the emotional, cognitive and conative component of
attitudes of respondents.

The second part of the field research was focused on indicators of residential
integration of foreigners (Bargerova, Divinsky, 2008) in model area. In
addition to field observations were part of the information in this research
supplemented by targeted interviews with the inhabitants of the Chorvatsky
Grob, who are directly and daily come into contact with foreigners (security
guard worked on a closed object of Korean residential area, head of the local
supermarket, women on maternity leave). By the methods of field research and
targeted interviews were also surveyed an adaptation strategies and reasons of
the integration of foreigners into the community of studied area and its
structures. At the same time was detected the real state of social distance of the
foreigners community and the majority population and associated to their
specific effects (accumulation of residential, ghettoisation, community
separation, etc.). These effects were also presented by photographic
documentation.

0 1500m

Map 1: Spatial localization of Korea residential area under the general of the
Chorvatsky Grob — Cierna Voda
Source: Google Earth — Tele Atlas, 2011, prepared by the authors
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RESEARCH RESULTS

The first questionnaire was focused on the cognitive component of respondents
(Chart 1). The statement "About the foreigners living in our village we know
a little. We should know more. ,, was examined the needs of respondents to
get more information about foreigners living in its immediate vicinity,
respectively their interest for a nearer common dialogue. Over 2 / 3 responders
(62%) in all age groups disagreed with the statement. Information about the
foreigners, their lives, culture and other are not considered importance. On the
other side 29% of respondents considered important knowledge about
foreigners living in the village. This response was most frequently reported by
women aged 20-29 years. Male’s responses were, divided according to age,
settled.

100

80

B men

B women

yes no do not know

Chart 1: “About the foreigners living in our village we know a little. We should
know more.,, (expressed in % by gender)
Source: Authors, field research

Generally concludes that to the elementary rules of life in a multicultural area
include tolerance, ability to live side by side, respecting other cultures and does
not prevent its development (Gazova, 2003). Through the second statement
"Foreigners and their culture can enrich our village with a new elements
and trends." was examined the conative component of the respondents and
their relationship to foreigners, their culture and their tolerance for cultural
import (Chart 2). In this case, the responses were relatively unique. Since 90%
of all respondents agreed with the statement and the new cultural elements
considered like very positive, in several cases to be necessary for a longer life
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in the village. In general we can said, that the majority of Chorvatsky Grob is
open to foreigners and their cultural expression, and there are ready to form a
multicultural environment in the village. However we have to say, that the
Korean immigrants in Cierna Voda are relatively small group of immigrants, so
therefore the real reservations of respondents cannot reflected the answers.

100

80 +

60 |

Hmen
40 B women
20 A
0 - _m . -
positive good rather negative negative

Chart 2: ""Foreigners and their culture can enrich our village with a new elements
and trends. | see it as ... "*(expressed in % by gender)
Source: Authors, field research

Perceptions of the characteristics of behavior of foreigners under the direct
experience of the respondents in the village were examined by the following
statements aimed at questioning the emotional component (Chart 3). With the
statement "Foreigners in our community are discriminated.” 100% of the
respondents did not agree, which testifies to the high tolerance of respondents
towards foreigners and also their efforts to develop a harmonious multicultural
environment. Also, the vast majority of respondents (89%) based on statement
"Foreigners in our community are preference." Thinks that the local
community of Koreans has the same status as other citizens of the village and
to account for them as ordinary citizens. Complete 100% of the consensus on
the answers, we also recorded the statements "Foreigners in our village are
arrogant and unscrupulous™ as well as in the statement "Foreigners in our
village are problematic." Where respondents disagreed with that statement.
On the contrary, locals perceive Koreans as a smooth, polite and friendly
community, with which the statement by "Foreigners in our village are polite
and friendly" ownership by almost 97% of respondents. However, the
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majority of foreigners try to penetrate into the community only minimally.
Their contacts with the native population are limited to contact points of the
services offered (local supermarket, hairdresser, drugstore, etc.), while to the
old part of Chorvatsky Grob they do not walk hardly ever. Therefore, the
majority of respondents (86%) and the statement "Foreigners in our
community are invisible" identified the local community of Koreans to be
relatively tight with a high degree of social distance. Several respondents
considered the biggest problem is the convergence of social language and
related communication barriers, because Koreans do not speak according to
their experience or the language of the majority society, even on another world
language. Establishing the social dialogue is therefore quite difficult.

problematic

polite and friendly
arrogant and ruthless
invisible

preference

0% 20% 40% 60% 80% 100%

discriminated

Magree Mdonotknow ©disagree

Chart 3: ""Foreigners in our community are ..."
Source: Authors, field research

The formation of a multicultural society in the village Chorvatsky Grob will
also depend on community efforts to bring foreigners to locals, particularly in
this area. At the same time it is not participating in social and cultural activities
in the village. This function they replaced lounge located in the residential
complex. Other reasons are that Korean women spend time with minors outside
of the village (mostly in Bratislava), the absence of men during the week
(working in Zilina) and school-age children (studying in Austria).

Significant tolerance and openness of the domestic population in terms of
forming a common multicultural environment was reflected also in the
responses to the phrase "Foreigners living in the village hinder me." More
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than 96% of respondents disagreed with this statement and only 4% of
respondents could not answer the statement, respectively reluctant to express
their true opinion (Chart 4). An important fact is the reality that none of the
respondents did not has an obstacle for foreigners living in the village.
However, it is important to mention the fact that the Chorvatsky Grob has
historically experienced with the presence and integration of foreigners,
respectively Croatian community. According to the Croatian Cultural
Association (2011) is in this village, like in the Bratislava district Cunovo,
Devinska Nova Ves, Jarovce was recording their most numerous in Slovakia.

100

80

60
Hmen

B women

40

20

yes no do not know

Chart 4: ""Foreigners living in the village hinder me" (expressed in % by gender)
Source: Authors, field research

Through the following four statements were surveyed respondents' opinions on
the ongoing integration of the expressions in the village (Chart 5). The first
says "The security in the village has fallen by the arrival of foreigners"
watching surveyed attitudes towards foreigners, as a possible threat of security
breaches. Most (99%), disagreed with the statement, and foreigners do not see
any potential hazards associated with development potential riminal activity.W
ith the statement "The arrival of foreignersh as changed the traditional
nature of community life." Disagreed again 99% of respondents. This fact
points to a strong Koreans community closeness who do not engage in the
process and the overall development and changes in the way of life in the
village. They commune for social outlet to Bratislava, or nearby Vienna. Also,
their children attend private schools in Vienna, where reside in the dormitories,
and therefore the inhabitants of the village during the week of no contact.
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To reflect the answers to the following statement that "Foreigners are trying
to integrate into society (meeting the foreigners with the domestic
population, communicating, developing joint activities...)", where more than
94% of respondents confirmed the social distance of Koreans against the
domestic population. The last statement "To be affected by foreign cultures
(architecture residential complex, exterior aesthetics of buildings, loss of
traditional culture...) specifically interfere me." We watched a possible
openness to indigenous people visible manifestation of another culture. Despite
the fact that almost 90% of respondents would welcome the development the
other cultural facilities in the village, up to 16% agreed and 9% did not express
their opinion with that statement.

To be affected by foreign cultures (architecture residential
complex, exterior aesthetics of buildings, loss of traditional
culture ...) specifically interfere me.

Foreigners are trying to integrate into society (meeting the
foreigners with the domestic population, communicating,
developing joint activities ...)

The arrival of foreigners has changed the traditional nature of
community life.

The security in the village has fallen by the arrival of
foreigners.

Iif

0% 20% 40% 60% 80% 100%

M agree mdisagree = do not know

Chart 5: "Have your opinion on the following statements..."
Source: Authors, field research

The disturbing element considered especially architecture residential complex,
which impairs the overall look of the village with buildings dominating storey
houses (Picture 1). Most respondents (75%), however, these symptoms do not
interfere, since the bulk of the day spent away from home also and especially
in Bratislava (primarily working, or just because of social and cultural
activities).
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Picture 1: Architecture of a Korean residential complex in uptown part of the
Cierna Voda, traditional architecture in the old part of Chorvatsky Grob (left) and
in the part of the Cierna Voda (bottom right).

Photo: Autors, field research

The last phrase "Does the arrival of foreigner’s impact to the quality of
your life?" The conative component focused on the perception of respondents
(Chart 6). According to 93% of respondents did not affect the arrival of
foreigners to develop their quality of life, which is related to segregated
communities. The responses were largely influenced by the fact that during
several years of Koreans staying in the area of interest, there has been no other
cultural community development, which would lead to answers to the previous
statements of the natives welcomed.
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Chart 6: "Does the arrival of foreigner’s impact to the quality of
your life?""(expressed in % by gender)
Source: Authors, field research

Also, the vast majority of Koreans registered for temporary residence permit in
the village, causes, that village lost to finance the general budget. Similarly, it
is with the rest of the population in the village because of the Cierna Voda
according to unofficial estimates, the MO Chorvatsky Grob lives nearly 1,000
people reported no permanent residence in the village. The remaining 5% of
respondents answered that the arrival of foreigners recorded a positive change
in quality of life. Their responses were related mainly filled with the
completion of communication between the old part of the Chorvatsky Grob
general and part of the Cierna Voda, as well as job opportunities that emerged
with the construction of a residential complex and its maintenance.

CONCLUSION

Based on individual responses, we can conclude that the inhabitants of the
village Chorvatsky Grob are open issues the formation of a multicultural
society and are prepared to respect diversity. Accept the otherness and the
presence of foreigners perceived as a natural fact of our times and against them
do not feel any major preconceptions.

Even though most respondents said that they are not considered important and
inspiring to know more foreigners living in the village, signs of their culture
would be welcomed in the village. At the same time on their own experience
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foreigners seen as a smooth, friendly and decent community, which has equal
status with the majority population. Their arrival at the same time did not affect
the safety or reduce the traditional character of life in the village. Many
respondents, Koreans in the village identified as a very close-knit community
with a high degree of social distance, as indigenous people contacts with
foreigners are that only sporadic. High community separation follows the
opinion of several respondentsi in particular communication problem, because
Korean women and children residing in a residential complex do not speak the
majority language or another world language to a sufficient level of
communication. Also, do not engage in social and cultural lifeo f the village,
most free time is spent outside the village, especially in Bratislava and Vienna
and in the community are present only in indoor complex. This is around the
perimeter fenced and patrolled by security guards, creating an impression of
space foreigners’ ghettoisation in the community (Picture 2). As it revealed
from the questionnaire responses, to according to the most respondents do not
seek nor foreigners to integrate into the majority society. The village was not
an increased accumulation of residential Koreans, which to some extent related
to the temporary nature of their stay in our country (industrial conglomerates
moving into areas with cheap labor, tax incentives, market moving, etc.).

Picture 2: The spatial separation of the Korean residential complex in Chorvatsky
Grob — Cierna Voda
Source: Authors, field research

The contribution was prepared within the project UGA VI1/4/2011 impact of labor
migration of Slovak citizens in their living standards.

We thank for the cooperation to MO Chorvdtsky Grob.
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Vnimanie integracie cudzincov domacim obyvatel’stvom na modelovom
uzemi Chorvatsky Grob — Cierna Voda

Integraéné procesy a s nimi spojené sprievodné javy suvisiace so zalefiovanim sa
men§inovych komunit do majoritnej spolo¢nosti, st c¢asto vnimané domacim
obyvatel'stvom ako problematické az neziaduce. Pre uspe$nu integraciu cudzincov je
preto nutné poznat’ subjektivne nazory a postoje domaceho obyvatel'stva k nim a k
zmenam, ktoré ich integracia so sebou prindSa. Modelovym tizemim, na ktorom sme
uskutoénili percepény vyskum bola obec Chorvatsky Grob, konkrétne jej ¢ast’ Cierna
Voda. Zamerali sme sa konkrétne na komunitu koérejskych imigrantov a ich $pecifické
prejavy integracie, ktorych zvySeny pocet v tejto oblasti stvisi s ekonomickymi
aktivitami Korejéanov na Slovensku. Na zaklade jednotlivych odpovedi respondentov
mobzeme konstatovat, Ze obyvatelia obce Chorvatsky Grob st otvoreni v otazkach
formovania multikultiirnej spolo¢nosti a st pripraveni respektovat’ diverzitu. Akceptuju
inakost’ a pritomnost’ cudzincov vnimaji ako prirodzenu skuto¢nost’ dne$nej doby
a vo¢i nim nepocituju ziadne vaznejsie predsudky. Podl'a va¢siny respondentov sa vSak
cudzinci nesnazia integrovat’ do majoritnej spolo¢nosti. Nezapdjaju sa do spolocenského
a kulturneho zivota obce a vV ramci obce sa zdrziavaju iba v uzavretych priestoroch
komplexu. Ten je po celom obvode oploteny a strazeny bezpecnostnou sluzbou, ¢im sa
vytvara dojem priestorovej getoizacie cudzincov v ramci obce. Viacero opytanych
povazuje za najvacsi problém spolocenského zblizenia sa jazyk aStym spojené
komunikaéné bariéry. Pripadné formovanie multikultirnej spolo¢nosti Vv obci
Chorvatsky Grob bude preto zavisiet aj od snahy komunity cudzincov priblizit' sa
doméacim obyvatel'om najma v tejto oblasti.
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Abstract: Most of the information presented in the geography and geoinformatics are
spatial data that can be expressed through plans and maps. For a significant part of
users that are visually impaired, or completely blind, there are not available suitable
products for presentation of spatial relationships and it is very hard to identify them in
the text description. The solution is modern tactile cartography. Modern types of tactile
maps are printed from the 3D computer model by 3D printers and can be colored for
partially sighted people. It is also a unique method for multimedia processing, where
can be located map sensors with executable soundtracks. The paper focuses on the use
of this method in practice presentation of geospace and in education.

Key words: geospatial presentation; visually impaired; tactile cartography

GEOSPATIAL PERCEPTION OF VISUALLY IMPAIRED PEOPLE

The geospace is either perceived by people directly through their senses or
their perception is mediated via geo-information. Sensory deficit significantly
impacts this ability. The best way how to present geospace to persons with
visual impairment is a modern type of tactile maps. According to Razickova
(2009) optimizing cartographic tactile images from the perspective of tactile
perception physiology is an essential prerequisite for their effective utilisation
by these persons. In an ideal case, the resulting effect should also reflect in the
integration of this area as a common part of spatial orientation and its teaching.

The perception of geospace is a prerequisite for everyday practical life
anywhere on Earth, as well as for cognitive processes related to how natural
and social phenomena (objects and processes) function. Those who are blind or
visually disabled have to fight difficulties in perceiving geospace. It is the task
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of cartography to provide these people with suitable devices to perceive and
study geospace.

Visually disabled people constitute a relatively large group. The British Royal
National Institute of Blind People (RNIB) estimates that the share of visually
impaired people could be 1.5-2 % of the world's population. A visually
impaired person is a person who keeps having problems with their eye-sight in
their daily life even after vision correction (Rtzickova, 2009). For persons with
visual impairment, one of the first important steps on the way to spatial
cognition of the space around us is most certainly mediation by another
person’s perceptions. It is the task of cartography to provide these people with
suitable devices to perceive and study geospace.

TACTILE MAPS

The first modern tactile maps coming from the 1980s served for practicing
orientation in space and independent movement and contained primarily line
representation of people’s movement routes in their daily life. They were made
of embossed foils produced by special vacuum printers. However, these maps
served as a mnemonic aid rather than a tool for the presentation of geospace.

Only relief maps primarily designated for people without any visual
impairment could be considered an actual approximation to real space. These
gave the sense of the Earth's surface topography to blind people but were not
able to provide further geographical information. It is task for modern 3D
cartography to provide a wide selection of publications with geographic
information, including top-quality tactile equivalents of national atlases.

MODERN 3D TACTILE MAPS

The new type of 3D tactile maps is created according to the needs analysis of
blind persons and persons with a visual impairment. During realization
of project Perception of Geospace by Modern Tactile Maps at Palacky
University in Olomouc, all general principles of processing tactile maps have
been followed, i.e. overall slipperiness of the surface, no health hazard, wash
ability, etc. Sample maps are focused on different cartographic methods of
presenting geospace. There is an example of cartogram (unemployment in the
Czech Republic), hypsometric map (hypsometry of Europe), a plan of a small
locality (centre of Olomouc city) and multi-media state map (UNESCO
monuments in the Czech Republic).
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Print software divides three-dimensional computer models into thin layers.
A layer of gypsum powder is placed in the corresponding printer compartment;
the thickness of the power is determined by the thickness of the calculated
layer. A special adhesive agent of a required color is applied over it, but only in
the place of the image. Tactile maps designated for the visually disabled have a
special color scheme, so that they can be used by the people with visual
impairment. The selected colors have a high contrast, so that they are easily
distinguishable by sight.

Fig. 1: Cartogram in the form of modern 3D tactile map

TESTING OF MODERN 3D TACTILE MAPS

In cooperation with people with visual disabilities there have been done
instructions for creating a modern tactile map composition as well as
a catalogue of tactile maps’ geovisualization methods made up in touch with
experts on cartography. All created maps were tested by persons with visual
impairment. On the basis of testing, responses by 51 respondents were acquired
(11 adults and 40 primary and secondary school pupils). Of these, 31 were
blind (7 adults and 24 pupils) and 20 had visual impairment (4 adults and 16
pupils). The responses of primary and secondary school pupils usually
corresponded with the statements of adults. It means that the touch of primary
school pupils from class 6 onwards is developed in a similar manner as that of
adults.
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During the testing of these new tactile maps we took into account the time, and
the experience and age of the persons tested. The majority of negative
comments were related to the fact that no similar maps had been available in
the Czech Republic and the users were inexperienced in working with the new
tactile map. The map key and contrastive colors which facilitate orientation to
the people with visual impairment were evaluated as beneficial. The users’
comments were used to re-create all sample 3D tactile maps. Maps were
appraised especially by the teachers of visually disabled students because no
other alternative existed up to now.

CONCLUSION

There is an increasing need of tactile maps because of increasing integration of
the visually disabled into daily life. Modern 3D tactile maps are unique in
terms of the technique used. It is clear that spatial orientation and mobility
development is impacted by several factors. Elaboration and easy use of these
new types of tactile maps can be one such factor.

Up to now, geospace was presented to the visually disabled usually via pressed
foils and plastic embossed maps. However, these are primarily designated for
people with no visual disabilities and are only able to provide information
about the segmentation of the Earth’s surface to the visually disabled, not about
the distribution of geographical information and other spatial information.
Modern type of 3D maps is suitable for geospatial perception by people with
visual impairment and it is the responsibility of the author of geographic
analysis to allow the presentation of results in this way.

This contribution was made possible thanks to project GA406/08/1031- "Perception of
Geospace by Modern Tactile Maps".
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Prezentace geoprostoru pro nevidomé a slabozraké

Vétsina informaci prezentovanych v oblasti geografie a geoinformatiky jsou informace
prostoroveé, které je mozné vyjadiit prostfednictvim mapy. Pro znacnou ¢ést uzivateld,
kterou pfedstavuji osoby slabozraké nebo zcela nevidomé, jsou vSak bézné dostupné
kartografické vystupy bezcenné, avSak textovy popis ne vzdy umoziuje uzivateli
vniméani prostorovych souvislosti. Re§enim jsou 3D tyflomapy moderniho typu, které
jsou tistény z 3D modelu na specialnich tiskarnach a mohou se obohatit o barvotisk pro
slabozraké, ale také o unikatni metodu multimedialniho zpracovani, kdy jsou do mapy
umistény spustitelna ¢idla se zvukovymi stopami. Ptispévek je zaméfen na vyuziti této
metody prezentace geoprostoru v praxi a ve vzdélavani.

GEOINFORMATICS IN SUPPORT OF SIMULATORS TRAINNING
Martin Hubacek
Centre of simulation and training technologies
Kounicova 44, BRNO

martin.hubacek@unob.cz

Abstract: Two differently looking technologies, constructive simulation and
geographical information systems (GIS), are operated together in the Centre of
Simulation and Training Technologies (CSTT) of the Czech Armed Forces. The
simulator, being the main tool to achieve the goals of the Centre, cannot be provided
without terrain databases. Indeed, these are managed using the GIS tools. Vice versa,
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the analysed results obtained from GIS are verified within the simulation. In this article,
examples of interconnection between these technologies are presented. The aim is to
provide a description of advantages of using GIS to transform a digital model of a
territory to a terrain database in relation to basic military features of the environment.
As another example of a successful combination of both technologies, we present
solution for deploying armed forces inside the Czech territory during an unusual event
and following verification of analysed results within constructive simulation.

Key words: GIS, simulation, terrain, analysis, CAX

TRAINING ON THE CSTT

The employment of simulation technologies used for training troops has gone
through a long tradition. Especially nowadays, when widely developed
computer technologies and electronic systems are being increasingly utilized to
facilitate  greater accessibility —of simulation technologies. These
transformations have influenced the Czech Armed Forces in the same way. The
centre of simulation and simulator technologies (CSTT) in Brno provides these
facilities and trainings for the Czech Ground Forces.

