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INTRODUCTION

During the days 12"-13" October, 2017, the 25" edition of the Central
European Conference, entitled “Useful Geography: Transfer from Research to
Practice”, took place at the Pedagogical Faculty of Masaryk University in Brno.
The main organizer in the odd year is the Department of Geography, Faculty
of Education, Masaryk University, Brno, Czech Republic, in partnership with
the Department of Geography and Regional Development, Faculty of Natural
Sciences, Constantine the Philosopher University in Nitra, Slovak Republic. The
cooperation of Czech and Slovak geographers continues further in the area of
exchange of new geographic knowledge, information and contacts. In addition
to Czech and Slovak geographers, the conference was attended by colleagues
from Poland and Russia.

The conference itself was conceived rather unusually compared to the
previous years. The model of the presentation of linearly ordered papers in
the thematic sections was abandoned and was given a space for discussion
and deeper reflection of current geography problems through three panel
discussions:
Physical geography and its applications (in cartography, GIS, education,
planning, safety)
Socio-economic geography and its application (in professional practice,
education, planning)

Regional geography and its application (in cartography, GIS, education,
planning, management)

The proceedings itself, unlike the narrowly focused panels, is thematically
conceived very widely — it contains contributions from four sub-geographic
disciplines:

Geography as a science, didactics of geography
Physical geography, landscape research
Cartography, GIS and digital technologies
Human geography

In total 48 papers are published and | believe that each geographer can find
a lot of new information and interesting ideas that could be used mainly in
transfer from research to practice.

Hana Svobodova3, editor
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GEOGRAPHY AS A SCIENCE, DIDACTICS OF GEOGRAPHY

TRADITIONAL, DISAPPEARING AND EMERGING HUMAN GEOGRAPHY
TOPICS AT GRAMMAR ACHOOLS AND IN UNDERGRADUATE GEOGRAPHY
TEACHER TRAINING PROGRAMMES

Rastislav Cief, Branislav Niznansky

Katolicka Univerzita RuZomberok, Technicka Univerzita Liberec, Hrabovskd cesta 1,
RuZomberok 034 01 / Studentskd 2, Liberec 461 17

rastislav.cief@ku.sk, branislav.niznansky@tul.cz

Abstract: Traditional Human Geography was referred to as Socio-economic
Geography in the didactic practice of the Soviet bloc. Thematic areas of the
Socio-economic Geography curriculum included traditional topics: population
and settlement, economy, manufacturing and non-manufacturing industries,
services, tourism and foreign trade. The current curriculum of the subject of
Geography has undergone the transformation of the content of the
curriculum. The original topic of the population and settlements has been
modified mainly under the influence of the development of Social Geography
at the CU in Prague. In the field of Economic Geography, the thematic content
has responded to the Industry Classification System, with emerging topics
related to the quaternary and quinary sector of economy. There have
emerged topics related to Cultural Geography, including the development of
Political Geography. The paper presents the comparison of traditional,
disappearing and emerging topics of Human Geography within the curricula of
grammar schools and undergraduate Geography teacher training
programmes.

Keywords: educational programme, topics of Human Geography, textbooks,
study plans

1 INTRODUCTION

Human Geography belongs to fast-growing disciplines. The paper describes
analysis of Human Geography topics in selected educational materials used at
secondary schools and in undergraduate Geography teacher training
programme. The analysis of changes in Human Geography topics at secondary
schools was carried out on the basis of comparison of old and new Geography
textbooks in the Slovak Republic. We also outlined the differences of topics in
Czech textbooks. Human Geography in undergraduate programmes was
analyzed on the basis of comparisons with the topics of the Bachelor State
Exam. All of this was carried out within the context of “National Geography
Standards (NGC 1996-2017)”. While comparing the thematic areas and
conceptual bases, we are pursuing the objective of monitoring the current
trends by distinguishing traditional, disappearing and emerging topics and
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concepts of Human Geography in Geography education on the secondary
level.

2 HUMAN GEOGRAPHY TOPICS IN GRAMMAR SCHOOL TEXTBOOKS IN
THE SLOVAK REPUBLIC

The comparison of old and new Geography textbooks at grammar schools in
the Slovak Republic has shown a characteristic feature, which is a significant
reduction of the extent and the content in Human Geography, which also
follows from the processed analysis, resulting in elaborated schemes (Tables
1-5).

Tab. 1: The topic of “Population” in grammar school textbooks 2006 and 2009
The development of population and prognosis of its development]
Spatial distribution of population

Population dynamics > IDevelupment, distribution and movement of the population |
Natural movement of the population
hani of the populati

p

Structure of the population
Population structure by sex and age
Racial structure of the population EDlPopulation by sex, age, nationality and | |
Linguistic and national population structure
Educational structure of the population

Religious structure of the population l:‘.>|ReIigion5 of the world |

Source: Mladek 2006 Source: Tolmaci 2009

In a traditional topic of “Population”, there is a significant reduction in the
text (Three chapters within six pages instead of original eleven chapters within
thirty-two pages). The following concepts have been omitted: Neolithic
Revolution, ecumene, unecumene, subecumene, specific mortality, infant
mortality, fertility, demographic cycle, demographic revolution, demographic
transition and re-emigration. In the older textbooks, the procedural
knowledge dimension was represented by a formula for calculating
population movement, which is not present in the new textbooks. Also, the
graphical comparison of the changes in the share of continents in the total
population of the world has disappeared.