Combat operations

The training at CSTT with the use of constructive simulation was set up in
2000. Since then, the system has been operating to train commanders and army
staff in leading combat actions. Growing experience with the preparation and
implementation of CAX (Computer Assisted Exercise) expanded the
potentialities of training offered to CSTT costumers. Parallel trainings of two
battalions, out of which one was mechanized (underserviced) and one
specialized, were gradually introduced. The first training of a brigade, which
was an exercise test of the capacity and technical capabilities of CSTT, took
place in 2002.

Operations other then war

As the world is becoming more and more globalized, the world’s actual threats
are changing, and therefore, the tasks and determinations of armed forces are
undergoing changes accordingly. As a consequence, the methods and design of
trainings must be adjusted. For these reasons CSTT initiated a testing of
constructive simulation systems for training troops in non-combat situations in
2004. When the Czech troops were deployed on KFOR operations, the
utilization of the simulator and new forms of CAX were adjusted to suit the
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needs. Models of civil persons, vehicles and animals together with models of
their behaviour were implemented into the simulators.

The experience with training of units before KFOR deployments are taken into
account even with units that are preparing for ISAF using simulations and
simulators. One of the greatest assets of these exercises except the checking of
standard operation procedures, co-ordination within Headquarters and the
checking of the appropriate bindings within the contingent is a familiarization
with the training environment. It is not only about setting the scene of the
behaviour of local inhabitants and their culture during the simulation, but also a
simulation in the real environment of the country where the unit is supposed to
be deployed. By utilization of a terrain database of the actual territory, casual
officers and headquarters acquire fundamental information about the terrain,
the travel distance, critical points etc.

Crisis management

Besides the training of combat and non-combat operations, a constructive
simulation for the training of crisis management has been extensively used.
This is the reason why the Czech Army consists of specialized units appointed
to tasks concerning Integrated Rescue System and natural and industrial
disasters. These units are supplied with equipment and special devices that are
very similar to fire-fighting, sappers and chemical equipment. The local
inhabitants, variety of specific constructions and objects and many other
entities, including industrial chemical substances and their influence, were set
up in order to create the required scene. New tasks included digging soil and
other materials depending on the subsoil, the ability to employ gas-proof
coverall, decontaminating persons and equipment, searching of debris by
persons and dogs, handling weights facilitated by persons and special
equipment etc.

The system adjusted in this manner aiming at trainings of critical situations is
employed two or three times a year. The participants of the rescue unit
trainings include firemen, policemen and university students studying subjects
focused on crisis management.

TERRAIN DATABASES

Majority of simulation tools require data about terrain in some form for real
time and space simulation. Constructive simulation system OTB (OneSAF
Testbed Baseline) employed for training in CSTT is such a tool. Apart from the
tactical-technical data of individual entities (vehicles, aircraft, combat systems,
persons, animals etc.), OTB also demands terrain databases for its operation. A
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terrain database in a simulator is a set of geographical information transformed
to reflect the links and relations between individual objects of the real
environment and its entities.

Creating terrain databases

Although it would be possible to create a fictional terrain just like in a
computer game, the trainees’ supervisors require real terrain training as real
regions have been topographically charted and thorough maps are available for
detailed planning of all actions. Following this requirement, terrain databases
of various regions in the Czech republic and other foreign countries have been
created based on most elaborate and detailed digital geographical data. The
fundamental data model is DMU 25 supplemented with aerial pictures and
other sources of data. These data provide sufficient information for creating
following layers:

— Relief — altitude model layer;
— Woods — vegetation impassable for vehicles;
— Brushwood - passable vegetation, restricted visibility and decelerated

passability;
— Water — spacial water, passable by swimming, wading or on the
bridge;

— Rivers — linear water, both passable and impassable;

— Roads, paths, railway — categorized road network layers;

— Buildings, alleys, trees — objects in these layers mainly influence

visibility and passability, might be circumvented.

First databases were created with layers of terrain reliefs in GRID format.
Nowadays the GRID format is being replaced with irregular triangular net.
This representation of terrain in TIN format is more precise primarily due to
qualitatively better computational technologies. The transition to TIN
representation of terrains enables implementation of surface layers into the
databases. The surface in the databases is not depicted by various soil types but
by substantial types of surfaces such as the following:

— Paved asphalt or concrete area; clayey path;

—  Deep water;

—  Sandy surface etc.
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Each of these layers defines a set of established parameters that depends on
simulated meteorological conditions. Different weather setting determines
completely different mobility behaviour of the simulating entities.
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Foreign TDBs are based on data received directly from troops operating in
given areas, sources in NATO, data MGCP, or data obtained by vectorization
of topographic maps and satellite pictures.

Characteristics of terrain databases

Terrain influences behaviour of military troops at all kinds of actions.
Therefore, it is inevitable to display the terrains in the simulators as
authentically as possible and sustain the basic patterns and relations between
individual terrain layers, not only among terrain elements but also between
terrain and entities (vehicles, persons etc.). Terrains displayed in the simulators
must meet a number of requirements. The basics is:

— lllustration of the battleground status — provides the commanding
officer with the information about subordinate vehicles and persons,
neighbours, oponent/enemy and their distribution in the area.

— Materials for planning and running the operation — based on
knowledge of the troops, terrain characteristic, etc. This enables
planning further actions.

— Passability model — influences behaviour of each entity (vehicle,
person, missile etc.) and their mobility in the given area.
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— Environment for the gunfire observation and control — 3D
visualisation affects hidden movement, surveillance of specific areas,
accuracy and efficiency of gunfire and many similar phenomena.

— Data for modelling dynamic effects — influences the spreading of
smoke and toxic substances.

Even the first employment of simulator in the training proved that it is not
possible to treat TDB as a GIS or cartographic model. An example of an
essential and necessary modification of data in DMU 25 is creation of forest
corridors. On a topographic map, or in DMU 25, there is an object representing
forest with a road crossing the forest. At first glance it is clear that this forest
can be walked around or gone through following the road. In case of analysis
of the optimal route in GIS environment, the analysis is run either directly in
the road network or in the terrain but there is always a possibility to follow the
road. However, there occurs a paradox when a vehicle moves in the simulator:
If the commander chooses the road, the vehicle keeps moving until it reaches
borderline of the forest. At this spot the vehicle stops, as the setting does not
allow any vehicle to pass through the forest. The vehicle either starts searching
for a detour, or remains there. Of course, there are not any real trees on the
road or the vicinity but the width of corridors is usually insufficient and DMU
does not consider it. This is the reason why corridors must be created alongside
the roads in the layer of vegetation.

ANALYSES AND SIMULATION

Apart from creating TDB, in CSTT the geoinformation technology and digital
geographic data are used for the purposes of terrain analysis within the CAX
preparations and for experiments.

Analyses of terrain

Analyses of terrain are an inherent part of the preparations of most exercises.
Based on the kind of exercise, various analyses of terrain take place during the
CAX preparations. Here are the simplest and most fundamental analyses:

- Search for optimal routes of movement depending on carrying
capacities of the bridges, capacities of the roads and streets, arrival
time etc.

- Choice of observation points for the purposes of surveillance;

- Search for safe air strike line;
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- Optimalization of distributing communications equipment for cover
are;

- Determination of endangered areas during toxic substances leakage;
- Defining landing areas for helicopters.

Besides these particular analyses, also their diverse combinations are
performed depending on given exercise. Some analyses are necessary for
combat operations, some for preparing troops for foreign missions and other
for training rescue forces.

Connecting GIS and simulator

Connecting GIS and simulator is not a self-evident matter. The first
prerequisite for such a connection of these technologies is making use of
geographic data localized into one region thank to one coordinate system in
both cases.

Tab. 1: comparison time from simulation again time from GIS

Garrison Time [min] Distance [km]
GIS oS S1 S2 S3 S4 S5 across total
town

Zatec 99 145 126 142 166 158 133 21 92
Podbotany 88 139 139 130 163 129 134 16 85
Zbiroh 143 195 175 184 212 207 197 24 135
Rakovnik 110 176 148 197 184 171 180 18 105
Jince 165 212 198 231 203 220 208 29 154

As an instance of interconnection of these technologies, it is possible to present
the analysis of capabilities and competences of soldiers and engineer
equipment in the region of Karlovy Vary within 1ZS. [3] GIS technology
assisted in determining the optimal route for the engineering convoy from
selected bases regarding the carrying capacities of the bridges, establishments
and other parameters. The transfer of the vehicle was simulated within the
environment of constructive simulation. During this simulation all the
characteristics and effects of terrain were being considered and that is why the
vehicles tended to decrease their velocity when they were going uphill, turning
sharply or passing a crossroads. The only factor that cannot be taken into
account during a simulation is the expertise of individual crews. However, it is
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not negligible how much influence brings the expertise of actual operators who
run the simulation. And even with many repetitions of the same simulation, the
simulator cannot reach the same time. This is the reason why the simulation ran
repetitively with different operators and as the result time was chosen the
average time. The findings clearly show that the time for transfer computed by
GIS and the real time vary significantly, as the real time was approximately
50% longer.

Another example of connection between GIS and constructive simulation
illustrates the possibility of displaying the outputs of analyses of spreading a
flood wave in the environment of constructive simulation. A project in
defensive research was dealing with physical interconnection of various
analytical tools and their outputs into the environment of constructive
simulation. The goal was to expand the potential and quality of the exercises.
One of the inputs was the analysis of flood wave spreading. To be able to
model the behaviour of the water masses, a scenario of burst dam was chosen,
as there existed a suitable mathematical description. [2 and 1] In the GIS
environment all the computations were performed and resulted in a creation of
a raster model where every pixel was given values of arrival of the wave, time
of the flooding, maximum height of water etc. These raster layers then
periodically generated polygons of flooded areas in the given time. During the
simulation these areas are transferred into the simulator as a layer and every
operating station is updated with the currently flooded areas. On this principle
it is possible to evaluate the actions of the intervening units during the training
and thus draw nearer the exercises on the simulator to the real rescue missions.

CONCLUSION

The above-mentioned examples clearly show that geoinformatics plays an
unparalleled role in the training with simulation technologies. No other tool can
substitute for all the possibilities it offers. At the same time it has been proving
to be of significant importance in the CAX preparations since geoinformatics
contributes to high-quality events as well as elaborate means of evaluation.
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Geoinformatika pri podpore vycviku na simulatorech

Arméada Ceské republiky (ACR) vyuziva jiz fadu let pro potieby vycviku na viech
stupnich veleni simulaéni technologie. Simulatory a trenaZéry pro svou ¢innost vyzaduji
kromé taktickych a technickych dat techniky a zbrafiovych systémi i geograficka data.
Z téch se predevsim generuji databaze terénu pro jednotlivé virtudlni simulatory a
systém konstruktivni simulace OneSAF. Kazdy simulator je tak do jisté miry
zjednoduSenou podobou geoinformacniho systému, ktery na zakladé piedem
definovanych algoritmil, aktudlniho chovani simulované entity, povétrnostnich
podminek a dal$ich vlastnosti, vyhodnocuje a fe$i vazby simulovaného modelu (entity)
na terén. Kazda entita v prub¢hu simulace v redlném case vyhodnocuje své moznosti
pohybu, pozorovani, vedeni palby apod. Kromé tvorby terénnich databazi pro
simulatory je geoinformatika na Centru simula¢nich a trenazérovych technologii
vyuzivana v ramci piipravy jednotlivych cviceni a pii tvorbé analyz terénu na podporu
rozhodovani ¢i pro vytvafeni rozeher. K témto Cinnostem jsou vyuzivana geograficka
data z izemi CR i z oblasti nasazeni jednotek ACR a to predeviim z armadnich zdrojii
(DMU, DMR, MGCP, VMap, DTED, letecké a druzicové snimky, ...), které jsou
doplnovany o bézné dostupné zdroje dat z internetovych mapovych sluzeb.

NEW TRENDS IN GEOINFORMATICS: EYE-TRACKING, RIA,
CLOUD-COMPUTING
Rostislav Nétek
Department of Geoinformatics, Palacky University in Olomouc
Tr. Svobody 26, Olomouc, 771 46, Czech Republic

rostislav.netek@upol.cz

Abstract: This paper summarizes the latest technology used in geoinformatics and
digital cartography. The newest trends in publishing cartographic outputs on
the internet are solutions based on the concept of RIA applications. RIA (Rich Internet
Application) is a Web application which brings tools and practices from desktop to Web
application. It provides greater user experience for users and for professionals as the
creators of applications also. The paper is also focused on implementing eye-tracking
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technology, which tracking eye movements, for GIS applications. Eye-tracking can
significantly increase the usability of applications and maps, for example tracking the
most common areas of interest (so called “heat-maps”) and subsequent adjustment of
application or revolutionary technology for control map applications only by sight,
without the use of locomotive apparatus. This is an innovative way to create, control,
and completely objective evaluation of map outputs in both analog and digital creation.
The combination of eye-tracking and RIA brings a new approach in geoinformation
systems. Applications based on RIA technology called Flex and cloud-computing model
will gradually gain a majority in the application of geoinformatics. Release Flex as
open source, which brought widespread in the field of GIS, is bringing totally new
possibilities of visualization. The most widely used is Flex client ArcGIS Server, by Esri,
based just on cloud-computing model. In the cloud-computing approach are all
priorities placed on servers in the "cloud" and user practically does not need
"physically available" data or program in the computer.

Key words: Eye Tracking System, Rich Internet Applications, RIA, Flex, Cloud-
computing

INTRODUCTION

Today we live in the time, where modern technologies are all about us, in every
field of study. This paper reviews recent trends in geoinformatics and internet
cartography and explains how an Eye-tracking system, RIA (Rich Internet
Application) concept and cloud-computing can add new approaches in near
future. The traditional approach of providing and working with GIS
(Geographic Information System) still has numerous limitations, especially
connection with data and programs which user need “physically” saved in own
computer. Common trend is relocation and distribution both data and programs
on the Internet as services, which is allow by cloud-computing and RIA.
On the other side the newest technology used in GIS is implementation Eye-
tracking devices for design, evaluation and control specialized applications.
There is a big potential for using it on a large-scale.

EYE-TRACKING

Eye tracking is the methodology of measuring and recording the eye
movements relative to the head position of an observer or that of capturing the
gaze on some visual scene. Eye tracking system is a device for measuring eye
positions and gaze movement ("where we are looking™). The meaning of visual
scene is wide and it is possible to be related to an analog product (e.g. image,
poster etc.) or to a digital product (web page, digital map etc.) that is depicted
on a computer screen or projected to a flat surface by an appropriate device [2].
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There are a number of devices, methods and outputs, but currently the most
widespread and commercially available method is to use infra-red illumination
of the eye and infer gaze direction by comparing the position of the pupil
relative to the position of corneal glint (that is, a spot of reflected light from the
cornea that exists whenever there is enough ambient light to see) [4]. The most
common outputs are “heat-maps‘ of intensity and/or time and some records of
eye movements. Simplified version of “heat maps” is the time-line with
temporal aspect — where person is looking first, at second step, then, and
then... The methods are based on the generation of an electromagnetic field
that is placed around the eye (electro-oculography) and use of a special type of
glasses. However, the technique that has been dominated, mainly due to its
direct application, is based on the use of devices that are able to record the gaze
on the visual scene analyzing eye images. There is a project at Department of
Geoinformatics at Palacky University about an Eye Tracking System focused
on these fields.

Fig. 1: research on Eye-tracking device

CONTROL OF WEB MAP APPLICATIONS BY SIGHT

The Eye-tracking device allows contactless control map applications on the
screen without locomotive system. The aim of research is to localize by heat-
maps the best distribution of control tools for movement with map (function
“pan”). It can analyze how sensitive are people on perception of control tools
in different web pages and platforms. It is a great experience to compare
accurate survey data with personal interpretation and knowledge. Based on
these results is the next step — design of “control tools” which is command by
eye-tracking device. There has been elected rectangle areas located on the edge
of map (AOI - Areas of interest), with special function which have defined
some time delay. When user localizes one of these areas the map automatically
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moves to the way on which edge is localized on, and time delay prevents
accidental movement. The technology for recording the eye movements on the
screen offers this option, because if you properly define the layout and function
controls of the map, you need connect these two systems only. But there is
some technical constrain also. The solution of movement control is based on
data transmission between eye-tracking-device-output and converter in real-
time. Unfortunately just real-time transfer is not supported in every case of
SMI (SensoMotoric Instruments Company) devices, on which are research
made on. More precisely it is the problem with money, because eye-tracking
device and every upgrade is really expensive.

RICH INTERNET APPLICATION (RIA)

The last trend in the publishing and the subsequent work with data and Internet
outputs are solutions based on the concept of RIA. It is a Web application that
brings the tools, practices and conventions from desktop platform into
interactive web applications for everyone and everywhere, providing greater
user comfort. It requires a special environment, for transmission of client
requests to the server. In principle it is a web application which is not strictly
based on traditional request / response paradigm. Classic current Web site, are
created on the client side (X)HTML code, which is directly interpreted by a
web browser. Every interaction with such "classic™" side of it means sending a
new request to the server, which returns a response code in the form of a new
site. It is not necessary at the RIA concept [6], [8].

There is number of RIA technologies like AJAX, Silverlight, Openlaszlo,
JavaFX etc., but the most used one for GIS is called Flex, through which you
can build highly interactive web map applications [3], [5]. Adobe Flex, spread
in 2007, is a framework that allows you to create RIA applications that are
compiled into the same format as Adobe Flash and runs in the same runtime
environment, but Flex is very different from Flash! Flex takes from Flash only
the best features - runtime environment, programming language ActionScript
and tries to add new features, but on the other side, it is a open-source project,
create applications is aimed at developers rather than the graphics, etc. [5] The
leader in GIS software, Esri company, developed own Flex client work with
ArcGIS. It is free, ready-to-deploy application for ArcGIS Server, which is
designed for developers that want to customize the appearance, functionality,
and content of their mapping applications. There are wide possibilities to
enlarge by lot of widgets and/or XML configuration files, which enable easy
customize [3]. In fact application based on RIA look like desktop application
and provides desktop functions, but in fact it is pure web application, which
can be extra located in cloud also. Using RIA framework gives powerful tools
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for another development and open new ways to support next step in GIS
revolution and today it is high-end level of web map application.
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Fig. 2: ArcGIS Viewer for Flex

CLOUD-COMPUTING

Cloud computing is model based on the principle of the development and use
of computer technology through the Internet. It can be also characterized as
providing services or programs stored on servers on the Internet with the fact
that users can access by Web browser or application client virtually anywhere
all over the world. In fact user exactly do not know where data and application
are placed, everything is placed “somewhere in the cloud - somewhere on the
Internet”. Users pay for service, for using, not for own data or software [7].
Offer applications ranging from desktop applications through systems for
distributed computing, to online operating systems in browsers. Cloud
computing introduced for example Apple Company as iCloud, similar with
focus on spatial data is GIS Cloud. This service allows visualize, analyze and
share geo-data for free over the Internet. The data can be connected to Google
Maps and Bing, as well as the OpenStreetMap. Using the API you can also
create custom applications using powerful computers connected to the "cloud".
There are also applications for mobile devices running Android software for
field mapping and direct data transfer to GIS Cloud. In addition to large
number of public functions of GIS Cloud allows use services for internal
purposes of individual companies in secured private section. With this way is
possible share private spatial data and analytical tools anytime and anywhere.
Just this approach has big potential and gradually will replace present style of
working with geospatial information. Great advantage is that cloud supports
every used format. There are three cloud service models [1]:

e Software as a Service (SaaS) — users buy only access to the
application, not the application itself
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e Platform as a Service (PaaS) — the provider provides whole platform
for creating custom application with fully available services

e Infrastructure as a Service (laaS) - the provider provides the
hardware and technology, typically as virtualization

ArcGIS users and developers can access ready-to-use maps including imagery,
topography, and street base maps as well as task services such as routing and
geocoding. ArcGIS for Server can be deployed in the Cloud via the Amazon
Elastic Compute Cloud (EC2). According to Esri [1] also mobile GIS services
are coming to the Cloud soon so that an organization's field staff, business
professionals, and consumers can access GIS capabilities and data using nearly
any mobile device.

CONCLUSION

This paper assesses possibilities of implementation absolutely new
geoinformation technologies especially with the focus on RIA concept, Cloud-
computing and Eye-tracking. Solution based on the concept of RIA application
in cloud-computing environment is new trend of processing and publishing
GIS outputs and brings the tools, practices and conventions from desktop
platform into interactive web applications, providing greater user comfort. Due
to Eye-tracking device it is possible to evaluate which applications are the most
attractive and why. Like in other revolutions that happened with the digital
media, the only one question is the time, respectively the price. In some years,
when Eye-tracking devices will be cheaper, we will use it every day.
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Nové trendy v geoinformatice: eye-tracking, RIA, cloud-computing

Piispévek shrnuje nejnovéjsi technologie uzivané v oblasti GIS jako koncept RIA
aplikaci, konkrétn¢ Flex, distribuovany pfistup k datiim a programim zvany cloud-
computing a technologii eye-tracking, tedy pfistroj pro sledovani pohybu oé¢i a jeho
mozné uziti pro bezkontaktni ovladani map. Kombinace téchto technologii pfinasi novy
smér do oblasti geoinformacnich systému.

GEOINFORMATION TECHNOLOGIES IN ORGANIZATION OF
MOUNTAIN BIKE RACES

Vilém Pechanec, Rostislav Nétek, Jaroslav Burian

Palacky University, Faculty of Science, Dept of. Geoinformatics, Tr. Svobody 26,
Olomouc, 77146, Czech republic

vilem.pechanec@upol.cz, rostislav.netek@upol.cz, jaroslav.burian@upol.cz,

Abstract: This paper completely assesses problems of implementation geoinformation
technologies for organization mountainbike competition. This paper completely
assesses problems of implementation geoinformation technologies for organization
mountainbike competition. Today is common record tracks by the GPS device and later
upload data on the specialized web map applications. But professional athletes have
different requirements. GPS tracking localize their current position in real-time and
transmit to the database. It is possible to use it in many kinds of sports, such as cycling,
orienteering, sailing, cross-country skiing, running, automobile racing or football as
well. This paper shows how GPS tracking can bring advantages for wide range of
professional sport.

Key words: GPS tracking, sport, professional, location-based services
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GPS TRACKING

The location-based service gives the user geospatial information, where
geospatial means that it is based on the current geographic location. In every
fields of human activity, including leisure-time activities and sport, is possible
to localize position in and tracking the movement. The sport gives us great
opportunity to implement modern technologies such a LBS and make some
scientific research, because in every kind of sport we can analyze some
movement of athletes [1],[5].

There are a lot of advantages why tracking athletes — analyze and evaluate their
training, locate their position in unknown surroundings, protect their safety or
increase attractiveness of TV broadcast. The principle is precise location of
athletes by GPS sensor and consecutive data transmit into spatial database.
Data can be transmitted by WiFi, GSM, SMS or modem in real time, which
allows displaying position of athletes in real-time on screen [1]. Loggers have
internal memory, which allows downloading data from device later into
computer. Only one restriction is usage GPS trackers only outdoor, because
today is still not steady indoor GPS device.

The field of tourism is the most widespread and the first usage GPS tracking in
leisure-time activities. According [2] the main reason for use it in tourism is
"Benefit from the use of mobile technology that provides new services to
travelers on the move. In fact, the supply of mobile services with specific
relevance to the traveler has been developed rather well. The primary functions
of LBS for tourism are usually regarded as being the localization of persons,
objects, and places, routing between them, search for objects in proximity such
as restaurants, shops, hotels, or points of interest, and information about
traveling conditions, such as traffic-related data" [2]. In current years GPS
tracking is more and more implemented in all kinds of sport. It is integral
component of present sport activities all over the world.

CYCLING

A lot of cyclists use everyday GPS receiver, but for professional riders is
beneficial only connection with the speedometer, cadence-meter, heart-rate
monitor and power-meter. Only comprehensive data obtained from all these
sensors allow professionals to fully analyze their training. The itinerary can be
evaluated in the numerical statistics in a graphical time record, including
tabular information on all measured variables for every moment. Specialized
devices by companies Garmin, Suunto or Polar are used in Pro-tour races,
especially Finnish company Polar [3] is a world leader in heart-rate sensors.
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Fig. 1: The sensors used in professional cycling [3].
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Some devices allow the virtual training partner [8]. The device can load
another file (race of opponents, own race from last year ...) and the device
shows deviations from the trajectory and time of the virtual opponent. With
synchronized video which is displayed at the same time with satellite images,
you can simulate a real race track. Today is possible download every outputs
from team websites and simulate route at your home.

Already an established attractive technology is GPS tracking (sometimes called
TracTrac) with real-time visualization on TV screen. Competitors are localized
in real time using the GPS chip and simultaneously are their position display
on the TV screen. In addition to TV broadcasts, the technology is being widely
used in stage races (Tour de France, Giro d'Italia, Vuelta de Espana), where
visitors have opportunity to watch events on the big screens around the track or
in TV at home. Competitors receive sensitive GPS sensor which capture data
and stores it on SIM card. Then are data send via GPRS to a central server,
which graphically displays the actual position of the rider on the screen during
live the races [3]. The only technical restriction can be dense forest, which
eliminates the signal from satellites, but it is a minor disruption which takes
only a few seconds, so on the screen is still possible compare leaders. In some
special events it can be link combined with a video camera sees from helmet’s
camera.

GPS tracking for the "biggest” races is used since spring 2008, where was first
time used at Giro d’Italia. During the Tour de France 2010, this technology
was used for the first time such a general classification in real time. But it is
necessary to say, there are some special occasions, when it cannot be
considered 100% reliable. For example 3.stage of Tour de France 2011, when
Lance Armstrong had 3 defects in a single stage. In the case of emergency,
riders with no ambitions give own bike to the captain, so Lance Armstrong
rode more than one bike during a stage. In all cases technology of GPS
tracking is very attractive for fans [5].

Very new issue for the future is a discussion about using of GPS locator for
doping control. Athletes should have placed the GPS chip under the skin (more
realistic option would be backpack or helmet). Probably in near future GPS
receiver will be built-in into bike's frame, for better monitoring during the race
and location in case of theft [3].
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Fig. 3: GPS tracking — yellow dot indicates position of Maxime Monfort during the
2nd stage of the Tour de France 2010 (brown, gray and blue dots indicate other
racers) [7].

OUR SOLUSITION

Usually there is a main page, where user can choose track by searching by the
name or by localization on the map. On the page with track there are ussualy
general information about the track, altitude profile and of course the map.
Almost every examples of these servers are based on Google Maps API. On the
other side professional riders use GPS with sportester (heart-rate sensor) and
wattmeter (power sensor) for analysis their track. On the biggest world races
like Tour de France or Giro d’Italia we can see monitoring riders in realtime
nowadays, this technology is known like Track Track.

The main aim was to made an aplication for organizators bike competition. It is
dividend into two parts, in the first one there are 15 tracks of “Kolo pro Zivot
serie”, with general information about these tracks and in the second part there
is track of exhibition “Prazské schody“, with many special functions, like
interactive profile and itinerary, animation, video, weather, searching etc.
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There was some constrains during the programing of application, for example
with narrow editation of polyline and polygon layers, with displaying in the
Internet Explorer and validation etc. For using aplication without troubles it is
better to use other program then Internet Explorer, for example Mozilla
Firefox, Chrome or Opera. The whole application is fully ready for use and you
can find it on the webpage about this work (see URL:
http://gislib.upol.cz/app/netek10/).

CONCLUSION

This paper gives an overview how are GPS tracking and location-based system
used in sport today. Because it takes a long time, from the first usage by
professionals to spread to the public, is more relevant be focused only on
professionals. LBS are implemented in wide range of sports, both of individual
and collective sports. There are specialized GPS tracking technologies and
applications in sports such as cycling, orienteering, sailing, cross-country
skiing, running, automobile racing or football and tennis as well. Field of sport
and leisure-time activities provide a great potential for other implementation of
location-based services to the future. It is obvious, that modern
(geo)information technologies will play important role in field of sport in
future as well. Generally we can say that it brings only the advantages for
athletes and fans - it increases safety and attractiveness. Today are location-
based services the integral part of sport already.
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Implementace geoinformacnich technologii pro organizaci zavodu
horskych kol

Na pocatku realizace této prace byly na zakladé zadani stanoveny zakladni cile.
StéZzejnim cilem bylo vytvofit internetovy mapovy portal, slouzici pro organizaci
zavodl horskych kol. Tento portal by rozdélen do dvou samostatnych ¢asti. V prvni je
zaznamendno 15 zavodl seridlu Kolo pro zivot s informacemi o trati, moznosti
zobrazeni profilu, lokalizace pozice navstévnika atd. Vedle pouhého prohlizeni trati
jako divék je zde k dispozici propracovana administrace, kterd zaruCuje aktualizaci a
nezévislost na autorovi prace. Druhou ¢asti je modelova aplikace atraktivni exhibice
Prazské schody. Ta je vedle zakladnich informaci o trati doplnéna interaktivnim
profilem propojenym s animaci, itinerafem, videem, poc¢asim atd. Béhem programovani
se vyskytlo nékolik ptekazek, jako napf. omezena editace kartografickych metod u linii
a polygont, nekorektni zobrazeni v Internet Exploreru s ¢imz souvisi problematika
zbytku tak splnit zadané cile na tkor drobnych formalnich nedostatkll, coz vsak lze
eliminovat pouzitim jiného prohlizece nez je IE.
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WINTER ROAD MAINTENANCE IN URBAN AREAS USING
NETWORK ANALYSIS IN GIS
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Abstract: Nowadays the minimization of costs is necessary in all logistic processes. The
paper deals with minimizing of the costs for winter road maintenance with optimizing
vehicle routes using the tools available in GIS. It was chosen few areas of interest
(regions) from the plan of winter maintenance according the different spatial and road
diversity in each of areas. The present routes were optimized. The critical factor was
the total length of compared routes — the present and optimized one. The results show
that there is the potential for shortening of routes and using GIS for this type of task.

Key words: Winter road maintenance, GIS, Network analysis, optimization

LAW BACKROUND

The winter road maintenance organization is carried out according to the
operational plan of winter maintenance, which is based on Law No. 13/1997
Coll. and Law No0.104/1997 Coll.

This legislation divides communications into three main categories according

to the order of importance:
I** category of communications — speed and local collection roads with public
transport, access roads to local medical facilities and other major local roads

11" category of communications — collecting local roads not included at I*

category and important local communication service
111" category of communications — other local service communications

Unkempt communications — local communications, where is no need to carry
out winter maintenance due to low traffic significance

Responsible for winter maintenance of local roads (1%, 11" and 111" category) is
a municipality. The deadlines for winter maintenance of each category are:

I category of communications — up to 4 hours

11" category of communications — within 12 hours
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ISt Ind

111" category of communications - after the finishing of treatment of I and |

category of communications, no later than 48 hours.

Fig. 1: Route (region) no. 6 from winter maintenance operational plan of Olomouc
city.

The operational plan is the basic document for the management of actions in
winter maintenance on local roads (roads and pavements) during the winter
period. In the map section of the operational plan there are the communications
usually recorded only as regions (Fig. 1). There is no planned itinerary for the
transit of winter maintenance vehicle. The order of passage of winter
maintenance vehicle is individual thing of the driver's knowledge of the region
and adaptation to circumstances.

ALGORITHM

The issue of winter maintenance is known as the task of graph theory - Chinese
Postman Problem or Route Inspection Problem. The name is derived from the
problem when the postman has to go to post office to pick up letters and
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distribute letters at addresses in a city and eventually back to the post office.
The aim is to minimize the length of the route.

Mathematically it is a graph representing the city where the edges (lines) of the
graph represent streets and nodes correspond to street intersections. The edges
are evaluated with positive numbers that correspond to the length of the street
or its section [1].

If in the graph exists so-called Eulerian path (the move that contains every
edge of the graph exactly once), then this move is the optimal solution to this
task. If this move does not exist in the graph, then the postman is forced to
walk some streets more than once. It also means that it is necessary minimize
the sum of the lengths of streets repeatedly visited [2].

This problem (or algorithm that would solve it) has not been implemented in a
GIS environment yet.

Instead of using Chinese Postman Problem method it was chosen to use a
modified task of Traveling Salesman Problem, which is implemented in the
GIS environment (eg. in ArcGIS, Network Analyst extension).

This task is trying to find the most optimal route possible not the lines (like the
method Chinese postman problem do this) but with gradual visiting all fictional
points. The Traveling Salesman Problem is a specified task when traveling
salesman visits each point (city) and at the end of his journey must go back to
the start provided the minimum distance going through the point (city) [1].

The traveling salesman problem is one of so-called NP-complete tasks. This is
the class of tasks for which still does not exist a polynomial algorithm, whose
time complexity is likely to be exponential. Elements of this class are
interconnected so that if there were a polynomial algorithm for one of them,
there will be a polynomial algorithm for all others. It is generally believed, for
this class is no polynomial algorithm exists. This implies that every attempt to
solve the traveling salesman problem grows exponentially as time entry
calculation problem with the size [3].

CONVERSION FROM CHINESE POSTMAN PROBLEM TO
TRAVELING SALESMAN PROBLEM

CONVERT LINES TO POINTS

By reasons mentioned in previous chapter it is necessary to convert a layer
representing communications to a fictional point layer where each of point is
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one of many objectives. The result of each analysis is a modeled route through
all fictional points in a different order. The first and the last point are of course
in already pre-defined points. Mostly it is the same point.

ks By

Fig. 2: Defining regular intervals of fictional points with /without extension X Pro
Tools v7.1.

It has been tested several approaches for solving the conversion of line layer to
fictional point layer. The first test used points as a represent of intersection
(crossroads). In another test the points represented the intersections
(crossroads) and center point of each of individual line section together.
Finally, it has been tested method of line conversion with extension X Tools
Pro v7.1. The conversion was made with an equidistance of 10 meters and 20
meters. This conversion shows good results with the minimum of line segments
which were not serviced (Fig. 3).

This happens when winter maintenance vehicle reaches one point somewhere
mostly in the middle communication. It should to the next point, but then it is
evaluated that it is more advantageous turn around at this point to visit another
points and return to this point from the opposite side. The result of this
behavior is a discontinuous segment of line between two neighbor points of the
size of ten or twenty meters (according the equidistance). This error occurs
mostly near the crossroads.
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Fig. 3: Not serviced segments of routes (red).

After calculating of the optimized route it was needed a manual edition of
discontinuous segment using snapping tool. These manually edited
discontinuous segments of routes are included in total lengths.

SETTING THE PARAMETERS

In GIS environment is needed to simulate near-real conditions of winter
maintenance vehicle behavior. It is necessary to define one-way
communication and allow reordering of stops (fictional points) for calculating
the route and the first and last point remained unchanged. Turning of vehicles
is allowed at any crossroads and at the death ends. The resulting route is in real
geometry (true shape).

CASE STUDY OF OLOMOUC

Technické sluzby mésta Olomouce, a. s. is the responsible organization for the
winter maintenance of communication (roads and pavements) on the territory
of the city of Olomouc. According the operational plan of winter maintenance
is the area of Olomouc city divided into 30 regions for the reason of winter
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maintenance. The operational plan is approved with the Municipality of
Olomouc [4].

From all 30 regions it was selected 4 regions (routes). Two of them are mostly
in areas of block of flats (route no. 7 — Nova Ulice and route no. 9 - Netedin).
Route no. 8 passes through the residential area of villas west form the city
center. The last one region (route no. 6 Nové Hodolany) is placed into the
built-up area of apartment houses and one in normal urban residential area.

Calculated values in GIS environment were compared with measured values
from GPS.

Tab. 1: Comparison of lengths of original and optimized route lengths[meters].

route no. route difference
original optimized
6 18210,90 17084,80 - 1126
7 10246,69 10431,25 +185
8 22159,20 22271,26 +112
9 15872,33 15639,01 -233

Measured results show that current route is not optimal one (see Table 1). The
best results were achieved at route no. 6. The shortening of the route is
approximately 1.1 km.

Calculated value of optimized route no. 8 is slightly negative. The journey of
vehicle after optimization is about 112 meters shorter than original one. From
the point of view of the total length it is insignificant change (about 0.5 % more
than original).

The results of routes no. 7 and no. 9 differs from their original lengths of 185 m
and 233 m. Also these results can not be considered as more shorten than the
original length cause of insignificant change (1.8 % and 1.5 %).
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Zimni idrzba komunikaci v méstském prostiedi za pouziti sitovych
analyz v GIS

Ptispévek pojednava o moznostech optimalizace tras vozidel zimni udrzby na ptikladu
piipadové studie o 4 trasach na piikladu mésta Olomouce. U jedné z tras doslo
k vyraznému zkraceni trasy, u zbylych tfech tras jsou zmény ve vysledcich
nevyznamne.

CREATION AND USE OF SPATIAL VISUALIZATIONS IN TERMS OF
COPYRIGHT

Alena Vondrakova
Palacky University in Olomouc
Department of Geoinformatics, Faculty of Science
tr. Svobody 26, 771 46 Olomouc, Czech Republic

alena.vondrakova@volny.cz

Abstract: In geography and geoinformatics are often used or developed spatial
visualizations in the form of plans, maps or pictures. The paper is focused on
addressing the various aspects of copyright and legal issues in relation to the creation
of cartographic works and outputs of geoinformation systems and the use of such
products in practice and in education. Parts of the paper are illustrative examples of
possible misuse of spatial visualization in specific areas of Geography and
Geoinformatics, from which one can derive the possible legal uses. Authors of spatial
visualizations can be easier orientated in the copyright legal issues and ensure better
protection of their own work.

Key words: copyright law, cartography, geoinformatics, spatial visualizations

COPYRIGHT ISSUE

In historical periods, from which there are written documents, there is no
mention about copyright. Until the ancient, authors were rewarded for their
work only by honour gifts from their patrons. The first official mention of
copyright law has been preserved from medieval times - at that time were the
so-called privileges that are granted by the sovereign. The first mention of
copyright in cartography in the Czech Republic can be found in 1561, when
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Helwig, creator of Helwig’s map of Silesia, during the audience with Emperor
Ferdinand I obtained “Prague Castle imprimatur” - permission to print with
definition, that the illegal copies will be confiscated and there will be a fine for
such treatment with a map of ten pounds of gold, while the fine was split
equally between the author and Sovereign (Drapela et al., 2010).
In 1709 in England there was published the first full copyright “Statute of
Anne - Queen Anne's Act” (Tallmo, 2010).

Copyright laws were created around the world, based on different concepts.
The basic ones are natural-law principle, monism property and personal rights
(e.g. work in the U.S.) and the dualism of Rights (it was introduced also in the
Czech legislation).

The most important international agreements on intellectual property rights are
the Berne Convention and the Rome Convention for International Copyright
and the Paris Convention, Madrid Agreement, the Nice Agreement, the Lisbon
Agreement, the Madrid Protocol, Trademark Law Treaty, Patent Cooperation
Treaty and the Convention on the Grant European Patents for industrial
property rights (regulated by MIT, 2009). For international trade there is very
important the TRIPS Agreement, which governs the protection of intellectual
property rights in relation to international trade. Also this agreement, however,
can be applied to global projects such as GIS and cartography.

COPYRIGHT PROTECTION IN THE FIELD OF CARTOGRAPHY
AND GIS IN THE CZECH REPUBLIC

The issue of copyright law in the Czech Republic has been addressed by
number of experts in the field of Geoinformatics and Cartography. In collective
groups it is needed to call the association “Nemoforum” and the “Czech
Association for Geoinformation”.

Despite the extensive academic discussion is the interpretation of copyright law
in relation to geographic data, cartographic products, the use of map servers
and geodatabases, is still author’s law protection debatable. The problems are
not addressed only by providers and producers of data and cartographic works,
but even laymen in their daily lives, when they want to use maps for example
as part of the promotional leaflet of the company.

The current legislative of copyright law was in the Czech Republic adopted on
7th April 2000, with effect from 1 December of that year. (Quote Act 121/2000
Coll.) The law was modified in particular by Act No. 81/2005 Coll. and
216/2006 Coll. Putting it into force there have been replaced all previous rules
relating to copyright.
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An important part of copyright law is the definition that for each use of the
work there is essentially required consent of the author. The law essentially
requires the authorization to exercise the right to use the work (license) to
another person. There are also possible contracts and licensing agreement with
the fact that no such authorization is needed, in other cases possible use of the
work is prescribed by law (Holcova, 2011).

PRACTICAL PROTECTION OF COPYRIGHT

From the group of all national map series (maps provided by the Czech
Republic through the Czech Office for Surveying, Mapping and Cadastre) can
be freely used only cadastral maps, which are not subject of copyright
protection laws. Other state map works of the law are subject to the same
protection as all other cartographic works.

Digital data and data layers that are provided by the Czech Republic (by
the Czech Office for Surveying, Mapping and Cadastre) are all subject to
copyright protection laws. Thus provided data therefore can not be freely used
for production of other cartographic or GIS products without a license.

In the commercial sphere of cartography, we see the production of new
cartographic works with reproductions of older works. In the field of old map
works; the copyright is legally free after a period of 70 years since the death of
the author, in the case of multiple authors from the death of the last authors, in
the case of anonymous works, and institutional from the date of publication of
cartographic work. Such cartographic work can be further adjusted and
distributed, in modified form even in the original.

In the field of newly issued cartographic works, copyright law protection
extends to all printed works as well as digital products. The author can make a
special copyright protection by using a special license agreement.

For digital products, and GIS software, the legal protection is primarily guided
by specific legislative measures that include the protection of geodatabases,
computer programs, websites, etc.