Preserved concepts are: population explosion, population density, natality,
mortality, life expectancy, natural movement, mechanical movement, total
movement, age pyramid, progressive type, stationary type, regressive type,
race, europoid, mongoloid, equatorial, nation, nationality, language family,
religion, Christianity, Catholicism, Protestantism, Orthodoxy, Islam, Hinduism,
Buddhism, Judaism.

Newly added adjectives “monotheistic, polytheistic” suggest an effort to
describe the concept of religion better, which is so important within the
education now (but obscure in the past).

We need to say that in connection with the current issue of migration, the
curriculum reduction within the topics of “formula for calculating population
movements” and “demographic cycle theory” was not chosen appropriately.
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Tab. 2: The topic of “Settlements” in grammar school textbooks 2006 and 2009

Basic concepts and units
Structure of settlements
Size structure

Functional structure
Hierarchical structure
Spatial structure of the town
Morphology - a town plan ED}
Functional division of the town

Horizontal and vertical growth of the town
Urbanization process

Understanding of urbanization and its indicators
Development trends in urbanization in the world

Source: Mladek 2006 Source: Tolmaci 2009

In another traditional topic of “Settlements”, there is a significant reduction in
the text (one chapter within two pages instead of original twelve chapters
within sixteen pages). The following concepts have been omitted:
municipality, Zipf's law, Christalle's Central place theory, monogenetic,
polygenetic, functional division of the town, suburbs, satellite town and
suburban zone.

Preserved concepts are: settlement, municipality, settlement, urbanization,
city, metropolis, agglomeration, conurbation, megalopolis, polyfunctional,
monofunctional, village and countryside.

A newly added and important concept (15% of the text on settlements) in the
new textbook is “slums”. Interestingly, the older textbook criticizes the
concept of “village” as archaic, but it is used again in the new textbook and is
no longer marked as archaic. We have identified several disappearing
concepts (not used in the new textbook) related to suburbanization
(suburban, suburban zones, satellite town, suburban zone). But according to
the authors, the topic of suburbanization can be classified as an emerging
topic.
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Tab. 3: The topic of “Primary and Secondary Sector” in Grammar School

Textbooks 2006 and 2009

Importance of agriculture and basic characteristics —

Types of agricultural landscape
Types of agricultural plants
Selected types of farms in the world

Basic division of industrial production

Definition of industrial production

Origin and development of industrial production
Main types and sectors of the economy

Location of industrial production

The main factors affecting the location of industrial production |:‘:::=.
Energy

Energy as a location factor in industrial production
Development of the world Energy economics

Spatial distributed of industry

The main areas of industrial concentration in the world

Source: Mladek 2006 Source: Tolmaci 2009

In the next traditional topic “Primary and Secondary Sector”, there is
a significant reduction in the text (three chapters within four pages instead of
original sixteen chapters within twenty-five pages). The omitted concepts are:
types of agricultural landscape, arable, grasslands, land with mixed crops,
permanent coppice, suburban agricultural land, self-supplying, market,
extensive, intensive, farm, plantation, manufactory, industrial revolution,
mechanization, automation and industries.

Preserved concepts are: agriculture, crop production, livestock production,
food, feed, technical crops, delicacies, cattle, sheep, pigs, poultry, energy,
renewable and non-renewable resources, localization factors, global economy
and multinational companies.

The new concepts can be found within the extended characteristics of the
primary sector (fisheries, forestry, mining, world granaries). These concepts,
similarly to the other two added (Asian tigers, economic crisis), have been
considered to be more traditional than emerging in Human Geography.
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Tab. 4: The topic of “Tertiary and Quaternary Sector” in Grammar school
textbooks, 2006 and 2009

Main types of transport

The role of transport in organizing the life of society
Factors affecting localization of traffic routes and facilities
Basic division of transport

‘World Transport Systems

Transport systems in different regions of the world
Tourism

Historical development of tourism I::>|Tertian_f and quaternary sector
The importance of tourism
Forms of tourism

Areas of tourism

Services

Social Services - social infrastructure
Technical infrastructure
Foreign Trade

Source: Mladek 2006 Source: Tolmaci 2009

In another traditional topic “Tertiary and Quaternary Sector”, there is also
a significant reduction in the text (one chapter within two pages instead of
original fifteen chapters within nineteen pages). The omitted concepts are:
special types of transport, direction of transport development, forms of
tourism, agritourism, mineral and thermal spas, climate spas and trip tourism.

Preserved concepts are: transport, rail transport, road transport, air transport,
water transport, pipeline transport, services, tourism, seaside areas, mountain
areas and tourism of settlements.

The disappearance of all concepts related to all forms of tourism is
guestionable within the context of the rise of tourism and related free-time
activities. No new concepts have been found within the topic of “tertiary and
guaternary sector” (a current and emerging topic in modern Geography).