EXAMPLE OF POSSIBLE MISUSE OF CARTOGRAPHIC AND GIS
PRODUCTS

Use of the map section

Perhaps the most common violations of copyright in the cartography is usage
of the scanned map, when is used a section of this map, mostly in the leaflet or
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advertisement of a company. Map is usually accompanied by the arrow, circle,
etc. indicating the domicile or establishment of the society that leaflet awards.

Modification of the original work

Another way to abuse the map may be the use of cartographic work for the
creation of new cartographic work, just by the initial enrichment of thematic
maps folder.

Abuse of spatial layers and map keys

In addition to violations of copyright in cartography, which is used for initial
mapping work in the same visual style and abuse is so obvious for the general
public; there are also ways that are for the first look for non-specialists less
recognizable.

Re-processing works

Difficult to exploit a proven way of cartographic work is the complete
overwork. The map is created by digitalization of original work and re-
processing of map creation. Some elements contained in the original map are
not in the new work other thematic elements may be new.
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Fig. 1: Example of re-processing of orlglnal work.

Abuse of satellite and aeroplane images

A similar case is the unauthorized use of aerial photographs (or other photo),
from which the map is created. In this case is the work is protected as each
original work and using of this work without authorization is a violation of
copyright laws.

Editing of spatial data layer

In this example it is realized illustration of what results can be obtained by
modifications of the original spatial data layers. It is adaptation of the original
work and it is also an abuse the work.

RECOMMENDATIONS FOR AUTHORS AND USERS OF SPATIAL
VISUALIZATIONS

Recommendations for the authors of spatial visualizations in the form of
cartographic works and products of geographic information systems, as well as
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for users of these works, which want to use these products in non-standard
way, are as follows:

o Never distribute or reproduce any work of another author in the original
or in amended form if you don’t obtain its written consent. The rule
applies to all products of cartography and geoinformatics - maps, images,
tables, data layers, as well as their cut-outs or any of their adaptation.

e Never use the work for which author is not listed. For example — websites
can contain maps, geovisualizations, images, etc. without apparent author.
With some probability this is the case of a violation of copyright laws
protect the original work. Copyright law protection applies to all creative
results even if the author is not listed — the copyright for work are still
valid.

e Study in detail the licensing terms and conditions of use of the work.
Although there is used license such as Creative Commons and some part
of the work is released from copyright protection, it still must follow rules
for their further processing and reproduction. Likewise, for example map
server can be used in the form of interactive windows with a specific
localization on the user's personal pages, but can not be used on site with
commercial content, etc.

CONCLUSION

There was defined the protection of copyright law in the field of GIS and
cartography in the Czech Republic on the basis of current legislation, which
placed great emphasis on the interpretation of copyright law experts on the
legislation. Based on this knowledge there were defined shortcomings in the
protection of copyright and there were set guidelines to implement legal
creation into the spatial visualization.

There are set specific illustrative cases in which there is a conflict with the
legal protection of copyright works. Authors of spatial visualizations can
protect their work based on learning from examples of abuse cartographic
works and GIS products.
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Tvorba a pouZivani prostorovych vizualizaci z pohledu autorko-pravni

ochrany

V geografii a geoinformatice jsou cCasto pouzivany nebo vytvafeny prostorové
vizualizace v podobé pland, map nebo nakrest. Piispévek je zaméfen na feSeni riznych
aspektl autorsko-pravni problematiky ve vztahu k tvorbé kartografickych dél a vystupt
z geoinformacnich systému a k pouzivani takovychto produktd v praxi a ve vzdélavani.
Soucasti pfispévku jsou ilustracni ptiklady mozného zneuziti prostorovych vizualizaci
z konkrétnich oblasti geografie a geoinformatiky, z ¢ehoz Ize odvodit mozné legalni
zplsoby vyuziti. Autordm prostorovych vizualizaci umoziuje piispévek snadnéjsi
orientaci v autorsko-pravni problematice a zabezpeceni lepsi ochrany vlastniho dila.
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Abstract: Metainformation systems are pivotal when carrying out operations with
geodata, for example, sharing and exchange. This paper presents the metainformation
system MICKA, which is running at Palacky University in Olomouc.

Metainformation system is introduced at the department administration board requests.
Own metadata department profile UPOL is used. This profile complies with the 1SO
19115 standard. Metainformation system is a system designed to store three categories
of metadata: bought (acquired) data for educational purposes, data created during the
scientific and research projects, and students’ data that are created in the bachelor,
master or doctoral theses. The student diploma works produce the largest number of
data sets.

Our own system of coded identifiers was designed to distinguish between the groups of
data acquisition. Moreover, user groups, as well as individual users, were defined.
Groups and users have specific rights that allow them to search, create and edit
metadata records. Metadata records are divided into public and private (non public).
Public records are open for anyone in the world to browse through. This is achieved by
including the Metainformation system in the Czech National Geoportal INSPIRE [7].
Currently, the system holds over 370 records, of which 118 are public. The non public
records are mostly the geodata that were purchased or licensed and, therefore, are not
to be shared further.

Metainformation system is in compliance with the requirements of the INSPIRE
directive. Information about the spatial extent, data format, contact person, data
lineage, and data quality is important from the interoperability point of view. All these
data are recorded in metainformation system MICKA. Every new metadata entry is
checked to meet the requirements for mandatory information. The MICKA metadata
catalogue will certainly contribute to increase the availability of geographic data not
only within the university department. The implementation of the system at Palacky
University is so far a unique project of the Czech education system. The
metainformation system should immensely contribute to higher availability of data not
only at the university but within the scope of all users in geoinformatics profession.

Key words: INSPIRE, maintenance, metadata, MICKA.
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INTRODUCTION

According to the 2007/2/ES directive about setting up an Infrastructure for
spatial information inside the European association INSPIRE [3, 4], which
came to power as a part of the law 123/1998 Sb., the Palacky University is one
of the institutions obliged to provide spatial data into the infrastructure.
Nevertheless, the necessity to introduce a metainformation system was felt at
the department since the year 2004. Every year the numbers of bought,
acquired and created data were increasing. In 2004 metadata from students’
works were collected for the first time. At that time, the MIDAS Lite was used
for that purpose. MIDAS was designed at VSB Technical University in
Ostrava, Institute of Geoinformatics [1, 6].

However, with the INSPIRE directive coming into power, it was necessary to
migrate to another metainformation system. Metainformation system MICKA
was chosen as a new metadata maintenance tool in 2009. The MICKA system
is a product of HR-RS, Help Service Remote Sensing company [2]. This
system was selected mainly for the fact that it was best complying with the
INSPIRE requirements. Moreover, it was the most widely used
metainformation system in the Czech Republic. Metainformation system
MICKA runs directly on our department server and uses the PostgreSQL
database server. Since 2010, the system is fully functional and is regularly
filled with new metadat. The system mainly serves the employees of Palacky
University and students of Geoinformatics department; it is, however, also
open to public.

PRACTICAL PURPOSE

The metainformation system runs on the following URL address:
http://gislib.upol.cz/metadata [5]. Searching for metadata is either performed
by lexical data input (word, keyword, thematic category) or by selecting
a bounding box directly inside a map on the right side of the window. It is also
possible to combine both. Detailed description of the search process can be
found in the user’s guide (button Help on the left menu). When browsing the
records, only public entries are displayed to a user which is not logged in (user
guest). The search screen of the system is on Fig. 1. The result of a search in
“elevation” category is shown in a well-arranged table (Fig. 2). The table
includes the names of the metadata entries (bold blue letters), and
corresponding abstracts. More details are displayed after clicking the record
name.
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STRUCTURE OF THE METADATA

All recorded metadata comply with ISO 19115 standard. For the purpose of
storing metadata, our own UPOL profile was established. Moreover, a system
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of coded identifiers was created for the purpose of searching and differentiating
the records [8]. This code is recorded in the Identification — Code element.

Tab. 1: Coded identifiers for identification of the data origin

Coded identifiers Meaning
KGIDATA Purchased (received) data
KGIPROJ Data of scientific project
KGISBP Data of student bachelor thesis
KGISDP Data of student diploma thesis
KGISPP Data of student doctoral thesis

The next required value is the name of the diploma work and the name of the
supervising teacher. These are entered into the Identification — Purpose
element. Descriptive Keywords are chosen from GEMET or INSPIRE
thesaurus. The name of the student is stored in the Metadata Contact element.
Spatial representation, reference system, and data format are another important
values saved together with every record. Data Quality — Lineage can also be of
high significance. Short text, named type of spatial analysis, description of the
steps in data creation process, type and technical parameters of measurements
(GPS, theodolite) etc. are mentioned in Lineage element.
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Fig. 3: The interface for "New record /Update record" with checking
mandatory/recommended elements (upper right menu)

In order to ensure correct metadata input, a manual with instructions was made
and included within the application. In addition, the mandatory fields are
checked for errors when new information is being added (Fig. 3.). Red-
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coloured fields are mandatory, while green fields are recommended.
Information is filled both in Czech and English, so that the metadata records
can be searched by users all over Europe.

WAYS OF OBTAINING METADATA

Altogether, there are three sources of data whose metadata are stored in the
metainformation system. The first group is represented by the data that are
purchased or acquired from external distributors. These are vector or raster data
sets provided by companies and state organisations such as CUZK (Czech
Office for Surveying, Mapping and Cadastre), CSU (Czech Statistical Office),
ArcDATA Praha, GEODIS etc. These data are of pivotal importance, and serve
as a base for education and diploma works. It is also essential to let the
members of the department know that these data are available. In total, there
are 34 data sets from this group stored in the system. These entries are not
public due to the fact that the University is not authorised to share them further
on. The data of this sort are added by the department administrator.

The second group comprises of the data created during a scientific and research
projects of the department. This group contains the smallest number of 9
entries. The data from this group are always added by the administrator after
a consultation with the author of the data.

The third group is the largest, and it is formed by the data produced by
students’ diploma works. Since 2009, the entries are added by the student
themselves. The main reason for this is the fact that the author of the work is
the one who can best summarize and describe the data as far as the content,
accuracy, quality and the process of formation are concerned. For this purpose,
two extra users of the system are defined “bakalar” (bachelor) and “magistr”
(master). Both of the two extra users have permission to add new entries. The
only restriction is the time period within which the students have to upload
their records. They are obliged to do so in the span of two weeks before the
final deadline of their works. The final review of the new records is done by
the administrator, who is also in charge of setting the entries as public or
non public, depending on their type and purpose. Students also include the
source data, which they used for the diploma work and which are always non-
public. In most cases, these are 10 free map lists from CUZK.

Apart from the metadata of the contemporary works (last 3 years), metadata
from the works since the year 2000 were also recorded. The precise description
was, however, more difficult, as the accuracy and the method of the data
formation could not be determined.
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Tab. 2: Numbers of metadata records (15. August 2011)

Type of record Number (count)
Total count of records 370
Public record 118
Nonpublic (private) record 252
Student bachelor thesis 138
Student diploma thesis 187
Purchase (receive) data 36

Data of scientific project 9

Gradually, the number of the records is growing. Every year, about 40 new
student works extend the total amount. Yet not every work introduces
absolutely new data. Additionally, latest purchased and research project data
contribute to the number of entries.

Metadata (ISO 19115)

Spatial Representation
Grid Spatial Representation

axizDimensionsProperties:
dimensionhlame: oy
dimenzionsize: 167
dimensiontlame: column
dimenzionSize 214
cellGeometry: area
Reference System
MD_ReferenceSystem:
referenceSystemidentifier
RS _ldentifier:
code: S-JT5H
codeSpace: oz
Identification
Data |dentification:
citation:
Citation:
title: DMR of the landslide in Halenkovice
date:
Cl_Date:
dateType: hublication
date: 2008-05-05
identifier:
RE_ldentifiar
code KGIZ0DP-2003
abstract: Digital refief model of the landslide in Halenkovice based on survey datasets from october 2008 and april 2009
(Features: spl_ri_05h, spl_dub_220b, tin_rijen_body , tin_duben_body)
purpose: Diploma thesis
status: completed
Pairt of Cantact
Responsible Party:

Incfivichual bame:
Organisation Mame:

ZIejena DOBESOWA,
Katedra geoinformaticy, Unverzita Palackého

Fig. 4: Detail of the metadata record

The metadata information system is managed by a member of the department —
the administrator of the metadata (Z. Dobesova). The administrator is also
filled in Point of Contact element for the purpose of data distribution. More
user groups and users were created for the maintenance purposes. The groups
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are “administrator” and “diplomant”. When a student needs access to the non
public entries the account “Student” is to be used.
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Metainformacni systém geodat pro studium i pro praxi

Pro sdileni a vyménu geodat je ddleZité provozovat metainformaéni systémy. Rada
geodat vznika v ramci studentskych praci na vysoké skole. Na Université¢ Palackého v
Olomouci je od zacatku roku 2010 provozovan naplnény metainformacni systém
MICKA.

Metainformacni systém byl upraven pro potieby pracovisté. Pouziva se vlastni
metadatovy katedralni profil UPOL odpovidajici norm¢& ISO 19115. Metainformacni
systém ma navrZen systém pro ukladani tfech skupin metadat: nakoupena (ziskand) data
pro vyuku, data vznikla v ramci védeckych a vyzkumnych projektl a studentska data,
ktera vznikla pti bakalaiskych, magisterskych nebo doktorskych pracich. Nejvétsi pocet
zédznamu je o datech vzniklych v ramci studentskych praci. Byl navrzen vlastni systém
kodovych identifikatorti pro odliSeni skupin dat a roku pofizeni. Jsou nadefinovany
skupiny uzivatelti a jednotlivi uzivatelé. Skupiny a uzivatelé maji nadefinovana prava,
ktera umoznuji vyhledavani, anebo tvorbu a editaci metadatovych zdznami. Metadatové
zaznamy jsou rozdéleny na vefejné a nevefejné. Vefejné zaznamy jsou piistupné
komukoliv v CR. Informace o datech jsou tak piistupné i pro uZivatele z praxe.
Metainformacni systém je zafazen do celostatniho vyhledavani pod Narodni geoportal
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INSPIRE [7]. Rada dat, které se zpracovéavaji pro realné potieby, v praxi se b&zné z
univerzity pfedavaji na koncova pracovisté¢ mimo UP.

V soucasné dob¢ je v systému evidovano ptes 370 zaznami. Z toho je 118 zdznamu
vefejnych. Nevefejné zaznamy jsou o datech, ktera jsou nakoupena nebo ucelové
vazana a tudiz nemohou byt poskytnuta dale.

Metainformacni systém je v souladu s pozadavky smérnice INSPIRE. Z hlediska
interoperability geodat jsou dilezité informace o prostorovém rozsahu, formatu dat,
kontaktni osob&, rodokmenu dat, kvalit¢ dat atd. VSechny tyto tdaje jsou v
metainformaénim systému MICKA zaznamenany. Pfi vstupu udaji do metadatového
zaznamu je provadéna kontrola na vyplnénost povinnych udaja.

Provozovany metainformacni systém urcité prispéje k vyssi dostupnosti geodat to nejen
v ramci pracovisté ale i uZivateldl v praxi. Clanek prezentuje konkrétni realizaci a
provozovani metainformaéniho systému na Univerzité¢ Palackého, které je v oblasti
vysokého Skolstvi ojedinéla.

STUDENTS’ CARTOGRAPHICAL KNOWLEDGE IN CRISIS
MANAGEMENT

Monika Rusnikova
Department of Geography, Masaryk University
Kotléiska 2, 611 37 Brno

rusnakova.monika@email.cz

Abstract: The presented research is devoted to exploring knowledge in field of crisis
management for children like specific part of population. Currently there are natural
disasters due to climate changes. Very often they used to be tragic, they cause human
sacrifices and damage to property. Because of this is very important to raise awareness
among people about how to behave in case of threat. Children represent a specific
group, which is the most vulnerable. Dangerous situations are very frustrating for them.
Is necessary to join this part of education into the educational process.

This paper informed of the results of research, which was realized at elementary
schools in Czech Republic and Slovakia. In the first part of the research pupils filled the
questionnaire with opened questions. This part allowed a qualitative analysis of solid
problem. In the second part children made their own crisis maps and map symbols for
situation of flood. The results of the research are referral for next application purposes
related educational and cartographic works.

Key words: children, crisis management, crisis situation, flood, map symbol
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INTRODUCTION

We are living in vulnerable world. Nearly every day we can find information
about natural disasters. While in natural ecosystems, such extremes are part of
a natural development, in a cultural landscape with still more complicated
infrastructure to human society cause a great material damage and loss of life.
Every year millions of people are affected by natural disasters, which are
unexpected and coming without warning. This dangerous situation is difficult
to manage, not only for adults but also children. Critical situation can be
traumatic for them. Although it is not possible to prevent hazards we can
prepare for them, expect them and then can quickly and correctly respond to.

The one of the role of the cartographer is to create a specific map for early
warning and crisis situation needs. Children represent a specific group of
population for which the maps are characterized by the fact that they are
simple, transparent, clear and easily understandable. The creating of these
maps is not everything. It is very important to teach children how to use the
maps, how to navigate in the environment using maps and to teach them how
to read map symbols. In many countries national and international
organizations have started to examine children’s knowledge of crisis
management and crisis situations. Several studies aimed at studying the process
of working children with map already made (In Bulgaria, Austria, Czech
Republic and Slovakia [1] In Bulgaria [2] In Hungary and Argentina [3] In
Athena, Greece [4]). The main aim is to educate a large number of students and
the best way how to do it is with games and attractive activities for children.

The part of this research is to obtain information on knowledge of Czech and
Slovak pupils in crisis management and ability to work with the map. Testing
children took the form of a questionnaire survey and children’s own creative
activity in designing their own map symbols and their subsequent use in a
crisis map for flood.

BACKGROUND

The Centre for Research on the Epidemiology of Disasters (CRED) and World
Health Organization (WHO) defines a disaster as “a situation or event which
overwhelms local capacity, necessitating a request to a national or international
level for external assistance; an unforeseen and often sudden event that causes
great damage, destruction and human suffering”. Hydrological disasters
remained the most common disasters in 2009, accounting for over 53% of total
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natural disaster occurrence. A total of 180 hydrological disasters (82.8% floods
and 17.2% wet mass movements) caused over 57.3 million victims in 2009. [5]

In the Czech Republic the most frequent disaster is flooding. Flooding in
Moravia in July 1997 was the biggest flood in modern Czech Republic.
Flooding in Moravia was part of a European scale disasters, because in
addition to the Czech Republic were also affected Poland, Slovakia, Austria,
and partly also of Germany. The flood affected the third of the territory of
Moravia and Silesia. In addition to victims of life and enormous material
damage was not only suspended the operation of key railways lines, but a few
days was disrupted telephone network. In the worst affected village is
considered Troubky at the confluence of the Morava and Becva, where killed 9
people. During August 7-16, 2002, Prague was plagued by a disastrous flood,
during which the level of culmination and maximum flow rate and seriousness
were the biggest in the history of Czech floods. Sixteen people died, 225 000 of
citizens were evacuated and the overall flood damages reached 3, 5 billion €.
The most frequent disaster in Slovakia is flood too, especially in eastern part of
country. The most tragic of them was flood in July 1998. As a result of
destructing flooding, known as 1000-year water has killed 63 victims most of
them came from village Jarovnice. 3000 people had to be evacuated. The total
damage has reached 2, 27 million €.

These large and devastating floods in addition to major damage and loss of
human life very negatively affect the human psyche. In a very short time
people are losing their property and sometimes family members. These
negative experiences can affect them for life. Special attention should be given
to children because they are more vulnerable in a crisis situation. They do not
know what is going on and they must be preparing for it.

RESEARCH EXPERIMENT

The research experiment was conducted at elementary schools in Czech
Republic and Slovakia in two groups: 8-10 years and 11-13 years children.
This age were selected with regards to changes taking place at the age of 11
years. At this age children varies ability to perceive and understand abstract
concepts and more complex logic operations. This change was also described
as Piaget’s theory of cognitive development. [6]

The research experiment was based in first step on a questionnaire and analyses
of the answers. The questionnaire has 14 questions in the field of cartography
and crisis management. The research in second step was based on children’s
own creative activity in designing their own map symbols.
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THE QUESTIONNAIRE
1. What do you know about maps? What do the maps represent?

Responses the question pupils were positive. The most common answer was
that maps showing cities, transport communications, rivers, borders,
mountains, landscapes and more. Their use is mainly for orientation and
navigation. Several students wrote that the seas are blue and forest green.

2. Do you think that you have enough knowledge to work with maps? If the
answer is YES, where have you learned it from? If the answer is NO, what are
the reasons?

All pupils have submitted a join response — fourth grade pupils in lessons about
homeland and history, sixth grade pupils on geography lessons.

3. How do you understand the terms: risk, hazard, disaster, crisis?

Most of students on this issue did not respond at all. The term risk means for
example go to the edge of cliffs, where there is no fence, to undergo a
dangerous situation, exposing life in danger, loss of work, or walk down the
street in the evening and have € 200 in your pocket. The term hazard means
fallen wire to the ground under an electric shock, tsunami, flood, explosion of
oil and other hazardous situations. Disaster means flooded village, tsunami in
Japan, earthquake, people dying, fires, or the end of the world. Crisis is for
example lack of money and food.

4. What a shape of a sign is associated with a danger situation?

aj b [/

The most frequent answer on this [

question was b) triangle. Only |[»

Slovak younger students have d) |7 wers
diamond like the right answer. |. acns
Psychologically, in people sharp |=
edges evokes the danger. T

5. What do the different symbols represent?

O K W
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Students without a doubt correctly identified almost all the symbols. They have
problem with understanding symbols number 6, 7, 8 and 11. These
characteristics should be revised. (1. eruption, 2. tornado, 3. tsunami, 4. forest
fire, 5. earthquake, 6. landslide, 7. avalanche, 8. desertification, 9. flood, 10.
hurricane, 11. landslipe)

6. What do you understand by the difference of the symbols?

* Pupils understand this symbol as the most often little danger/
+ . A hazard larger, ppssibly_ as a smaller _and a greater degree of
impact the eruption (minor character is farther).

7. How will you draw/represent on a map a disaster region?

I T S

In response to this question [

they already know each other | .

varied.  Slovak  younger |, —
students chose answer b) as |, ] sons
well as Czech younger |, Osks
students. Older student from | . i

both countries gave d) like a | ,

right answer. : ° ° ¢

8. How do you understand the level of danger situation with this colors?

a) Extreme level! Very danger! ]
b) Warning! High level of danger! [ ]
c) Be careful! There is a risk of danger! (|
d) Safe conditions! There is no danger! o

Absolutely correct answers associated with the colors had only 50% pupils of
fourth degree in both countries, in group of older students it was 70%. The
most common mistake was between yellow and orange. Red and green color
students correctly identified.

9. Do you know something about the hazards in your area? Please, write down
a list of them?
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The most frequent answer was flood, flooding, fall of meteorites, earthquake,
desertation, landslides, fires or destroyed roads, cutting the trees for new
shopping centers buildings.

10. What is a topographic map? What does it contain?

On this question the majority of pupils did not know the answer. In most cases,
it completely missed. From the group of Slovak younger students all of them
responded, though not always correct that is a view from above, showing
which way to go, roads, towns, landscape scale, the map of affected areas is
different from the normal map, describing our surroundings and others. Pupils
do not understand the concept of topographic map.

11. This is a part of topographic map. Please, write down what do you see on
it.
This question was very difficult for pupils and they left it unanswered. Some of

them wrote that on topographic map we can see roads, houses, fields, rivers
and towns.

12. You have a holiday in a tent near a river. In evening time TV forecast
informs you that a heavy rain will come this night and floods are expected. You
have a map of your region. What kind of objects do you expect to be
represented on the map and to help you in expected dangerous FLOOD
situation?

13. You have a holiday in a tent near a river. Suddenly somebody informed you
that a fire appears not far away from you. You have a map of your region.
What kind of objects do you expect to be represented on the map and to help
you in expected dangerous FIRE situation?

14. You are in a similar situation like both above. Do you need other
information, except a map, which will help you to decide where to go or what
to do?

Questions 12, 13 and 14 pupils hardly responded. In some cases it was possible
to find answers: escape to the mountain, eventually would call their parents.
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MAP SYMBOLS
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Fig.1: Map symbols drawn by younger students
[ AN

Fig.2: Map symbols drawn by older students

Map symbols that children draw: river, water surface, flooded area, water flow
direction, the bridge over the river, wooden bridge, ford, city, school, hospital,
evacuation center, assembly point, kiosk, main road, lane, railway track, hill,
castle, chapel, church, train station, forest and their own characters. The whole
work should be available one lesson (45 min).
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CONCLUSION

When comparing the different categories of detailed answers provided by the
Slovak pupils, Czech pupils usually respond by using one word. The first three
questions students were administered comprehensive response, which is
evidence that the maps at school often work and can use them. Nevertheless
they do not know the meaning of topographic map. Last four questions remain
unanswered. There could be more reasons, but it certainly is not one, this
would not know the answer to the question.

Very big different between symbols of younger and older students is visible in
the way of image. Symbols of younger students are more illustrated; older
children are drawing more simple and graphic symbols.

Understanding the development process of psychological thought and
abstraction of objects and phenomena in children in different age categories is
necessary to know cartographer to create map products for this specific group
of sufficiently clear and properly understood.
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Kartograficka gramotnost déti v krizovém managementu

Nejvhodnéjsim nastrojem pro orientaci v prostoru a tedy pro rychlé rozhodovani
v kritické situaci je mapa. Déti jim ale Casto nerozuméji a neumi je Cist. Proto je potieba
S nimi pracovat a porozumét jejich mysleni, divat se jejich o¢ima. Spravné pochopeni
vnimani déti umozni kartografovi vytvofit relevantni mapu praveé pro né.

Na zakladnich $koléch v Ceské republice a na Slovensku byl uskuteénén vyzkum, jehoz
hlavnim cilem bylo ziskat informace o povédomi déti o povodnich. Vyzkum byl
proveden ve dvou vé&kové odlisnych skupinach, 8-10 let a 11-13 let, pomoci
dotaznikového Setfeni a vlastni kreativni ¢innosti déti. Ty samy navrhovaly mapové
symboly pro krizové mapy pouzitelné v piipad¢ povodné.

ANNEX |1 AND 111 OF INSPIRE DATA SPECIFICATION TESTING
AT COSMC
Petr Soucek, Jifi Barto$
Cesky titad zeméméiicky a katastralni
Pod sidlistém 9/1800, 182 11 Praha 8 — Kobylisy

petr.soucek@cuzk.cz, jiri.bartos@cuzk.cz

Abstract: In article we share our experiences, that we reached during testing of second
and third annex of INSPIRE data specifications. At COSMC (Czech Office for
Surveying, Mapping and Cadastre) we will focused on testing of INSPIRE theme
Building. Other themes of second and third annex are also mentioned, because COSMC
is a coordinator of Czech Thematic Working Group DATA of Czech INSPIRE
Committee.

Data specification testing is planed until second half of October so there can’t be
provided full description of testing process, but only main principles are shown.

Key words: INSPIRE, UML, GML, data specification

INTRODUCTION

Testing of INSPIRE data specification is an important part of implementation
of this European regulation in any organization. It represents adequate time for
quantification of all works that must be done for future successful INSPIRE
implementation.
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It is also opportunity to influence final version of INSPIRE data specification.
Influence is represented by form of recommendations and complains in report
of testing. These recommendations can affect next version of data
specification.

TESTING ORGANIZING

Testing of second and third annex of INSPIRE is under way in current time.
Planned end of testing is set to 21% October 2011. Any organization that wants
to join must be registered at European Research Centre (JRC). Registration is
possible to do any time during testing period. So it is possible to join pan-
European testing effort even last day.

Tab. 1: Themes of annex |1

1. Elevation

2. Land cover

3. Orthoimagery

4. Geology

But it is also possible to send comments and recommendations without any
registration. This is possible, because CENIA (Czech Environmental
Information Agency) collects any recommendation and comments to INSPIRE
testing from any organization that is interested in it.

For organizing of INSPIRE data specification testing is responsible Technical
Working Group DATA (TWG DATA), that was established by Czech
Coordination INSPIRE Committee. Czech Office for Surveying, Mapping and
Cadastre (COSMC) is commissioned to manage this group, because of its
success in first data specification testing. It should be reminded, that during
second and third annex testing, first annex can be still comment as a standalone
or with connections to second and third annexe.

Tab. 2: Themes of annex |11

1. Statistic units 12. Natural Risk Zones

2. Buildings 13. and 14. Atmospheric Conditions and
Meteorological Geographical Features

3. Sail 15. Oceanographic Geographical Features

4. Land Use 16. Sea Regions

5. Human Health and Safety 17. Bio-geographical Regions
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6. Utility and governmental | 18. Habitats and Biotopes
services

7. Environmental ~ Monitoring | 19. Species Distribution
Facilities

8. Production and Industrial | 20. Energy Resource
Facilities

9. Agricultural and Aquaculture | 21. Mineral Resources
Facilities

10. Population distribution

11. Area management/restriction/regulation zones and reporting units

TESTING

COSMC had also joined testing of first annex of INSPIRE data specification.
This annex contains nine themes (1. Coordinate reference systems, 2.
Geographical Grid Systems, 3. Geographical Names, 4. Administrative Units,
5. Addresses, 6. Cadastral Parcels, 7. Transporting networks, 8. Hydrography,
9. Protected Sites). COSMC focused mainly its testing on theme Cadastral
Parcels. Other themes as Addresses and Administrative Units were also
accomplished. In a difference testing of second annex COSMC focused only on
theme Building.

The main goal of testing was to compare four different data models of
INSPIRE data specification of theme Building with two different Czech
proprietary data models of Buildings. First system represents Cadastral registry
(Informational System of Czech Real Estate) and second system is
Informational System of Czech Territorial Evidence (ISCTE). Both systems
contains data that represents INSPIRE buildings.

But only ISCTE was chosen as a source of geometry for theme Building, the
first source (ISCRE) will be used for connection theme Building with theme
Cadastral Parcels (reference theme) from first annex. Other connection with
INSPIRE theme Addresses will be also provided by ISCTE.

For testing is necessary to understand data modeling in UML and XML
schemas represents by GML 3.2.1 standard. The output file of GML 3.2.1 that
is valid with INSPIRE schemas is best confirmation of successful
transformational test. Therefore COSMC mainly focused on this result of
testing. Other results as INSPIRE View Service or even WFS were not chosen
as goals for COSMC testing.
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RESULTS OF TESTING

Testing confirmed that all necessary attributes and relationships that are
mandatory for publication of INSPIRE theme Buildings are presented in source
database (production database of ISCTE). Testing also confirmed that it is not
suitable to publish INSPIRE data directly form source database (production
database). Therefore data will be published to INSPIRE infrastructure same
way as data of INSPIRE data specification of first annex (Cadastral Parcels,
Addresses, Administrative Units). Which are successfully published through
publication database (picture 1).

Fig. 1: Scheme of Publication database

As a result o any INSPIRE data specification is strongly recommended to
complete report of testing that is represented by 40 questions from JRC (Joint
Research Centre). Answers to these questions will give enough feedback to
JRC to improve next version of data specification.

CONCLUSION

COSMC had second time joined INSPIRE data specification testing. The first
testing was considered as very beneficial. It gives possibility to work and
become familiar with UML, GML, WMS and other technologies on big scale
project, that INSPIRE is representing.

We recommend to other organizations to join the testing of INSPIRE data
specification, because it is only way, how we can adapt these specification to
Czech needs and specific environment. Just because the second and third annex
testing had joined nine Czech organizations, this represents the most
organizations in whole Europe, we can success in it!
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Testovani datovych specifikaci INSPIRE témat pfilohy II a III v prostiedi
CUZK

V ¢lanku se podélime se zkuSenostmi, které jsme ziskali v pribehu testovani datovych

specifikaci INSPIRE témat z druhé a tieti piilohy. Na Ceském tifadu zeméméfickém a

katastralnim se budeme vénovat zejména testovani tématu budovy. Vzhledem k tomu,

7e na§ Utad je koordinitorem TPS DATA pod KOVIN, zminime se o organizaci

testovani dat ptilohy II a III obecné.

Testovani datovych specifikaci probihd az do poloviny fijna 2011, takze zde urcité
nemuze byt kompletni popis procesu testovani, ale hlavni principy zde nastinény budou.

DETECTION OF HISTORICAL PATHS CHANGES BY UNMANNED
AERIAL VEHICLE

Jakub Mitijovsky, Jan Brus
Palacky University in Olomouc, Faculty of Science, Department of Geoinformatics
tr. Svobody 26, Olomouc, Czech Republic
jakub.mirijovsky@upol.cz, jan.brus@klikni.cz

Abstract: First works devoted to the study of historical paths originated in the first half
of the 19th century. Milestone in the research of historical path dates to the 90s’, when
first extensive field researches of relics of old paths were performed. As a result of these
researches, new theories about positions of old paths started to emerge. Research
gradually becomes an interdisciplinary field associating departments of history,
archaeology, historical geography, as geology and geoinformatics. On the other hand,
various types of remote sensors are currently available to help explore landscape and
other natural components. The main part of this field is based on a small format aerial
photographs (SFAP) taken by a small aircraft. Self-made aerial photographs offer
researchers a maximum operability. The technical parameters of the capturing device
and platform help to the photographer in determining not only place and time, but also
the point of view, image coverage, and exposure settings. The Drone PIXY is a slow
moving model of motorized paraglider primarily used for close-up remote sensing,
allowing classical or digital aerial images and video recording at ultra-low height (50 -
500 m). This paper deals with searching of historical paths forced by a small-format
aerial photography in Moravia, a region in the Czech Republic.

Key words: SFAP, historical pathways, remote sensing, photography
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INTRODUCTION

First works devoted to the study of historical paths originated in the first half of
the 19th century. The work was done mainly in the field of historical
geography as a collection of archival materials. This situation remained almost
unchanged up to the second half of the last century, when other research
disciplines, especially archaeology, began to be active, beside dominant
historical geography. Another milestone in the research of historical path dates
to the 90s’, when first extensive field researches of relics of old paths were
performed. New theories could go out of this research [2, 3, 4]. Research
gradually becomes an interdisciplinary field associating departments of history,
archaeology, historical geography, geology and geoinformatics. Similar
activities can also be traced outside of the Czech Republic: in the Bavarian part
of Sumava Mts. (P.Praxl, 1995), in Oberpfalz (D.J.Manske, 2003), in the
German part of Krusné hory Mts. (R. Wissuwa, 1998), in Slovakia (M. Slivka,
1998; M. Hanuliak, 1998) and in Poland (J. Sadowska-Topér, 1999).

Works on a four-year project named ,,Research of historic routes in the north of
Moravia and eastern Bohemia“ were begun in 2011. This project is a part of
the programme of applied research named ,,Program of applied research and
development of national and cultural identity (NAKI)“ supported by Ministry
of Culture of the Czech Republic. The project is follow-up to the research
made in the north-western part of Moravian region — delimited by historical
boundary  (Olomoucko, Litovelsko, Konicko, Jevi¢sko, Svitavsko,
Moravskottebovsko, Mohelnicko) [2, 4].

Project will use classic methods of research (terrain survey) as well as modern
ones, e.g. ground geophysical radar, aerial photography, laser scanning, and
small format aerial photography from remote-controlled model. Experience
from the process of acquiring images and interpretation will be described
below. It is necessary to find out localities of possible occurrence of historical
paths which is possible thanks to historical and other sources.

IDENTIFICATION OF HISTORICAL PATHS BY STUDYING MAPS
AND ORTHOPHOTOS FROM NORTHERN MORAVIA AND
EASTERN BOHEMIA REGION

Areas of the regional and historical long distance roads

Traces of historical paths can be seen on maps from 11" Military Survey (years

1836-1852). These paths often took place outside of the structure of municipal
estate or they are leading close to the border of each municipality. Older roads,
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which were not very long, lost their importance. At the time of mapping they
were be plotted as a dashed line.

Cattle tracks

Maps of 11" Military survey are very suitable for identification of cattle tracks.

These objects are usually drawn as a narrow strip of pasture.
Hidden relics (often buried)

Hidden relics can be easily identified from aerial photographs or images taken
by remote-controlled models, with help of vegetation, soil, snow and shadow
signs. The most significant signs are vegetation signs.

Other stuff which can be found in historic landscape is, for example visible
relics of roads (hollow ways, hollow bonds) or ravines. Maps of Czech
federation of orienteering and Base Map of the Czech Republic ZM10 are most
suitable for these purposes.

B. i ~
59 00

Fig. 1: Map of IInd Military Survey - identification of cattle tracks.

Paraglider model PIXY

The Drone PIXY is a slow moving model of motorized paraglider primarily
used for close-up remote sensing, providing classic and digital aerial images
and video recordings at ultra-low heights (50-500 m). The model allows the
acquisition of traditional and digital images, including video recording.
Maximum loading capacity allows having several sensors on the board at the
same time. The Drone Pixy concept offers simple piloting, easy transportation,
high resistance of the device and its wide use. Operating of the device does not
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require a special licence. Based on legislation in the Czech Republic, it is
considered to be an ordinary airplane model.

Pixy Vision is equipped by Zenoah 290 engine with 2.6 HP. The payload
equals 6 kilograms. It allows carrying cameras and other equipment at the
professional level.

PIXY Vision model has very good flight characteristics. Wireless range of the
communication unit ends farther than 2 km. The flight possibilities are limited
mostly by weather conditions. The maximum speed of wind should be from 3
to 35 km/h.

PIXY can also take-off in windless conditions, but the wind shortens the take-
off. The model is little bit sensitive to side and gusty wind due to its low
weight (about 10 kg) and due to a relatively large wing. The model has a 1 litre
fuel tank, which is sufficient for one hour flight.

The model uses a ground station for the flight control. The station is equipped
with a small LCD monitor which shows the screen from camera placed on
PIXY. The function providing a Live View of camera enables us to observe the
area of interest during the flight. The station is equipped with RCA output.
LCD glasses can be connected- for a better control during imaging. The station
can be connected with the PC. A built-in GPS module enables to track the
current location and movement reports. The GPS module also enables us to
navigate the model by keeping the track on monitor with underlying a map of
the area. Targeting to the area of interest is then more accurate.

Fig. 2: Drone PIXY model. Left: the model during a flight. Right: detail of the
engine part.

The Pixy Vision model is equipped with a constant flight level module. The
model still keeps the same altitude after the activation. The principle of the
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module is based on the GPS height measuring. It is necessary to use the
module to keep the same height during the flight.

IDENTIFICATION OF THE PATH RELICS IN THE IMAGES TAKEN
BY THE MODEL

Identification of cross-section of a buried hollow way

e orientation of camera for imaging should be approximately in the
direction of the axis of the hollow way

e higher obliqueness of the final image is better for identification of
hollow way (the shape of the cross-section of buried hollow way is
more visible)

o ideal state of vegetation: early stage - the crop is in the process called
“sowing”

e spacing of crops should be perpendicular or oblique to the buried
hollow way (to identify the cross-section can be also used the
boundary of two parcels)

Vegetative signs

The green phase is the ideal state of vegetation. Crop is usually taller and
darker over the buried hollow (it is best seen on cereals, but other suitable
crops are, for example alfalfa, peas, sugar beet and oilseed rape). It is also
possible to take a picture of with cereals in the ripening stage of a grain. Crops
over the hollow way remain green (they are supplied with more water) contrary
to the neighborhood which turns yellow. The crops are more mature and stems
are bent. In direct sunlight, stems seem to be lighter in comparison with the
others.

Fig. 3: Historic path identification based on vegetative signs.
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Soil signs

Ideal time for taking images is the period when the soil is without any
vegetation (spring or fall or 1-2 days after rain). Side walls of hollow way can
be distinguished if the mild depression is in the axis of the hollow way (wall
oriented to the north dries more slowly and stays darker).

Fig. 4: Historical paths identifiable based on soil signs.

Snowy signs

It is ideal to take images during the snow defrosting. In the stripe of buried
hollow way, snow remains longer. It has two reasons. There is usually minor
depression in the hollow way area and it creates a snowdrift. The snowdrift
melts more slowly than the snow on in surrounding areas. The second reason is
the waterlogging of hollow way area. Temperatures are usually slightly above
0 °C, which can also result in slower melting of snow (frozen soil with high
water content defrost significantly slower).

Fig. 5: Areas of the historical paths (A, B) identified by snow signs.
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CONCLUSION

North Moravia and East Bohemia are areas with the highest number of the
historical paths relics. These areas are absolutely unique not only in the Czech
Republic, but also in Central Europe. There are more relics in these areas than
the famous and the most remembered Golden Path. This is the reason why it is
important to make an archaeological survey there. This survey should
document the locality and propose some preserving methodologies. The
situation must be solved before the relics will be destroyed by heavy forestry
equipment. Paraglider model PIXY is one of the ways to promote this research.
Using of PIXY to identify historic paths is a highly effective method of
research and it can bring new valuable insights into the field.
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Rekonstrukee historickych cest s vyuzitim maloformatového snimkovani

Oblast severozapadni Moravy a vychodnich Cech je, co do poétu dochovanych relikti
starych cest, naprostym unikatem nejen v narodnim, ale i stfedoevropském méfitku (je
zde dokonce mnohem vice reliktil, nez na dnes nejznaméjsi a nejvice pfipominané tzv.
Zlaté stezce). Je proto velmi zadouci, aby se zde uskutecnil diukladny vyzkum, ktery by
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nejen zdokumentoval, nybrz také navrhl zpisob ochrany vybranych relikti. Tento
problém by se mél fesit skutecné zavcas, dokud nebudou relikty postupné zniceny
tézkou lesni technikou, coz je stale vice aktualni problém nejen pro tuto vymezenou
oblast.