Tab. 5: The topic of “Political Geography” in grammar school textbooks, 2002,
2006 and 2009

Spatial differentiation of the socio-economic development of the world
Cultural-geographic (complex) regions of the world

World Development Models

Basic stages of development in the 20th century
Picture of the current world political map

Political and other country groupings I::> Political map

Economic systems

Economic integrations

Differences in the development of the economies in the world
Major issues of human society

Source: Mariot 2002 and Mladek 2006 Source: Tolmaci 2009

Another traditional topic of “Political Geography” also saw a significant
reduction in the text (one chapter within two pages instead of original ten
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chapters within twenty-seven pages). The following concepts have been
omitted: countries of the first world, countries of the second world,
humanitarian aid, cultural and geographic regions, models of the world
development, consumer society, global ecological problems, republic,
parliamentary type, presidential type, constitutional monarchy, absolutist
monarchy, unitary state, federation, liberalization, privatization, convertibility,
inflation, OPEC, OECD, Comecon and OAU.

Preserved concepts are: rich north, poor south, states, colonies, third world
countries, decolonization, European Union, UN, and dictatorship. The new
concepts are: strategic interests, superpowers, globalization, terrorism,
organized crime and unnaturally created borders.

The topic's inclusion is very inconsistent in terms of the placement level of the
topic within the textbook and its dramatic changes in chapter titles, omitted
and added concepts. For example, why has a significant concept of (if not one
of the most important) “humanitarian aid” been omitted, while the concepts
with a rather negative meaning have been added?

3 HUMAN GEOGRAPHY TOPICS IN THE SECONDARY SCHOOL TEXTBOOKS
IN THE CZECH REPUBLIC

We conducted a comparison of the content of secondary school textbooks
focused on Human Geography in the Czech Republic that have lead to the
following comments.

The title of the discipline of Human Geography itself is different. The authors
of the textbooks of “Economic Geography” (currently used at Business
Academies) address the discipline with the concept of “Social
(Sociogeographic) discipline” (Skokan 2006) or “Social Geography (Bicik
2005)”. The former textbook partially introduces the social disciplines. (See
Table 6, left column) The textbook of Geography for Secondary Schools 2
introduces the socio-economic part as a subchapter of “Human Geography” to
the main unit of “Socio-Economic Geography” (See Table 7).

Tab. 6: Sub-disciplines of Human Geography and Economic and Geographic
Topics named in the textbook of “Economic Geography”

Social (sociogeographical) disciplines |Division of labor

Social and Economic Geography social < local/international
Population Geography
Cultural Geography
Political Geography Economic structure

etc. (Skokan 2006) sectoral < territorial
Source: Skokan 2006

Out of the three secondary school textbooks dealing with the topics of Human
Geography, the textbook written by the authors S. Mirvald et al. (2003) is the
most detailed in terms of the extent and the contents. Its content, apart from
two chapters, is very similar to the analyzed Slovak textbooks. On the other
hand, the approach to creating chapter titles is different. Human Geography
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topics use mainly traditional concepts. We can mention the concepts of
structural changes and the international division of labour, just to name a few
concepts we didn’t come across in the analysis of Slovak textbooks. Very close
economic-geographical concepts were also found in the titles of the textbooks
written by L. Skokan (See Table 6, right column).

In the contents of the analyzed Czech textbooks, we found two topics that are
different from traditional topics of Human Geography: “Landscape and the
Environment” and “Applied Geography” (See Table 7). While the topic of
“Landscape and the Environment” can be found separately in secondary
school textbooks in the Slovak Republic, the topics of “Applied Geography”
are represented only by the issue of spatial planning within the topic of
“Landscape and the Environment”.

These two topics, which were found in three analyzed Czech textbooks, are
structured very similarly. But there are only about four chapters dealing with
the issues of “Landscape and the Environment” and “Applied Geography” in
the textbook of L. Skokan et al., while there are ten chapters in the textbook
written by S. Mirvald et al.

Tab. 7: Contents of S. Mirvald’s et al. textbook focused on Socio-economic

Geography
Socio-Economic Geography (Mirvald 2003) ‘World Economy
Human Geography Conditions of spatial distribution of agricultural production
[The world population is growing and its distribution is uneven |Agriculture in moderate and polar belt
People change the place of residence and employment Agriculture in subtropical and tropical belt
MNations of the world and the role of religion in their lives Economic use of oceans and seas
Rural settlements 'Water industry
Urbanization process and urban settlements 'Waood industry
Settlement systems Conditions for industrial layout
Structural changes in industry
Energy - the basis of industrial production
Landscape and the Environment Industrial regions of the world
Human interactions - nature Transport - human activity of the future
Man cares about the country Conditions for the transport networks deployment
Global problems of mankind Spatial distribution
Sustainable development Senvices to the inhabitants
Transfer of n and infarmation
International division of labor
'World Economic Integration
\Applied Geography Prerequisites of tourism
Regional Policy and Regional Development Tourism distribution in the world
Geographic information systems Exercises and Excursions
Socio-economic regionalization Research on the effects of laundry detergents use on the surface water qualit
Globalization of the world Excursion to an industrial plant
Civilization - the future basis for the division of the world? Research on the impact of the transport route on the landscape
Models of the world development Research on the attractiveness of settlements for tourism