USING GEODATA AND GIS METHODS FOR THE ASSESSMENT OF
INDUSTRY RATE IN THE LANDSCAPE

Hana Svatoiioval, Vladimir Plsek?
Department of Geography, Faculty of Education, Masaryk University*
GEODIS Brno?
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Abstract: The industrial landscape turned to the post-industrial when many plants and
factories were closed and left. GIS methods and data available for the Czech Republic
territory can be used for the post-industrial landscape identification and delineation.
The article presents the attempt to identify both the industrial and post-industrial
landscape indicators by GIS evaluation of existing data. For its recent mining and
industrial history, the Oslavany-Rosice region was chosen as the model area for new
methodology testing.
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INTRODUCTION

The Czech Republic is one of many countries in which especially in recent
decades can be seen the transformation of industrial landscapes into post-
industrial. Extraction of natural resources, changes in industrial production,
factories closing, leaving large and small industrial complexes, their
dilapidation and finding new functions for these objects, the impact on
employment of the population in the region, reclamation and revitalization of
the landscape represent only a fracture of phenomenons we can meet in post-
industrial landscapes. The authors asked themselves whether or not it is
possible to use data potential of the Czech Republic (Czech Republic owns a
plenty of nationwide geographic data with different attributes) and together
with GIS tools and methods to get results that would be helpful for post-
industrial landscapes identification or determination of the industry rate in the
landscape.
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ASSESSMENT OF THE INDUSTRY RATE IN THE LANDSCAPE OF
THE CZECH REPUBLIC USING GIS METHODS

GIS method searching sites containing basic attributes of postindustrial
landscape is based on assigning point values for each feature to a square of area
network. With the increasing number of points (it means the number of
surveyed features in the square) increases the sum and also the industry (post-
industry) rate. Areas with maximum sum form the core of the industrial or
post-industrial landscape evaluated according to selected attributes which are
currently available in geodatabases for the area of the Czech Republic.

The method was tested in the Rosice — Oslavany region (Fig. 1). It is a past
mining area with abandoned power plant and the number of residues connected
with coal mining and burning (dumps, railway sidings, tailings ponds,
brownfields, etc.).

Fig. 1: Oslavany in 1920 (left image) and 2010 (right image) with a mining tower
(left upper part) and a power plant (at the bottom). On the horizon of the right
image you can see a waste rock dump in ZbySov area — not present in the left
image.

Author of the right image: Svatotiové

For the model area were used geographic data available for the Czech
Republic:

o abandoned areas after industrial or agricultural activities, named
brownfields (Czechinvest database, regions database),

o typical objects for industrial activity: factories, smokestacks, warehouses,
railway sidings, tracks, dense network of roads, petrol stations,
(ZABAGED database, DMU 25, GEODIS),
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o anthropogenic relief forms built by the previous use of land, industrial
clusters, urban, communication and montane landforms (ZABAGED
database, DMU 25, GEODIS),

o devastated areas (the technical limits of the territory, regional database),
o reclaimed areas (the technical limits of the territory, regional database),

e objects from land use map/land cover types of built-up area, industrial
area, agricultural area (GEODIS database, CORINE),

e necessary industry components which predetermined the landscape to the
industrialization involving following natural sources - deposits of black or
brown coal, iron ore, non ferrous ore, water resources, etc. (database of
the Czech Geological Survey).
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Fig. 2 Visualization of used data applied in Oslavany city — in the area of past
power plant and ash dump

METHODOLOGY VERIFICATION OF POSTINDUSTRIAL
LANDSCAPE OF ROSICE - OSLAVANY REGION DELINEATION
USING GIS METHODS

The territory of municipality cadastres of Oslavany, Rosice, ZbySov, Babice u
Rosic and Kratochvilka was covered with a square network of side length of
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100 m. Layers including features with industrial attributes such as a large
industrial building, ponds, dumps, heaps, pipelines and chimneys were chosen
as data source indicating the industry rate in the landscape (Fig. 2). Each
feature incidence was considered and evaluated by points and the final sum of
values in the range from 0 to 5 points represented different industry rate. Area
assessment including post-industrial ~activity indicators (brownfields,
devastated areas, reclaimed areas) was evaluated by the same way using values
in the range from 0 to 3 points. Results can be seen in Fig. 3.
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Fig. 3 Definition of industry rate and post-industry rate in the landscape of Rosice
— Oslavany region
Authors: H. Svatonova and V. Plsek

CONCLUSION

The authors presented the possibilities of using modern GIS methods for
specific area delineation using data available for the Czech Republic within
area industry rate or post-industry rate assessment based on the number of
selected objects incidence in a study area. Heaps, dumps, chimneys, railway
sidings and industrial objects were chosen as objects identifying the final
industry rate as well as features that indicate the end of industrial production
(reclaimed areas, devastated areas, brownfields). For successful analysis is
important to note that official databases are incomplete.
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The question of using other available geographic features which can be used
for identification of post-industrial landscapes cores remains. Also it is
considered how to solve the problem with inaccurately positioned data.

The paper was supported by the Czech Science Foundation grant project No.
IAA300860903 — The fate of Czech post-industrial landscape.
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Vyuziti metod GIS a geodat pro stanoveni miry industrialnosti krajiny

Autofi predstavili moznosti vyuziti modernich metod pro jejich vymezeni pii vyuziti
GIS néstroji a dat dostupnych pro uzemi Ceské republiky pro hodnoceni miry
industridlnosti ¢i postindustridlnosti uzemi na zéklad¢ poctu vyskytl vybranych objektt
v hodnoceném v uzemi. Jako objekty - identifikatory primyslovosti byly v testovaném
uzemi zvoleny haldy, kominy, vlec¢ky, primyslové objekty) stejn¢ tak i prvky, které
svéd¢i o ukonceni primyslové vyroby (rekultivované plochy, devastované plochy,
brownfields). Pro uspé$nou analyzu se jako kli¢ové jevi neuplnost a neptesnost
oficialnich databazi.

Otazkou dalsiho vyzkumu zlstava, které dalsi dostupné geografické prvky lze k
vyhledani jader postindustrialnich krajin vyuzit a jak se v hodnoceni velkych méfitek
vyrovnat s mnohdy nepfesné lokalizovanymi daty.
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GEOINFORMATION SYSTEMS FOR MEDICAL DATA
VISUALIZATION
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Abstract: Post shows how to obtain medical data and its subsequent processing using
GIS and visualization in the form of a series of maps. The first part deals with various
freely available sources of medical data in the Czech Republic and in the world with an
emphasis on their spatial aspect. The second part of the article deals with the
evaluation of software products for suitability for displaying medical data with regard
to their specificities and the possibility to use cartographic means of expression. The
result is a series of maps of selected infectious diseases in the Olomouc region.

Key words: medical data, cartography, maps of infectious deseases, seareas of maps

INTRODUCTION

To obtain quality data and especially for free is a problem in any field of
human activity. In healthcare, this problem is all the more poignant that it
relates to the narrowest of privacy for each of us and the collection and
archiving of data are subject to very strict control. Still, it is possible to obtain
relatively high-quality data for analysis of disease, availability of medical care,
even the cost of national health care all over the world. What data concerning
the Czech Republic and foreign data can be obtained, summarized in the
following lines.

MEDICAL GEODATA

Any data enriched with a spatial component, it means a spatial data (also called
geographic data and geo-data), are the basis for spatial processing, creating the
map outputs, the implementation of spatial analysis and modeling, etc. This
spatial component of data is nothing else than the location of the alert to a
specific position in space. The easiest way is to define the geographic
coordinates. Geodata may to some extent be the records with information on
the location to which they relate, such as address, name of the village or even
district. Geodata and medical records may contain the location of health
facilities or data on the number of patients in the municipalities. For the
processing of such data is then used geographic information systems and
geoinformation technology.
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BARRIERS IN PROVIDING AND DATABASES

The health care is very sensitive to data privacy. Generally, the larger spatial
scale of medical geodata, the more inaccessible they are. The accuracy of the
spatial component of geodata is their biggest priority in analytic processing. In
the Czech Republic there is a rule about data providing: there will be
impossible to find out whitch persone bellongs to certain personal data. Cutting
off name, surname, identity number and other personal data is a logical
solution. However in praxis it is used providing data whitch are aggregated into
larger units, for example the most frequently the lowest administrative unit is
the administrative district of municipalities with extended powers.

In addition to protection of personal data, the data accuracy and usability is
influenced by many other factors: rarity of disease, localization of infection or
poor statistical relevance of data.

DEPARTMENTAL DATA SOURCES IN THE CZECH REPUBLIC

Institute of Health Information and Statistics of teh Czech Republic
(uzis)

It was established in 1960. It is an organizational unit of the state and it is
established by the Ministry of Health. UZIS and its role is defined by Act No.
20/1966 Coll. Health Care, as amended, § 67c[1].

Institute collaborates with hospitals, doctors' associations, professional medical
societies, insurance companies and other organizations at the international
level, the institute collaborates with the WHO, OECD, UN, EUROSTAT and
others. It is therefore most important provider of nationwide data on health
status [2].

National Health Information Systém (NZIS)

It is an unified national information system designed for the collection and
processing of medical data and information on the population's health, on
medical devices, their activities and the economy [2]. NZIS also leads national
health registers (eg the National Register of admissions, the National Cancer
Registry and National Registry of Occupational Diseases). Next, NZIS
provides information to the extent specified in the law respecting the
conditions of data protection and recovery of information in medical research

[1].
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Data Presentation System (DPS)

It is one of the available data presentation applications. The program is
designed for users who are interested in health and health situation in the
regions of the Czech Republic [2].

The National Institute of Public Health (SzZU)

It is an agency of the Ministry of Health. Its position and duties are set out § 86
of Act No. 258/2000 Coll. On the protection of public health and amending
some related Acts, as amended, and measures the Minister of Health Ref:
31334 /20020 of 17 12th 2002 [3].

NIPH is a medical facility and is authorized to process for the preparation of
documents for public health policy making and monitoring of long-term trends
in infectious and other diseases [2].

The National Institute of Public Health is responsible for implementation and
management of epidemiological databases EPIDAT. Program EPIDAT serves
to ensure mandatory reporting, recording and analysis of infectious diseases in
the Czech Republic. Reporting of infectious diseases is the basis for local,
regional, national and multinational control the spread of infectious diseases
and for reporting infections from the Czech Republic to the Community EU
and the World Health Organization [2].

STATISTICAL DATA SOURCES
Czech Statistical Office (CSU)

It is the state authority of the Czech Republic, providing collection, processing
and publication of statistical data. CSU also coordinates the collection and
processing of statistical data carried out by individual ministries. Medical data
are available on the website of the office and they are provided only for the
whole Czech Republic, the data at a lower territorial units are available only on
request. The data are in the form of tables, text and graphs, and contain
information for example about medical devices, accidents of children.

The European Statistical Office (EUROSTAT)

Provides statistical data of the Member States of the European Union. These
data are used to compare countries and regions of the European Union.
EUROSTAT was founded in 1953 and its headquarters are in Luxembourg [2].
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OTHER DATA SOURCES IN THE WORLD
World Health Organization (WHO)

The organization collects a large amount of medical geodata worldwide. WHO
also handles a large amount of statistical data, these include monitoring of
indicators such as population health indicators, health systems assessment of
individual countries [4].

Data from the World Health Organization are concentrated in four databases:
WHOSIS, WHO Global InfoBase Online, Global Health Atlas and Regional
Statistics. Data are available mostly in the form of visualizations - charts, maps
and summary tables.

European Health for All database (HDA-DB)

It is a central database of independent data of base health statistics. It contains
time series since 1970. The database is updated twice a year and includes about
600 indicators for 53 member states in the region of Europe.

Organisation for Economic Cooperation and Development (OECD)

Collects and provides important information not only of economic nature. In
addition, it maintains the Health Statistics a database of medical data of the
Member States [5].

The above databases are only selected sources of health data. This is a
summary of the best known and most frequently using thematic databases,
which usage is free for non-commercial purposes. To provide other such
detailed data is necessary to ask directly to the institution and also because the
data can be, and usually are, for a fee.

VISUALIZATION OF MEDICAL DATA
EVALUATION OF SOFTWARE PRODUCTS

To evaluation of vizualization tools has been selected six programs: ArcGIS
9.3, ArcView 3.2, HealthMapper, Geomedia Professional, 2.11 and Christine
GIS InstantAtlas. These programs offer a wide range of options and tools. One
of them is the map creation. Each of these programs has different tools and
offer a variety of predefined methods for cartographic visualization.

All the tested programs allow to create a pseudo/cartogram, diagram maps,
character method and method of combinations of this methods. The dot method
and the possibility of combining the previous methods with this method is find
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in the programs ArcView, ArcGIS and HealthMapperu. To create isolines and
dasymetric interpolation method is needed and it is only possible for programs
ArcView, ArcGIS, GIS and Christine Geomedia Professional. Anamorphosis
as a single method can not be constructed even in one program.

MAP MAKING OF HEALTH DATA

A collection of 24 maps was created in the coordinate system S-JTSK and map
scale 1: 500 000. For the creation of maps were used program ArcGIS 9.3 by
the ESRI with ArcInfo license and for subsequent treatment were used
CorelDRAW Graphics Suite 9.

For visualization of the data was chosen only pseudocartogram method,
cartodiagrams and their combinations. These methods were selected as suitable
for display characteristics of the infectious disease.

Medical data consisted of infectious diseases from a database Epidat:
Salmonellosis, Viral intestinal infection, Lyme borreliosis, Tick-borne
encephalitis, Viral meningitis, Varicella, Viral hepatitis A, hepatitis B Virus,
parotitis, Scabies
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Geoinformacni systémy pri vizualizaci zdravotnickych dat

Prispévek ukazuje moznosti ziskani zdravotnickych dat a jejich nasledné zpracovani
pomoci geografického informacniho systému a vizualizaci ve formé série map. V prvni
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&asti se zabyva riiznymi volné dostupnymi zdroji zdravotnickych dat v Ceské republice
a ve svété¢ sdlirazem na jejich prostorovy aspekt. Druha cast clanku se zabyva
hodnocenim softwarovych produktl z hlediska vhodnosti pro zobrazeni zdravotnickych
dat sohledem na jejich specifika a moznosti pouzit kartografickych vyjadiovacich
prostiedkli. Vysledkem je série map vyskytu vybranych infekénich onemocnéni
v Olomouckém kraji.
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GEOGRAPHIC EDUCATION
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Abstract: Geographical education is the beginning of all geographers. Let’s find out
how it has changed. The most progressive document (Framework Educational
Program) is being revised. Who is taking part in it?
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INTRODUCTION

The first historical look into the past is into the history of this conference.
Paradoxically, it was founded in the year when the Czech and Slovak Republic
fell apart. Therefore, it is the oldest geographic conference within the two
newly formed states. Good will and never ending friendship of the
geographers in the divided republics were present at the birth of this
conference. One of trends in current geography is to respond to a changing
world. Due to this, the orientation and titles of the conferences have changed.
We will not name them, but will only mention the first one - "Teaching
Geography of the Czech and Slovak Republic in the Context of New
Conditions of Development”. Already the title suggests that its character was
initially focused on education. When we try to recall how many plenary
contributions in recent years were devoted to geographic education, we need
not wait long for an answer — none. And so we must thank the organizers that
this year was helpful to geographical education. Although the title suggests it
might be an historical overview of geography teaching and curriculum
development, in fact it was not. We chose only the last 20 years from the more
than 200 years of the history of geography teaching at schools in the Czech
Republic. We are interested in particular issues which we cannot answer. They
concern not only the content dimension of the curriculum, but especially the
people who create the curriculum and, in particular, how the methodology of
geography, science and teachers of geography are involved in the process of
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curriculum innovation. Sometimes the discussion on this topic turns into
playing with concepts. Let us agree that for this article we will use the word
curriculum in relation to the content dimension of geographical education.
Influences of philosophical concepts are purposely not included.

Before reading this text, consider following questions:

e How has geographical education at elementary schools developed since
1989?

e Who was the author of the geography curriculum and what was the role of
the educational department of the Czech Geographical Association?

e How was the academic community involved in the development of the
geographical curriculum?

e Did the academic community discuss the aims of the geographical
curriculum?

e Who is the real author of the content of the curriculum?

e How will the academic community take care of the future of geography?

HOW HAS GEOGRAPHICAL EDUCATION DEVELOPED SINCE
1989?

The social changes which occurred in the early 90°s of the 20" century were
also inevitably reflected in geographical education. Topics of a political nature,
especially elements of Communist education, were removed. After the breakup
of Czechoslovakia our students got less and less information about neighboring
Slovakia. In response to the changed political climate in Europe, and especially
our redirected relationship to western European countries and integration, a
European dimension has been gradually incorporated into the curriculum
content. The encyclopedic concept of teaching, descriptive approach and the
overall amount of information given have still been criticized. In the 1995
Standards of Elementary Education (1995) the specific aims of teaching
geography were introduced and a basic curriculum content was specified. In
1996 the Standards of Grammar School Education was published. The content
of the presented standards contained elements of previous curriculum
documents, although the document was enriched by elements written in the
International Charter on Geographical Education (Haubrich, 994). None of
these documents had any fixed structure and all were formulated very
generally. Total liberalization in education also led to codification of other
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educational projects — curriculum of Elementary School and National School.
A number of new textbooks also started to appear.

At the beginning of the 90’s two important documents appeared in the field of
geographical education the International Charter on Geographical Education
and the National Geography Standards. In addition to a completely different
concept of educational aims and standards built on a general principle (what
should the geographically educated person acquire), they brought us another
concept — geographical thought. It should be noted that the authors of the
Czech Standards of Elementary Education had not considered these documents.
These documents are at least used in lectures concerning the methodology of
teaching geography. A new concept of geographical education containing
broader approaches to curriculum reform has been discussed since 2001. The
reform is aimed toward implementation of innovative teaching approaches,
methods and forms that would actively engage students in their education and
prepare them for using their acquired knowledge in real life. This would shape
their personal attitudes and opinions.

In determining the educational content of the subject of geography in the
upcoming curriculum document (Framework Education Program - FEP), the
authors used the concept that mirrors the development of the subject as
outlined in the preceding text. Aims formulation, respectively expected outputs
are based on the traditional classification of geography branches and compared
to the past, the education is focused on specific work with curriculum content.
If we compare the aims and contents of geography education as defined in the
FEP to the aims and content reported in project “Further Development of the
Educational System (1976)”, it should be noted that the FEP does not come up
with new reform approaches on questions of the direction of geographical
education.

Final cgrricular reform still faces one aspect which is appropriately stated by
Ondrej Steffl in his article:

“There is a whole group of other causes leading t0 the deterioration of results
at schools. Our generation does not understand these causes. Perhaps that is
why we often ignore them. Their influence on the decline of the school is huge.
The world surrounding the school changes. It changes faster and faster.
However, the school changes slowly and, thus the education meets the needs of
the past and increasingly moves away from the needs and demands of the
current and, especially, future world. Pupils and parents realize that the school
does not offer that which will prepare children for their future life.”
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The common characteristic of all current curriculum reforms is that they are
not time-limited, they will be permanent and it is necessary to prepare students
(future teachers) for them.

Who was the author of the geography curriculum and how has the Czech
Geographical Association (CGA) (its educational department) contributed
to the creation of this document?

We are on very thin ice with this issue. Have a break for a while. | liked Prof.
Demek's lecture organized for his jubilee. It is titled "Geomorphology and
geomorphologists”. When | briefly talked to him he told me that he was
speaking only about those who are not among us. The authors of the FEP are
among us and we do not want to insult them. The truth is that we do not like
their concept of curriculum. Excessive radicalization of opinions and a lack of
communication between the sciences and the broader geographical community
kills the discussion and. What a team of authors in the U.S. managed in 10
years, our ministry wants within 6 months.

What was the involvement of the academic community in the development
of the geographical curriculum?

Have any discussions dealing with geographical education aims taken
place within the academic community?

For many years we have not been able to make the individual departments of
the CGA cooperate. We have tried to define the basic goals of geographical
education based upon our own and foreign documents. Some of them were
published in the proceedings. But we have not developed them. We have not
discussed them. They are so poorly defined or nobody cares about them. But
this year, when we had the opportunity to work on a partial reform of the FEP
we appreciated them. Before we can achieve any result we have to determine
where to go. We hope that our possible opponents will show us our mistakes
and we will be able to move forward.

Ondiej Steffl for a second time

“Nowadays pupils at schools need more help with searching, verification and
importance and relevance assessment. When analyzing information they need
support in putting knowledge into a context and information linking during
synthesis. Especially, they need to learn how to do it themselves (without help)
- and for that they need to create structures of thought.”
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Who is the real author of the current curriculum?

The answer is teachers. According to a questionnaire survey and structured
interviews with 50 elementary school teachers, the real authors of the
curriculum are the authors of the textbooks used at schools. | was surprised by
the answer of one author/teacher? about the geography teaching concept at one
elementary school: “It has always worked this way, so why shouldn’t it
continue?.”