Source: Mirval 2003
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Tab. 8: NGS - US National Geographic Standard

The World in Spatial Terms Human Systems (NGS 1994)

How to use map and other geographic representations, tools and The characteristice, distribution and migratien of human populations on
technologies to acquire, process and report information from a spatial |Earth’s surface

perspective The characteristics, distribution and complexity of Earth’s cultural

How to use mental maps to organize information about people, places |Mosaics

and environments in the spatial context The patterns and networks of economic independence on Earth surface|
How to analyse the spatial organization of people, place and The processes, patterns and functions of human

environments on Earth’s surface How the forces of cooperation and conflict among people influence the
Places and Regionas division and control of Earth's surface

The physical and human characteristic of places Envirc and Society

The people create regions to interpret Earth 's complexity How human actions modify the physical environment

How culture and experience influence people’s perceptions of places |How physical systems affect human systems

and regions The changes that cccur in the meaning, use, distribution and importance
Physical Systems of resources

The physical processes that shape the patterns of Earth’s surface | The Uses of Geography

The characteristics and spatial distribution of ecosystems on Earth’s  |How to apply geography to interpret the past

surface How to apply geography to interpret the present and plan for the future

Source: © NGC 1996-2017

The chapters with these topics (Mirvald 2003) can be considered as emerging
topics. Their characteristics, such as interdisciplinarity and focus on the issues
of the landscape, including its human-geographic components, are a response
to the current requirements of geographical education. The very content
structure of this textbook is very similar to the second part of the list (Table 8,
right column) of the topics of the US National Geographic Standard (NGS, ©
NGC 1996-2017). The difference in the contents of the chapters dealing with
the issues of a man in the country and the issues of Geography in the NGS and
in S. Mirvald’s textbook (2003) highlight the novelty of the topics and their up-
to-date response within the context of traditional topics of Human
Geography. See the chapters of “Landscape and the Environment” and
“Applied Geography” (Table 7) and thematic units of “the Environment and
Society” and “The Use of Geography” (Table 8).

4 THE TOPICS OF HUMAN GEOGRAPHY IN UNDERGRADUATE
GEOGRAPHY TEACHER TRAINING PROGRAMMES

The analysis of the topics of Human Geography and their occurrence in
undergraduate programmes was carried out on the basis of the topics of the
Bachelor State Exam. We analyzed the topics in the Department of Regional
Geography of the Comenius University in Bratislava and the Departments of
Geography at the Catholic University in Ruzomberok and the Technical
University in Liberec.

In all three cases, students choose one question from Human Geography,
which is one out of the three thematic areas of the State Exam (33% of the
curriculum at Bachelor State Exam). The requirements of Slovak universities
include the knowledge of 24 (27) shorter or more detailed topics. The
Department of Geography in Liberec (KGE TUL) requires a debate on one
theme out of previously known fifteen themes consisting of one main topic
and three subtopics.

All three departments require traditional topics of “Population” and
“Settlements” with a traditional, already mentioned conceptual basis. The
KGE TUL themes also include a regional element within the topics of
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“Population Geography of the Czech Republic” and “Settlement Geography of
the Czech Republic”.

The topics of the “Population” and “Settlements” make up almost half of the
extent of the analyzed assignments provided to students on the department’s
web site. The second part is again focused on traditional topics of primary up
to tertiary sectors, beginning with agriculture and ending with tourism.

It cannot be said that any of the above mentioned topics is a disappearing one
in regard to the analyses made. On the contrary, in Liberec topics we find
interconnection of the population mobility in relation to the functional spatial
structure of the settlement with respect to the concepts of Time Geography.
Similarly, the concepts related to the “exploitation of resources in the context
of uneven development and the issues of the development of peripheral
areas of the Czech Republic” or “the role of infrastructure and development
barriers” can be considered as emerging concepts.

In some topics dealing with Human Geography in the Department of Regional
Geography at UK in Bratislava we can find some not quite traditional (from
the point of view of previous analysis) Human Geography concepts, e. g. agro-
complex or social and technical infrastructure. In “Applied Geography”, an
emerging topic is for example the topic of “The map of the usage of the Earth,
its preparation and its construction, the forms of the usage of the Earth”.

5 CONCLUSION

Seeing the results of comparisons of older and newer textbooks (and Bachelor
State Exam topics), it is very difficult to predict the trends of emerging and
disappearing topics of Human Geography. We can see a rather conservative
structure of the topics and the main trend is in the reduction of the content
and extent of the curriculum, with exceptional addition of selected concepts
(e.g. monotheistic, polytheist, extended characteristics of primary sector,
etc.). Sometimes we observe an almost inadequate expansion, as in the case
of the concept “slums”.