How will the academic community take care of the future of geography?

Here | mean the care of talented youth. It seems everything is OK. The
Geographical Olympics have taken place since 1998. The best students have
participated in the international competition organized by the IGU since 2002.
The European competition CERIGEO started in 2003, and since 2009 we have
taken part in the contest organized by National Geographic Magazine.
University students can compete in a contest of the best student scientific work.
It is necessary to note that the Department of Geography at the Faculty of
Education in Masaryk University supports most of the above-mentioned
activities. In conclusion, it would seem that everything is OK. But it is not. We
are still missing the involvement of all of the university departments in these
activities.

CONCLUSION

When you read some curriculum, sit down, take a breath and let us know your
progressive thoughts. We assure you that we will hear you. Geographical
education needs, first of all, widespread communication.

Proc se divat do minulosti

At chceme ¢i ne, minulost si neseme kazdy v sobé. Prispévek piedstavuje autortiv
pohled na geografické vzdélavani piedevsim v uplynulych 20 letech. Poukazuje na
nekteré prilezitosti, které geografické vzdélavani v ¢eské republice dostalo a na jejich
vyuziti. V neposledni fadé je to napf. role vysokoSkolského vzdélavani v soucasné
§kolské reformé, pedagogického vyzkumu v didaktice geografie nebo prace
s talentovanou mladezi.
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Abstract: Study programmes at the Faculty of Business and Economics Mendel
University in Brno were recently rebuild. Graduate skills, knowledge and competences
were re-defined during the reconstruction. This article outlines the connection between
different computer graphics and GIS courses in bachelor's and master's study
programs. The article also describes the students integration to the applied research in
the area of GIS and modern visualization methods.

Key words: skills, knowledge and competence of graduates; visualization; geographic
information system; user interface; computer graphics

INTRODUCTION AND AIM OF THIS WORK

At the Faculty of Business and Economics of the Mendel University in Brno
are accredited study programs Economics and Management, Economic Policy
and Administration, System Engineering and Informatics and Automatic
Control and Informatics. The study is carried out in all three degrees
(bachelor's, master's and Ph.D.'s). Every study program, subject area and
specialization has its specification of graduates skills, knowledge and
competences. All courses are designated only for one study degree and must
fulfil the specification of given study program, subject area and specialization.

Amount of course credits is given by the approximate study time consumption.
The value of one credit is 26-30 hours of student work. Some of the courses are
taught in different specializations, even in different study programs (e.g. GIS
are taught within computer science programs and also economical programs)
[1]. Geographic information technologies education stared at FBE MENDELU
in 1998. Computer graphics programming education started in 2004.

Currently we have one bachelor's and one master's specialization focused on
modelling and visualization. In both of them plays the GIS courses a
significant role. The aim of this article is to discuss the possibilities of students
integration to the applied research in the area of modern visualization methods
and present our GIS education approach.
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RESOLVING APPROACH

Before it was possible to discuss the courses content, it was neccessary to study
the skills, knowledge and competences of all involved study programs. Then
we could define what topics could fulfil them from the GIS point-of-view (GIS
as the important part of the many science areas including many economic
processes [9][11]) and also possibilities of the students participation, in
accordance with on-going research. Finally, it was possible to select
appropriate education methods and tools for study personalisation (according
to the study specialization).

We use different methods and approaches during the education process. We are
aware, that students are able to remember only from 20 to 30 % that they hear
and see, but from from 80 to 90 % of the things that they are forced to
formulate or to create. Therefore, we try to use the method of student activation
[3] — discussion, problem solving, illustrated demonstration, presentation
prepared by the students, etc.

We are also convinced, that an inseparable part of the course content design is
the students feedback. After the teaching period it is necessary to make the
conditions for getting an objective feedback. For us, it is possible to get the
reactions by discussion during last lessons, by written questioning or from the
University Information System evaluation module. Although the evaluation
could be sometimes partially uncomfortable, it is necessary to consider
especially constructive suggestions and accordingly adjust the teaching
process.

SOLUTION AND CONCLUSIONS

Geographical information systems are taught within the bachelor's study
specialization Graphics and GIS and on master’s level within specialization
Graphics and its applications. Quite obvious is the interconnection of GIS with
land-use planning or urban development, forestry, facility management, etc.
But on the first spot there is just a little common for areas such as GIS,
computer graphics, human-computer interfaces and advanced visualization
techniques (such as virtual or augmented reality). The opposite is certainly the
true. We could start with state-of-the-art GIS trends: augmented reality based
personal navigations (e.g. well-known Layar), location based services using the
image processing for refining the position and even with the ability to augment
the scene image with appropriate geodata (see augmented reality guide in [8])
and many others. These applications clearly presents the overlap of different
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computer graphics areas into the GIS. We are trying at least partially to present
this interconnection also within our courses.

On the bachelor's level the main courses has more than 100 students each
semester. One of them is the Geographic Information Systems course. It is
focused on students in the second year of bachelor's study program. The aim of
the course is to present the basics of GIS and encourage the students to further
study of this area. Lectures are common for students of technical and
economical programs. Students are divided for computer seminars. The
seminars content is slightly adjusted according to the study program. Seminars
are based especially on different case studies. Also the supporting study text
for lectures and seminars is prepared separately for both student branches.
Approximately 70 % of the content is common, the rest is special for the
program.

The other courses (e.g. Social and economic applications of GIS) have usually
up to 25 students per semester. This allows an individual approach and
involvement of students into the applied research. Seminars are taught in
specialized GIS/graphics laboratory and in the Laboratory of Virtual Reality
[4]5].

During the education process we frequently face the problem that students are
accepting a huge amount of information with just a vague idea of the
application on real problems or interconnection with other courses. This
situation must be solved. It is necessary to give them knowledge, skills and
competences that overcome the university studies. The meaningfulness of the
course is easily presented using the real case studies and involvement into
mentioned applied research.

In the GIS area is for this purpose suitable the government that is overwhelmed
with many land-use management tasks and it is not able to solve this situation
both from the personal and the knowledge point-of-view [2]. Therefore we
encouraged people from involved government departments to formulate
selected problems for the students. On the beginning there were doubts about
the student’s potential. Furthermore it was necessary to taught the clerks how
to clearly specify the problem, especially how to split the complex problem
into partial tasks and how to communicate with the students.

After we overcame these problems we gained extremely positive feedback
from the clerks and interesting reactions from the elected representatives,
especially in the situation when the results were not in correspondence with
their opinions.

The GIS project starts with consultation about selected problem. Follows self-
study phase and a fieldwork. Up to this point are students usually quite
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satisfied. They attend quite attractive lectures and read interesting books. After
these initial phases usually follows panic. They must interconnect knowledge
from different areas, even thou the connection is not obvious. Sometimes they
are not able to split the problem on partial tasks and they are simply afraid of
their incompetence to solve such complex problem. Fortunately at the end they
usually find an appropriate approach and quite often are consumed by the
project. They are even dissatisfied when consultant is not able to communicate
as fast as they want to. Presentation of the project is surely accompanied by
some amount of nervousness, however at the end they are satisfied.

If we summarize the basic gist of courses and projects on bachelor's study
level, they are mostly focused on appropriate usage of existing sources and
applications to solve selected real and complex problems.

Master's level study specialization Applied graphics is focused primarily on the
development of different (geo)graphical applications. Therefore we are focused
on interconnection between GIS courses and graphical courses such as
Advanced user interfaces and Laboratory of Virtual Reality. As been
mentioned before, many state-of-the-art solutions are based on access to
appropriate geodata as well as on user-friendly interface. Therefore, only
knowledge of both of these areas could be a good basis for development of
these innovative applications. GIS education is on master's level extended by
the course Animation and geospace focused on 3D visualisation of selected
area. Computer graphics courses are following: Computer Graphics 2 outlines
OpenGL application development and basics of image processing, Advanced
User Interfaces are about design of state-of-the-art and user-friendly
applications and finally course Laboratory of Virtual Reality is focused on
development of bigger projects (usually connected to the master thesis).

Advanced visualisation techniques and related image processing research is in
our laboratory focused primarily on augmented reality. It was chosen because
of its enormous potential to be adopted as a common tool in many different
processes, especially in the GIS area (personal navigation, location based
services, field measurement, etc.). Interconnection with praxis is given by a
project with Skoda Auto company aimed on development an augmented reality
design tool [6][9]. Among this tool, other projects are under development — e.g.
augmented reality in mobile mapping.

However, there is a significant problem in this area. The amount of necessary
computer graphics knowledge, programmer skills and generally intelligence is
quite high. Just a small number of our students is able to fulfil the criteria to be
a valuable asset for the project. On the other hand, this project is utmost
important for highly talented students. It gives the possibility to solve a
complex problem and use meaningfully their potential.
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In the first phase of the project there was a large number of student that were
attracted by this project topic. However, they did not realized fully the
requirements. This led to many bad solutions [7]. In further phases participated
smaller groups of students, but with significantly better results.

FEEDBACK

In the GIS we use the methods of discussion at the last lessons to get feedback.
From the beginning the students were concerned that their comments had some
influence on the exam result. Luckily we managed to dispel these concerns and
honestly discuss with students. The feedback is from the ,,smarter” and during
the semester more active students very positive, from an average students is
usually positive, and from students without an interest in the course is mostly
restrained. The text answers of an anonymous university evaluations also
confirm these results of our feedback.

We also realised, that students usually do not see the link between the number
of credits and time course load. Some of students complained on too high
course time load, on the other hand they reported the number of hours devoted
to the course was lesser than it should be according to the number of credits.

The pleasing information was that the most of students rated that they learned a
lot of new and on the other hand, that the course was not extremely difficult.
Therefore we could conclude that the applied teaching methods and tools have
the desired effect.

Similar results we get also from the advanced computer graphics courses.
Moreover, the tendency of students to continue on these projects within the
Ph.D. studies is clear proof of their meaningfulness.

They make a huge leap forward already during their master's level. At the
beginning of the Ph.D. studies they just carry on in the solution of their project.
It is not necessary to start from a scratch. Surely, also the complexness of these
tasks is a significant asset for successful Ph.D. studies.
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Integrace studenti do vyzkumu v oblasti modernich metod vizualizace

Studium na Provozné ekonomické fakulté MENDELU je uskute¢novano v mnoha
oborech vsech tfech stupniil vysokoskolského studia. Nékteré predmeéty jsou vyucovany
pro studenty vice obort. Problematika geografickych IT a souvisejicich modernich
metod vizualizace ma na PEF MENDELU jiz svou tradici. Pfispévek pojednava o
zapojeni studentd do vyzkumu v oblasti metod vizualizace tak, aby byly v souladu
s definovanymi dovednostmi, znalostmi a kompetencemi absolventti v§ech oborti.
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Nekteré predméty studuje vice nez 100 studentdl kazdy semestr. V ramci nich maji
studenti spolecné prednasky, oborové zaméfena cviceni a oborové prizpusobené e-
Learningové materidly a zadani semestralnich praci. VétSinu navazujicih predmeétt
Z popisované oblasti studuje maximalné 25 studentil, coz umoziiuje individualni pfistup
a vyuku ve specializovanych laboratofich (ucebna geografickych IT, laboratof virtualni
reality). Propojeni vyuky s praxi formou aplikovaného vyzkumu jak pro vefejnou
spravu, tak pro komeréni sféru se ukazuje jako dobry zpiisob zatraktivnéni studia,
zvySeni motivovanosti studentd k ndstupu a uspé$nému ukonceni doktorského studia a
koneéné také ke zlepSeni uplatnitelnosti absolventa v praxi.

V oblasti geografickych IT byvaji vysledky praktickych projekti ve vétsiné piipada
kvalitni. V naro¢né oblasti virtualni/rozsifené reality je situace komplikovand, protoze
tento vyzkum vyZaduje od studenti programatorské schopnosti a dalsi piedpoklady.
Béhem prace prochézi studenti n€kolika fdzemi, od zdéanlivého klidu, ptes obavy nad
vlastni neschopnosti az po nadSeni vlastni praci a uspéchem u zadavatele. Pro vhodné
ptizpisobeni studia je nezbytna zpétna vazba od studentd, kterd napomaha zkvalitnéni
vyukovych metod a nastroju.

WEB DYNAMIC ATLASES CREATING IN TEACHING
CARTOGRAPHY

Barbora HladiSova, Jan Harbula, Ale§ Vavra
Palacky University, Olomouc
Ttida Svobody 26

hladisova.bara@seznam.cz

Abstract: Teaching cartography and atlas creation is at the Department of
Geoinformatics at the Palacky University, Olomouc long supported and developed.
Digital cartography is one of the research directions of work and creating maps on the
internet is also one of the essential components of cartography lessons. Within the
project of the University Development Fund of the Ministry of Education, Youth and
Sports Department was purchased InstantAtlas program, serving for publishing
dynamic web atlases. The web portal iIATLAS was created, where all created atlases are
collected and published. In the lessons several web dynamic atlases realized by students
of department of Geoinformatics were made. Including Statistical atlas of the Czech
Republic, Student map of Olomouc or the spatial visualization or urban planning data
of Olomouc implemented into the student project POHOS (Research of citizen
movement between urban and sub-urban space in Olomouc region). In terms of the
bachelor thesis was made a set of templates for the needs of the department of
Geoinformatics and a manual for program InstantAtlas in Czech.
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IATLAS project serves as a freely available source of information of various topics and
will continue to be developed and filled in by works especially by students of the
department of Geoinformatics of the Palacky University in Olomouc.

Key words: cartography, web cartography, atlas, web atlas, geoinformatics, iIATLAS,
InstantAtlas

INTRODUCTION

In the field of Geoinformatics and Cartography in the Czech Republic a new
tool for creating cartographic outputs and products appeared. Is it InstantAtlas
and, as its name suggests, this is a very simple program for publishing dynamic
web maps and atlases. In other words we can say that it is an "instant” Atlas,
which requires prepared data and a relatively small amount of time spent by the
author. Since it is still a creation of a cartographic output, should be considered
also to certain principles of each map.

INSTANT ATLAS PROGRAM

InstantAtlas was developed by Scottish company Geowise Ltd.. based in
Edinburgh Currently it is offered the latest version 6.5.2 with the designation.
The program is built on the Java platform, making it portable between different
kinds of operational systems or devices. For proper functionality of the
software is also necessary to have installed on the computer Adobe Flash
Player version 9 or higher [1]. After that it is possible publicate of its own the
individual map data output from the program. It is called "report".

Usage

InstantAtlas is primarily intended for visualization of statistical data of any
fields or topics. It is an ideal tool for anyone who stores a number of tables and
databases full of data. These data would ve easily visualized in map form and
to be posted on the web. The advantage are several templates with different
compositional elements and their distribution. Report can contain one or two
map fields, preview the input values, tables with statistical indicators or various
types of graphs (i.e. linear regression or time series). User can customize each
report by selecting template in the process of creating maps, but also by
changing or adding to legend graphic element in the map while viewing the
final report. A disadvantage is connected with cartograpfical rules. Map
outputs from current and previous versions do not respect all of cartographic
principles and rules. For example, graphical or numerical scale are still missing
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in the report. Outputs can not be considered flawless quality cartographic
works, on the other hands InstantAtlas can very well serve for quick and
effective data visualization for laiks such as for experts.

How Works InstantAtlas

In addition to the software, also geospatial data is required for the publication.
Fortunately, today there are many so-called "free" geodata which can be freely
downloaded and used. This geographic data can be obtained from web sites
such as the T.G.M. Water Research Institute, the Road and Motorway
Directorate of the Czech Republic or GRASSwikiCZ [2]. Of course, the
program can work with all three types of topology, i.e. points, lines and

polygons.

The creation of the report consists of several consecutive steps. The first is a
selection of templates, the map composition of the resulting report. The full
version offers available seven templates. In next step, the user marks the basic
thematic layer. It is followed by definition of statistical data. Other steps are
optional. The topography layer can be formed by any other geodata layer,
which appears as a vector element in the map, bitmap background, the map
server of Google using the Google API or using the services provided by WMS
or ESRI maps from any ArcGIS Server. In the last steps of the user defines the
output directory and create complete reports.

PROJECT IATLAS

The project iAtlas is a follow-up activity on the Ministry of Education project
No. 2788/2010 "Creation of an internet atlas in computer cartography.” The
aim is to build an atlas server with the results of student work results using
InstantAtlas. In addition to presentation reasons, it can serve as the data source
for the general public. Ministry of Education project was designed as an
upgrade of course "Computer Cartography"”, in which students deepen
knowledge and skills of computer maps and atlases. One of the modern
technology of computer cartography is a flash technology. In tne part of the
exercise students are creating online atlas of available statistical data of various
topics. They first process data from the geographical view. Next, data are
visualized in the interactive flash animation form using InstantAtlas program..
Students can try direct connection of vector spatial data with attribute data in
the database and transfer them into Flash animations.
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The outputs of the project are set of exercises and the web atlas of various
geographic topics (health, transport, education, etc.). Both are placed freely
available on the internet at http://iatlas.upol.cz [3].

This website serves as a source of statistical data, but also as a source of
guidance and information to using the InstantAtlas program. The section of
student works can be find here. In addition to the Statistical Atlas there are
presented results of other student work results from other subjects used
InstantAtlasu program.

CREATION OF ATLASES IN THE EDUCATION
Statistical Atlas CR

Statistical Atlas of year 2008 was created within the computer cartography
course which is taught in the winter semester, second year of undergraduate
studies. It is compulsory subject for students of Geoinformatics.

Atlas contains the following nine topics: Environment; Population;
Agriculture, Forestry; Transport; Labour Market; Industry, Construction,
Energy; Education, Science, Research; Health Care, Social Security; Crime,
Accidents, Fires.

OBYVATELSTVO V CESKE REPUBLICE n
v latach 2006 - 2008 :

Fig. 1: Statistical atlas CR — Topic of population. Template for comparison of two
selected datasets.
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Student Map of Olomouc

Student Services Map of Olomouc was created in the subject of Cartographical
Project. It is taught in the winter semester of the fourth and fifth year of
master's study as a compulsory-optional subject for students of Geoinformatics.

Student map includes points of interest of leisure facilities and services. In the
map are add some statistical information relating to the territorial basic
settlement units. Student map is divided into two categories: Services and
Recreation.

SLUZBY MESTA OLOMOUCE: Zdravotnictvi >> podie typu

Fig. 2: Student map of Olomouc — Category of services. Simple template of single
map.

BACHELOR THESES
Data visualization of the project POHOS

In the thesis "The set of templates for InstantAtlas" originated seven map
compositions for different types of thematic maps. Templates were used for the
exemplary data visualization of POHOS project.

Templates: Double maps with data for the linear regression; Single map for
qualitative phenomena; Single map for qualitative phenomena with chart;
Single map for statistical data with the time evolution; Single map for
statistical data with time evolution, logically structured; Single map for
statistical data, logically structured; Single map representing historical
development indicators.
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Maps: Time evolution of urban plans; Statistical data; Demographical data;
FUA,; Historical development; Price map; Development of built-up area;
Planning analytical materials; Definition of rural area

Another result of the thesis is manual in Czech language which will help new
users.
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Webova dynamicka atlasova tvorba ve vyuce kartografie

Vyuka kartografie a atlasové tvorby je na katedie geoinformatiky Univerzity Palackého
v Olomouci dlouhodobé podporovana a rozvijena. Digitalni kartografie je jednim
z vyzkumnych sméri pracovisté, a proto je také tvorba map v prostiedi internetu jednou
ze zakladnich slozek kartografické vyuky. V ramci projektu Fondu rozvoje vysokych
skol Ministerstva 8kolstvi, mladeZe a t&lovychovy CR byl na katedru zakoupen program
InstantAtlas, slouzici k publikaci webovych dynamickych atlasti a vznikl webovy portal
iIATLAS, kde jsou vSechny vytvoiené atlasy shromazd’ovany (soustfedovany) a
publikovany.

V ramci vyuky doposud vzniklo nékolik atlasti realizovanych studenty katedry
geoinformatiky. Jsou mezi nimi Statisticky atlas CR, Studentsk4 mapa mésta Olomouce
nebo vizualizace izemné analytickych podkladi Olomoucka realizovana pii feSeni
studentského projektu POHOS (Vyzkum pohybu osob na styku urbanniho a
suburbanniho prostoru olomouckého regionu). V ramci vypsané bakalarské prace
vznikla sada Sablon pro potieby katedry geoinformatiky a manual programu
InstantAtlas v ¢esting.

Projekt iIATLAS slouzi jako volné dostupny zdroj informaci riznych témat a bude i
nadéale rozvijen a dopliiovan predev§im pracemi studentd katedry geoinformatiky
Univerzity Palackého v Olomouci.
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Abstract: The paper describes the integration of practical knowledge in teaching
science subjects at basic school. The new curriculum reform which was introduced in
the Czech Republic is based on the necessity of integration and synthesis of knowledge
of all sciences. Integrated approach in teaching at elementary schools is justified and
irreplaceable, although many teachers do not use it or use it only as a supplement. We
focus on some ways that lead to the implementation of an integrated approach in
teaching science. We present some supporting materials for teachers in practice. Within
the integration of science knowledge, the role of the supporting material, which was
elaborated by teachers of science departments at Faculty of Education of Masaryk
University in Brno, is to offer to readers the opportunity to synthetic thinking during
solving problems of everyday life.