A very similar conservative model of conceptual construction was also found
in three documents used by all three Geography departments in the Slovak
Republic and the Czech Republic which included Human Geography topics.
Virtually, the whole contents of the given topics consisted of the concepts
which we described in the analysis of Slovak secondary school textbooks. As
shown above, we can see the transfer of the original extent and the contents
from the secondary school leaving examination to the level of the Bachelor
State Examination.

In selecting educational materials and their following deeper analysis, we find
important to focus on the following issues:

1. Conceptual basis of traditional concepts of Human Geography in Geography
for secondary schools and undergraduate Geography teacher training
programmes, its variants, its key concepts and occasionally or exceptionally
occurring concepts.

2. The need to link the concepts and topics of Human Geography with the
topic of “Man and country” (or “Environment and Society”), the key concepts
of this topic, its interdisciplinary view.
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3. Partial issues of the topic of “Applied Geography” (The Uses of Geography):
geoinformation technologies, spatial planning, globalization, regional policy
and regional development, sustainable development, renewable resources,
etc. Human Geography aspects of these topics and the orientation of Human
Geography to addressing the issues of a landscape, settlements and human
society within the context of new trends in Human Geography.

These conclusions indicate a relatively great power of the paradigm of
traditional Human Geography. Where the foundations of Human Geography
are being laid, which is at secondary schools and in undergraduate teacher
training programmes, the construction of its conceptual basis is based on
traditional concepts. It is disturbed only exceptionally and to a minimal extent
by topics which still have to defend their position in Human Geography.
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Shrnuti

V prispévku je popsana analyza témat humanni geografie ve vybranych
edukacnich materidlech pouzivanych na stfednich Skolach a na bakalarském
stupni studijniho programu Ucitelstvi geografie. Analyza zmén témat humanni
geografie stfednich skol je provedena na zakladé porovnani starych a novych
ucebnic geografie v SR. Nacrtnuty jsou i rozdily v obsahu a rozsahu témat
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v Ceskych ucebnicich. Humanni geografie v bakaldfskych programech je
analyzovdna podle témat bakalarskych statnic. To vSe v kontextu dokumentu
,National Geography Standards (NGC 1996-2017)“. Porovnanim tematickych
okruh@ a pojmovych bazi sledujeme cil monitorovat aktualni trendy odlisenim
témat a pojm0 v humanni geografii tradicnich, ustupujicich a nastupujicich
v realizaci obsahu geografického vzdélavani na stredoskolské urovni.

PFi vybéru a analyze dalSich edukaénich materidl( povaZujeme za dileZité, se
zaméfit na nasledujici problémy:

1. Konceptudlni baze tradi¢nich pojmi humanni geografie v stfedoskolské
a bakalafské geografii, jeji varianty jeji klicové pojmy a obcasné pripadné
vyjimecéné se vyskytujici pojmy.

2. Propojeni pojm(l a témat humanni geografie s tématem ,,Clovék a krajina“
pripadné , Environment and Society”, klicové pojmy tohoto tématu z hlediska
humanni geografie, jeho interdisciplinarni zabér.

3. Parcialni problémy tématu ,Aplikovana geografie” (The Uses of Geography):
geoinformacni technologie, Uzemni planovani, globalizace, regionalni politika
a regionalni rozvoj, udrzitelny rozvoj, obnovitelné zdroje apod.
Humdnnégeografické aspekty uvedenych témat a orientace humanni
geografie na geograficka feseni problém krajiny, sidel a lidské spole¢nosti.

Uvedené zavéry indikuji pomérné velkou silu paradigmatu tradi¢ni humanni
geografie. Tam, kde se kladou jeji zaklady, tj. na stfednich Skolach
a v bakalarském stupni ptipravy uditeld, je konstrukce jeji pojmové baze témér
beze zbytku postavena na tradi¢nich konceptech.
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Abstract: The authors conducted 22 unstructured heuristic interviews with
the 7th and 8th grade pupils of the Czech lower secondary schools. During the
interview the pupils were asked to perform a problem-oriented learning task
with the help of visuals in the contemporary Czech geography textbooks and
Czech School Atlas of the World. The aim was to determine where exactly the
pupils fail when performing the assigned learning task. The interviews were
analysed using a qualitative content analysis with open coding as
a methodological tool. This working paper is an outcome of the research
project Visual Geographic Information and its Role in Geographic Education
(GA16-01003S) funded by the Czech Science Foundation (GACR).

Key words: didactics of geography, geography education, learning tasks, lower
secondary school pupils, problem solving

INTRODUCTION

Both our our interest and motivation to conduct research, presented in this
working paper, result from the needs of teaching practice. Czech geography
teachers still tend to hold a conservative attitude towards using cognitively
more difficult tasks (Rezni¢kovd, 2009). The same problem applies to
geography textbooks (Pricha, 2014) and geography curriculum (Hanus &
Marada, 2013). This contrasts with the theories of learning which hold that
learning is effective in particular if questions and tasks with different levels of
difficulty are preferably in an appropriate balance (comp. Mullis et al., 2009
and others). International comparative research proves that Czech pupils fail
to solve more difficult problem-based learning tasks on a long term basis
(Martin et al., 2012). Problem-based learning is considered an ideal rather
than regular teaching method at levels of lower and upper secondary
education (Hiibelova, Janik, & Najvar, 2008). This research tries to respond to
the above-mentioned shortcomings. The aim is not only to develop the theory
and identify where exactly pupils fail while performing problem-based
learning tasks, but also to solve a practical problem and discover how to
design educational tools to support pupils’ learning. Taking into account the
current state of knowledge, we want to examine pupils’ learning in the
authentic educational context.
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THEORETICAL BACKGROUND