Key words: sustainable development, interdisciplinary education, integrated science

INTEGRATED SCIENCE AND GEOGRAPHY

The new curriculum reform is based on the need of integration and synthesis of
knowledge of all sciences. Most of teachers had not an opportunity during their
own studies and practice to study their subjects in relation to other subject.
Often the only subjects with integrated elements were at the time of their
attendance of elementary school subjects as vlastivéda (My country) a
ptirodovéda (science).

Integrated teaching, integration in education, integrated view of teaching, these
and many other terms accompany the discussion to current objectives and
forms of education, their reflection in state, school and subject documentation
in many countries. Sometimes efforts of unified view of nature (Science) or
using knowledge in everyday life are supporting ideas of these trends. On the
other hand the previous effort could be associated with the economic basis and
is based on the reduction of teaching hours within ministry savings programs.
Czech education is traditionally and successfully dedicated to integrating
scientific knowledge (including the human part of the geographical curriculum
and history) at the first stage of elementary schools especially in subjects as
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prvouka (first science), ptirodovéda (science) and vlastivéda (my country). It
should be noted that these subjects belong with their content and probably also
the concept and methods of work among the most popular subjects. With the
end of the first stage of education a synthetic view of nature and society is
abandoned. Emphasis is given on deeper analytical knowledge of individual
subjects. Analytical systematized knowledge and associated skills are the
backbone of the whole education beginning on the second stage of elementary
school and ending with post-graduate study. Czech Education weeps over the
low popularity and critics of low usefelness of acquired knowledge or skills in
everyday life. Parents often face the question of their children sitting over the
notebook or textbook and saying "Tell me what is this for?" and try to find
right answers. Practical life appreciates rather synthetic skills and knowledge
for successful problem solving often in family teams or work teams. The
question is how a present practical form of Czech education exactly meets
these needs and what universities offer or could offer for education of future
teachers.

Within the cooperation of natural science departments of the Faculty of
Education of Masaryk University the ESF project "The development of key
competencies of teachers with emphasis on the implementation of
curriculum reform using synthesis of science”
(http://www.ped.muni.cz/PRIRODOVEDA) is being solved. Its name suggests
that it is for teachers who are interested in applying of scientific knowledge
synthesis and skills, both for themselves and subsequently for their students.
Partnership is also involved in the project (elementary school Ujezd u Brna,
grammar school Boskovice and grammar school Ktizkovského in Brno). Co-
operation of university departments of geography, chemistry, biology and
physics and colleagues at elementary and secondary schools represents a tool
of intensive teamwork.

GEOGRAPHY IN INTEGRATED SCIENCE

The outside world studies a wide range of natural, human and technical
disciplines. Like all disciplines as well as natural sciences stated their object of
study. Involved scientific disciplines: chemistry, physics, biology and
geography differ in the point of view of outside world study but some
properties they have in common. The basic differences lie in a different
dimension of study. To be more exact in natural science means more analysis,
narrow space for relations, removing study subject from the outside world (it
strengthens its research autonomy - laboratory studies with a total removal of
the subject from the context of surrounding world is extreme) and tends to
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miniaturization (Fig. 1). In an effort to interpret it requires the knowledge of
those disciplines that do not enter so deeply to these extremes.

detailnost
PRVKY A SLOUCENINY

analyza

TELESA A ENERGIE
exaktnost

ORGANISMY

KRAJINA

biologie

geografie

piehlednost

-~

syntéza

znalosti okolniho svéta
zobecnéni

VZAJEMNA PODPORA A NEZASTUPITELNOST PRIRODNICH VED

Fig. 1: The outline of differences in reserach practice in selected science branches
(author: J. Kolejka)

Integrated science connects key knowledge of sub-disciplines of science during
the interpretation of processes in the outside world using "more layers
approach”. This approach essentially means that the general "interdisciplinary
approach” (interpretation of the phenomenon in one branch is based on the
interpretation of the same phenomenon in other branch) becomes "inter-scale
approach”. The same phenomenon has different interpretative dimension
according to the chosen scale (Fig. 2). Interpretations of the same phenomenon
in different scientific disciplines is based on hierarchical relationships.
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TEMA: vyklad jevii okolniho svéta a jeho
interpretace v Zivotnim prostiedi ¢lovéka

INTERPRETACE ATOMIZACE
PREZENTACE ABSTRAKCE

omezena mira exaktnosti

/Syméza

Fig. 2: Diagram of mutual information support of scientific disciplines in their
branch research (author: J. Kolejka

Mutual relationship and support of scientific disciplines can be properly
demonstrated by problems demonstration whether they come from the
environment of geography, biology, chemistry or physics. It offers innovative
didactic approach to describing images of the outside world. Involved natural
sciences have many research methods and tools to study the world in different
scales (from the micro-world of chemistry over the meso-world of physics to
the macro-world of biology and mega-world of geography, Fig. 3).

I ABALYZA A VVPOCTY

ARALYZA A WIFOCTY
CATIFROSTORDYA AMALYEN AIALEZRA = VE FIZICE R CHEL
A SUNTEZA U GEOGRAF M:K“R‘ggm MEZOSVET MIKROSVET
MEGASVET

L.ICl'IDpEI"II sauvislast

Fig. 3: Dimesionla hierarchy of research activities of scientific disciplines (author:
J. Kolejka)

Essentially geography is a synthetic discipline that interprets the properties of
the surrounding world in spatial and time contexts based on the knowledge of
many other disciplines according to the scale and certain hierarchical system.
Interpretation at the highest level of detail is set on a topical level (geographic
objects are internally homogeneous and spatially indivisible) while the most
general interpretation happens on a global level. Other scientific disciplines do
not work with such a large "laboratory"” object such as "territory" or territorial
unit, but their elements can be studied by their analytic methods. Landscape is
the laboratory of geography this laboratory work is the "outside" work. The

511



written language of geographical knowledge is a map and spatially located
(later generalized) text.

GEOGRAPHY IN SIX THEMES FROM LIFE AND FOR LIFE

Based on needs analysis of teachers a module of six themes was established
(Going by car, Household — world in a small scale, Town and countryside,
Clothes make the man, To be Robinson on an empty island and Weather and
climate).

INTEGROVANA PRIRODOVEDA 4 Ss‘:l‘

POCASI

' _ e
INTEGROVANA PR INTEGROVANA PRIRODOVEDA 3 [Bhitiiiig
- Material =
JEZDIME MESTO

a VENKOV

Material pro uéitele

Material g

Fig. 4: Sample of three front pages of processed topics (author: Misafova)

Topics are based on a daily reality. Processed text including questions for
reflection, sub-tasks, attractions and tables indicating the possible use of
chapters in the cross-section theme within curriculum document is completed
by set of suggestions - a set of work sheets and methodological sheets
thematically related to each chapter.
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Fig. 5: Sample of one side of the text. At the end of each chapter there are links to
files and methodological sheets (separate publication) as well as questions for
reflection.

The first theme - "Going by car" is based on our daily reality of using a car as
mean of transport. The authors reflect broader context of automobile traffic -
its history, the principle of operation, car production and its distribution in the
world, the need of fuel and its mining, processing and transportation, related
environmental impacts of transport on land and air. The important part of the
theme is the active and passive safety. The outline of vision of future
automobile traffic closes the publication. The second theme "Home — world in
a small scale” sees the household as a functional environmental unit. Attention
is devoted not only to people who form it, but also to material, energy and
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information flows entering the system and without which the household could
not exist.

Sledujte logiku vztahd
Kde se tento diim stavi? |:> V regionu rovnikovéha destného lesa

Jal(é teplotni rOZdeVV Po cely rok pFevazuji denni teploty nad rdmec
b&hem dne, v prabéhu roku? pfirozeného tepelné komfortu Elovéka , tj. vétsi
teplo nez je ¢lovéku pfijemné

ve stinu :

« ze vzdu$nych materiala

* s nezaviranymi dvefnimi otvory na obou koncit
budovy, aby budovou protahoval privan

« Casto i na kulech (kvuli bezpe€nosti a vihkosti)

Jaka je konstrukce a mistni poloha domu?

PouZité stavebni materialy?

* palmového listi’ - stény a rohoze,
*silnéjsi kmeny - nosné kaly
stenci kmeny - vlastni stavbu a
krov

« palmového listi svadéjici srazkou
vodu za okraj obydli - stfecha.

Fig. 6: Sample of photograph analysis and relations analysis within the theme —
Household — small world

CONCLUSION

Project researchers use their experiences from integrated education of future
teachers and prepare specific materials for teachers from practice including
required courses. Correct base of knowledge synthesis given on the first stage
in Czech schools could have a necessary continuity in the near future .The
success of efforts synthesizing knowledge will be the success of school reform.
Pupils and perhaps their parents recognize its practical impact when their
children explain why the car actually goes.

The paper was supported by the project "The development of key competencies of
teachers with emphasis on the implementation of curriculum reform using synthesis
of science".
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Témata integrované prirodovédy pro ucitele zemépisu

Geograficky vyklad se pfi nejvyssi mife podrobnosti odehravd na topické turovni
(geografické objekty jsou vnitiné homogenni a dale prostorové nedélitelné), naopak
nejobecngjsi vyklad se déje na globalni urovni pii zohlednéni vsestranné a mimotadné
heterogenity objektl z prostorového (objekty-tizemi se skladaji z hierarchicky nizsich a
homogennéjsich teritorialnich jednotek) i cCasového hlediska (tytéz procesy v
analogickych uzemich neprobihaji synchronn¢). Regionalni a krajinna uroven jsou
dal$imi mezistupni vykladu jevii v Zivotnim prostfedi. Zainteresované piirodovédné
obory objektivné disponuji vyzkumnymi metodami a nastroji poznavani svéta rozdilné
rozliSovaci urovné (od mikrosvéta chemie, pfes mezosvét fyziky po makrosvét biologie
a megasveét zemepisu), jejich optimalni propojeni pii vzdélavani vynikne pochopenim
celostnosti okolniho svéta v jeho mnohoméfitkové rozmanitosti na béznych objektech a
jevech zivotniho prostfedi cloveéka.
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Abstract: Climate change is the hot issue discussed on different levels and affecting
everyday life even in political and economic decisions that touch everyone.

To bring relevant scientific information understandable by the greatest group of people
is necessary. In particular, to provide information of climate change to young
generation, students and pupils, is very important. One way is e-learning — a modern
form of distance learning. E-learning makes it possible to adapt education to
individuals’ needs, including disabled learners. Technology in support of learning
enables remote communication and cooperation, removal of communication barriers,
reduction of stress load. This leads to improved quality of the pupils’ and students’
learning approach.

Current need of modern and efficient presentation of information focused on climate
change is realized through the E-klima project. The research aim is to create e-learning
courses with a thematic focus on the climate and its change consisting of up-to-date and
accurate information from the field of climate change and environment.

The main objective of the courses is to provide educational materials to various groups
of users (from primary schools to departmental staff offices), focusing on natural and
social sciences related to the climate, climate change and other Earth sciences. E-
learning courses are designed with usage of new trends; it's not just simple study text.
There are multimedia elements such as images, animations and videos. Text can be also
heard in audio form. The attraction of the course illustrates the motivation and
activation features such as games, quizzes or team challenges. Verification of
knowledge is realized by usage of different types of test questions. An integral part of
courses is the feedback. These e-learning courses are a modern educational tool; its
great contribution is well-arranged form of information on one place.

Key words: Climate, E-learning, E-klima, Education model

INTRODUCTION

The research project called "Education model of e-learning for lifelong
learning in selected branches of environment" is realized by Palacky University
in Olomouc (Czech Republic). The main task of the project was a realization of
e-learning courses focused on topics of climate and its change. Courses include
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high quality and accurate information on climate protection and the
environment. The courses provide educational materials for different user
groups. Content is focused on science and also social-science subjects related
to climate, climate change and other earth sciences. The project is carried out
in cooperation of three institutions:

Palacky University Olomouc (UP) — Project Coordinator, provides the
content of courses and teaching learning model, including the
accuracy of e-learning courses

Czech Hydrometeorological Institute (CHMI) — supplier of the data
and information for the content of courses, supervisor of the natural-
science aspects in the content of courses (physical and geographical
aspects)

University of Economics, Prague — supervisor of the social sciences in
the content of courses (economic, legal and political aspects)

Target user groups for that are focused the educational model and the content
of e-learning courses are defined as follows:

School group (three subgroups: primary, secondary and high schools)

Departmental staff group (two subgroups: professionals working in
environment resort and employees of the state and local governments
without training in the field working in the environment resort,
including employees of public administration and research and
advisory institutions)

Public groups (general public with an interest to get more information
in the field of climate and its change, including business and nonprofit
organizations).

klima

Fig. 1: Project logo

The project consists of several phases:

1.

Creation of methodology to compile the education model.
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2. Selection of a suitable LMS (Learning Management System) for the
e-learning courses.

Compilation of the contents and fulfilment of the e-learning courses.
Implementation and Users’ Testing.

Evaluation and full operation of e-learning.

gk~ w

EDUCATION MODEL

Compilation of education model was done in several steps. At the beginning, as
a result of discussion about these documents, especially by the project
investigators who already have personal experience with e-learning, core
concepts were unified and defined (e.g. teaching model, module, chapter, target
group, etc.) and theoretical underlying materials in the form of text documents
were processed for them. Then was compiled structure of courses. The number
of modules in courses, type of building blocks and way of their use were
defined. All this was based on theoretical knowledge and experience from the
preparation of similar courses in the past.

LEARNING MANAGEMENT SYSTEM (LMS)

Learning Management System (LMS) is the control educational system,
application applications addressing the administration and organization of
teaching in e-learning [2].

LMS is an application that integrates the various rule of online tools for
communication and management studies (forum, chat, books, records, boards
etc.). Also made available to users of teaching materials and educational
content online or off-line [4]. Normal functions of education can be directed
various tools implemented as individual modules, such as accounting and
management courses, curriculum management, student assessment records,
testing and checking of users, communication tools, repository of learning
content, etc. For all these function is an important requirement for their
portability and standardization. LMS should be able to open, for example,
quickly and easily integrate educational content, created before its introduction.
After testing, several LMS was selected as the best system LMS Moodle.

Moodle makes it possible to divide the course into sections that can either
represent temporal or thematic sections. It disposes of two categories of tools —
Information sources that are designated for the presentation of additional study
materials and information sources from the Internet or other files, and
Activities that are designated for the presentation of the subject matter.
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CONTENTS OF THE E-LEARNING COURSES

Simultaneously with the creation of the methodology and structure the content
of courses, modules with concrete topics and chapters/sub-chapters was
defined. This part of the creation of the courses was made by expert
supervisors for each topic. First, e-learning course for the university target
group was compiled; it was then used as a basis to infer the courses for other
target (sub)groups. Courses, modules and chapters were filled with concrete
subject matter in a selected learning environment. At the same time, didactic
scenarios were elaborated to the level of individual elements. The basic
university e-learning course of the E-klima project contained six basic
modules:

A Climate system

Climate variability and change
Impact of climate change
Problem causes, driving force
Policy and tools

> > -

EVALUATION

After filling of the courses content there was realized the testing of e-learning
courses. First of all it was needed to select testing target groups. There had
been defined some criteria that established rules for selection of an appropriate
entity that can participate in testing. The main advantage was that the test could
be used for university students at the Palacky University and the University of
Economics as well as for departmental staff of CHMI institute. After that there
were contacted individual representatives of selected testing groups. Before
testing there were chosen teachers responsible for carrying out tests. There are
familiar with the educational system and with requirements for testing.

Testing was conducted on small numbers of users and the main task was to get
the first feedback on the e-learning courses of E-klima project. Also it was
important to test used technologies, such as server stability, response time,
access speeds, etc. Testing was carried out after the determination of the
timeframe (for example university students in one semester-long course). Each
course was led by a tutor who was responsible for testing. This tutor introduced
the course to users, provided support and evaluated the feedback at the end of
the course. At the beginning of each course, users were acquainted with the
basic elements of the testing, such as access to the course, creation of a user
account, description of the learning environment of the course, basic control
and navigation, system capabilities, technical requirements to run the course,
etc. Also there were acquainted with the time requirements and disposition of
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the course. During the course, users have tested the various features offered by
the scheme; in case of any questions they had to communicate with the tutor.
The technical support was provided by the administrator of the course.

CONCLUSION

During the project it was needed to analyze the teaching methods in the
country and abroad as well as it was needed to make an assessment of used
methods. Next, there was compiled a teaching model. It was set the basic
structure of the teaching course, content of lessons and thematic curriculum.

The analysis and study of corresponding literature on e-learning led to a
definition of the current trends and basis for the creation of new e-learning
courses for the E-klima project. During their creation we adopted the blended
learning approach. This approach consists in e-learning chapters and ongoing
face-to-face meetings. We put emphasis on interaction (especially in the case
of courses for younger users), feedback needed for the quality assessment of
the course, and multimedia aspect of e-learning (video, images, animations,
sounds). From the users’ point of view e-learning courses must lead to the
development of key competences (soft skills), including teamwork and
teambuilding [1]. These course characteristics are developed through
discussion forums or surveys. We also included the principles of competition
(quizzes, crosswords, competitions) and cooperation (fictitious projects).
Sharing of information was enabled through notice boards or discussions. In
some tested courses modern elements were implemented, especially
edutainment, games, playing roles and activity, i.e. elements that require online
communication to complete the tasks and activities [5]. All elements of high-
quality contribute to the attractiveness of e-learning courses and to the
improvement of the process of information transfer towards the target group or
a particular user.

This part of work was followed by selection and configuration of the LMS
(Learning Management System). Then it was needed to fill the content of all
courses. This was compiled by experts and converted into the LMS
environment. Subsequently, there was a pilot testing of courses and after that
all mistakes and shortcomings have been removed. Next testing with all user
groups is still in process. Overall, we are testing about 15 different groups on
the total number of around 350 people. In subsequent phases courses will be
optimized and the odds will be finally corrected. Then outcomes will be
distributed to the appropriate authority of the project.

Courses are created with modern and innovative teaching device. They are very
visual and can engage and motivate the user through multimedia features. An
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interesting added feature is the insertion of a spatial task with the theme of the
learning environment. This was done because of the need to emphasize a
spatial content. To understand the broader context must not be overlooked
aspect of space. Emphasis was also placed on simplicity and user-friendliness
learning environment. All these positive features make course user-friendly for
teachers and pupils and help to improve the relationship with e-learning in
general.

Acknowledgements: The paper was written as part of the project VaV MZP
SPII/4h6/35/07 ,, Education model of e-learning for lifelong learning in selected
branches of environment “.
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E-learningovy vyukovy portal pro otizky klimatu a jeho zmén

V soucasné dob¢ jsou témata z oblasti klimatu velmi aktualni. Pojmy jako globalni
oteplovani, znecisténi ovzdusi nebo klimatickd zména jsou zminovany ¢im dal Castéji.
Velmi dulezité je objasnéni téchto i dalSich problému Siroké vefejnosti, zejména pak
zaklim a studentim rdznych vzdélavacich zafizeni za vyuziti modernich pfistupi.
Vytvofenim e-learningovych kurzi na téma klimatu a jeho zmény se zabyva projekt
eklima. V ramci projektu byl vytvofen vyukovy model e-learningovych kurzi
celozivotniho vzdélavani ve vybranych oblastech zivotniho prostfedi se zaméfenim na
klima a jeho zménu. Garanti z oblasti vysokych Skol spole¢né s odborniky na
klimatologii zajist'uji kvalitu a mnozstvi informaci z oblasti ochrany zivotniho prostredi
v jednotlivych lekcich. Obsah e-learningovych kurzi je zaméfen na tematické okruhy
zahrnujici fyzikalni podstatu klimatu, pfirodovédné aspekty klimatu, ochranu pfirody,
krajiny a ovzdusi, ekonomiku, legislativu a politiku ochrany klimatu, pti¢iny a disledky
zmén klimatu, apod. Jednotlivé lekce pfitom neposkytuji pouze strohé informace, ale
jsou zde uvedeny i naméty k zamySleni nebo navody k racionalnimu vyuzivani
ptirodnich a obnovitelnych zdroji energie. Poc¢itacem podporovana vyuka formou e-
learningu hraje v celozivotnim vzdélavani vyznamnou roli, protoze kromé tematicky
zaméfeného obsahu kurzii se uzivatel seznamuje i s pocitaovym prostiedim a s
moznostmi internetu. Samotny kurz obsahuje kromé textovych, grafickych a
multimedialnich prvki i diskusni féra, napovédu, ale také odkazy na dalsi internetové
stranky a mozné zdroje informaci.
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