Ainsworth (2006) states that based on mapping an extensive research field,
the researcher’s interest should focus primarily on research questions
revealing subject specific characteristics of the particular learning content
related to the principal aim of the learning task (or more precisely to the
learning objectives). The aim of such research is to apply its findings while
designing learning materials. Problem-based geography tasks are supposed to
have some distinctive features reflecting the objectives and content of
geography as a school subject. It is assumed that processes of teaching and
learning geography are so distinctive that they are possible to analyse only by
means of research tools reflecting this distinctive feature (cf. Lambert, 2010,
p. 85). This claim is in line with the content-oriented approach to the quality
of teaching which “aims at taking into consideration the contextualization of
teaching and learning processes, i.e. the fact that they always take place on
a certain substance basis which can be established through acting and
communicating. Teaching and learning cannot therefore be of a high quality
if its content is empty. Putting emphasis on the content ought not to interfere
with our regard for the pupil or the process, and thus for the methods of
teaching. The reason for this is that pupil’s learning as well as a teaching
process and its methodology takes place within the particular content
structured in learning tasks. Accordingly, a teacher can approach a pupil or
methods of teaching only through the pupil’s involvement in the content.”
(Janik et al., 2013, p. 161)

THE STUDY
Research objective

The research methodology might be termed the basic research on applied
problems (Mayer, 1997; 2008). The objective of the research was to identify
the problems the lower secondary school pupils face when performing
problem-based learning tasks in geography.

Research sample

The research sample consisted of 22 eighth grade pupils of the lower
secondary schools in the Czech Republic (aged 13-14 years). Sampling was
purposive — the pupils attended three different elementary schools from
different regions of the Czech Republic. Both pupils’ legal representatives and
pupils were presented an informed agreement which included information
about the purpose and benefits of the research for the participating pupils.
The type of sampling did not allow for any generalisation of research findings,
e.g. according to the demographic characteristics of the pupils. We did not
seek to achieve maximal structural variation, even though it should be
required. We were limited by the informed agreements from pupils’ parents
and the pupils’ willingness to cooperate. Only one pupil was always
interviewed, but in some cases another pupil was present at an interview in
particular for organisational reasons. Teachers were not present.
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METHOD

A heuristic interview (Moustakas, 2015, pp. 313—-314) was used for data
collection. It is a technique for clearing up and solving problems in which
participants/respondents are motivated by means of open questions, learning
tasks, arguments, and counter-arguments. A heuristic interview helps a pupil
discover mistakes, coincidences, and nature of phenomena; draw conclusions
and make generalisations. Pupils ought to answer the question: In which of
these cities: Kiev, Moscow and Oslo is the biggest difference in summer and
winter temperatures? Stimulating material (one page from a textbook and
appropriate map extracts from the school atlas) was available to the pupils.
A researcher encouraged pupils to work with stimulating material, follow its
structure, formulate hypotheses, and give reasons for their arguments with
the help of follow-up and adequate questions.

Data analysis

Consequently, audio recording was transcribed with the help of oTranscribe
application (http://otranscribe.com/). The interviews were analysed using a
qualitative content analysis with open coding as a methodological tool. We
tried to find similarities and analogies through the research data during the
analysis of interviews. We also tried to capture the moments which were
surprising, unique, different and relevant to the specified research question.

FINDINGS

When performing problem-based learning task in geography, pupils faced the
following kinds of difficulties: (a) linking pieces of visual information if they are
not in one place, (b) correct interpretation of both visual and verbal messages,
(c) substitution of wrong notions and misconceptions with the presented
subject matter, (d) basic understanding of the subject matter.

Ad (a): Linking pieces of visual information if they are not in one place

The first kind of pupils’ difficulties concerned their low ability to work with
different types of representation, in particular when individual types of
representation occurred in different places. Efficiency of learning materials is
higher, provided that all necessary pieces of information are presented in one
place, which results from the recommendations for designing visual materials
in textbooks supported by research (Sweller, 2005; Mayer, 2011). Therefore,
work with an atlas is an inseparable part of geographical education (Lambert,
1999).

An illustrative example of interviews no. 1:

T: Yes, exactly. What are you going to do with it?

P: Well, | don’t know.

T: How to solve it?

P: Well, by finding it on the Internet.

T: Hmm, is there any other possibility when we have here...?
P: So, by having a look at the atlas.
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T: And the atlas is here — actually, these are map extracts, extracts of
maps from the atlas.

P: Well,  don’t know a lot about it.

T: What do mean by not knowing a lot about it?

P: I think that there are very small... like these. It has too small fonts
and it is pretty confusing. It could be more illustrative, hmm, | don’t
know.

Ad (b): Correct interpretation of both visual and verbal messages

The second kind of pupils’ difficulties concerned their low ability to read and
interpret maps. This problem has already been discussed in studies by Hanus
and Marada (2014).

An illustrative example of interviews no. 2:

T: You’ve managed to read it from the map perfectly well. Good.

P: Well, I won’t probably find here how many degrees there are in
January here.

T: Can you read it from the map of July temperature?

P: 1 don’t think so. Or maybe yes, but... | don’t think so... Or is it
possible?

T: and when we have a look at this map. Will it help us?

P: No.

Ad (c): Substitution of wrong notions and misconceptions with the
presented subject matter

The third kind of pupils’ difficulties concerned pupils’ low willingness to accept
scientifically justified explanation of geographical phenomena and processes
which are contrary to pupils’ existing/wrong notions. Ozturk and Alkis (2010)
drew attention to the fact that the subject matter of geography is often
interpreted wrongly by pupils.

An illustrative example of interviews no. 3:

P: Well, | think this text here is contradictory. Because it is written here
that the Atlantic Ocean cools the land in the summer but warms it in
the winter. And then that the influence of the ocean decreases in an
easterly direction. So again it the other way round. In short, the ocean
is much warmer in the summer and much colder in the winter. It
should be better explained.

T: How could it be better explained?

P: I don’t know.

Ad (d): Basic understanding of the subject matter

The fourth kind of pupils’ difficulties revealed that pupils may have certain
problems to understand instructions to a learning task. In particular, a serious
difficulty lied in identifying a problem for solving and structuring the subject
matter into intermediate steps.
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An illustrative example of interviews no. 4:

P: Now | don’t know the answer to this question. | wouldn’t guess it.
But here | can see that precipitation sometimes occurs there near
Moscow. For example, here you can see that precipitation occurs in the
winter.

T: Hmm.

P: So and here you can see how, for example... It is so in the summer.
I don’t know. | would recognize it only..., | simply recognize it mostly
because | remember it.

CONCLUSION

Most pupils felt that performing the presented learning task was difficult.
Pupils were limited to a certain extent in situations where they have to find
information alone with the help of more modes of representation and
consequently give reasons for their geographical statements. Research has
revealed that the four kinds of difficulties we describe here are possible to
overcome through an appropriate teacher’s intervention. Considering the
pupils’ learning needs, the role of a teacher appears as crucial for pupils’
performing problem-based learning tasks. A hypothesis that special attention
should be paid to both the type of learning content and the type of related
learning task has been confirmed (cf. Sikorova, 2011). In future, it is necessary
to examine whether the different aim of a learning task may be reflected in
the different requirements for design of geographic information presented to
pupils in learning materials.
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Shrnuti

Cilem pfedbéZného vyzkumného sdéleni je pfedstavit vysledky kvalitativni
vyzkumné sondy, kterd zjistovala, s jakymi problémy se Zaci 2. stupné ZS
vyporadavaji pfi feseni problémové orientované geografické ucebni ulohy.
Autofi realizovali 22 nestrukturovanych heuristickych rozhovor( s Zéky 7. a 8.
roéniku ZS. V prdbéhu rozhovoru zkoumani Zaci fesSili problémové
orientovanou ucebni Jllohu doprovazenou vizudliemj zastoupenymi ve
vybranych soucasnych ¢eskych uéebnicich zemépisu a ve Skolnim atlasu svéta.
Cilem bylo zjistit, v ¢em Zaci nejéastéji selhavaji pfi feseni nastolené ucebni
ulohy. Rozhovory byly vyhodnoceny metodou kvalitativni obsahové analyzy.
V pfispévku jsou prezentovany vysledky prvotnich analyz realizovanych
rozhovor(, které umozni odpovédét na otazku: Jaké obtize maji Zaci pfi reseni
ucebnich uloh tykajicich se pfisluSného geografického tématu? Pfispévek je
soucasti feseni projektu GA CR Vizudlni geografickd informace a jeji role
v geografickém vzdélavani (GA16-01003S).
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Abstract: The aim of this paper is to present one of three principal chapters of
an upcoming university textbook titled Regional Development — Factors,
Inequalities and Cross-Border Cooperation. Each of the platforms in question
whether the factors of regional development, regional inequalities or cross-
border cooperation use their own research instruments and a set of research
methods that are important to be comprehensibly outlined to students as one
linked system. In the paper presented the attention is drawn to the stage of
dealing with one of them, namely the problem of regional inequalities in
works by domestic and foreign authors while the structure of summarizing
study has been designed as the basis for the contents of the upcoming
university textbook chapter. Apart from defining terms inequality or regional
inequalities the attention is focused on their attributes, classification,
characteristics of the most often used evaluation indicators and the selection
of statistical instruments and criterion for their measuring.

Key words: factors of regional development, regional inequalities, cross-
border cooperation, indicators, statistical criterion for evaluation, university
textbook

1 INTRODUCTION

The problem of regional development, development factors, regional
inequalities and cross-border cooperation has been debated and evaluated
from various point of views whether the economic, social or spatial one. Each
of said areas has own particularities and uses own set of research methods
that provide different evaluation approaches, analysis and own “solutions
manuals”. This trend is also reflected in the increased attention to said
problem within university education in the form of creating a specialisation
module Regional Development and Regional Policy. It should support the
integration of education, the increase and improvement of content coherence
in the given area and support education and upbringing of future experts in
the field of regional development. One of the means to achieve the goal is to
prepare quality study materials for students in the form of a comprehensive
university textbook titled Regional Development — Factors, Inequalities and
Cross-Border Cooperation that would approach the given areas of regional
development as one interlinked system aiming to eliminate fragmentation
and to increase the consistency of teaching content and would present it in
a comprehensible manner to students.
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Within this context, the submitted paper focuses on one of three principal
chapters of university textbook which is the chapter paying close attention to
the problem of regional inequalities. The structure of the summary study is
outlined as the base for creating the contents of the chapter under
preparation. Apart from defining terms “disparity” or “regional inequalities”
the attention is paid to their attributes, classification, characteristics of most
frequently used evaluation indicators and the selection of statistical
instruments and measures to measure them. The study text is grounded in
more papers by authors of domestic or foreign provenance who work in the
field.

2 REGIONAL INEQUALITIES
2.1 Definition, Attributes and Classification of Regional Inequalities

The result of various regional factors differentiation and different availabilities
of regions are regional disparities or inequalities. The term “disparity” is
widely used despite non-existence of one generally acceptable definition.

The word originates in the 16" century in the French word “disparité”
originating in Latin “disparitas” meaning “dividend”. A similar origin of the
term in the Latin term disparity (us) is searched by Michalek (2012) having the
meaning of “dividend” or “inequality”. In English language there are more
synonym: unlikeness, incongruity, inequality, difference or dissimilarity.
Kutscherauer (2008) understands inequalities in abroad sense as
“a difference or inequality of events or processes whose identification and
comparison have arational meaning (recognition, psychological, social,
economic, political)”. In foreign literature the term “inequality” was defined
by e.g. Dunfort (1993), Milanovic (2005), Bastova et al. (2011), Ancuta (2012)
etc.

Apart from the need to define the term “regional inequalities” it is also
important to know their attributes. Michalek (2013) considers the basic
attributes of regional inequalities to be the sphere of their occurrence —
territoriality, their measurability and topicality. Kutscherauer (2008) adds
suggestibility, the way of origination, impacts and a particular attribute or
a viewpoint in the form of non-quantifiable spheres of monitoring regional
inequalities (e.g. prestige, power, fame etc.).

From the geographical point of view, territoriality related to vertical and
horizontal classification of regional inequalities is especially important
(Michalek, 2013). The horizontal aspect mostly comes out of two
classifications while, considering their nature, they can be divided into
material and non-material inequalities and considering the sphere of their
occurrence they can be divided into territorial, economic and social. Similarly,
Kutscherauer (2008) divided regional inequalities into social, economic,
territorial and physical on the grounds of paper by Wishlade, Youill (1997) and
Molle (2007).
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2.2 Regional Inequalities Evaluation Indicators

As for the evaluation of regional inequalities in connection with their
decomposition into economic, social and territorial inequalities, it is possible
to use a set of simple indicators or to construct more sophisticated integrated
indicators. The method of indicators selection depends on the preferences
and experiences of particular researcher. Even the number of selected
indicators is important. The low number may distort the real situation and,
vice versa, the high number may cause the loss of evaluation clarity.

When evaluating the economic performance and monitoring regional
inequalities, it is possible to rely on numerous economic indicators. The most
representative one is gross domestic product (GDP) whereby the economic
development rate and inhabitants” standard of living is evaluated. Regional
GDP is calculated as the total of added values in the industries in the region
and taxes on products reduced by subventions on products. For the needs of
inter-regional comparisons it is re-calculated per inhabitant in purchasing
power parities that eliminate the effects of different price levels in countries.
The advantages of using GDP are as follows: comparability — it is used by
a majority of countries in the world; availability of statistical data needed for
its calculation; general acceptability as a complex indicator. On the other
hand, it has some drawbacks: the effect of commuting to work (in the target
region of commuting to work also the workers coming from other regions
contribute to the regional GDP); in the regions with high share of DFI the GDP
includes the profit made that is eventually transferred to the country of the
owner; apart from earnings, the GDP calculation does not include the items
such as health, leisure time, freedom etc.

GDP is such an essential indicator that there are papers evaluating regional
inequalities only using this indicator (e.g. Tvrdon, Skokan, 2011, Canaleta et
al., 2004, Barrios, Strobl, 2009, Buyst, 2011 and others). However, the vast
majority of papers combine GDP with other indicators. In Slovakia, regional
inequalities have been evaluated using GDP in Matlovic et al. (2008), Matlovi,
Matlovicova (2005, 2011), Klamar (2008, 2011, 2016), Raj¢akova, Svecova
(2012, 2014), Habanik et al. (2013), Matlovicova et al. (2014) and others.
When evaluating inequalities in the Czech Republic more papers relied on
GDP, mostly on the regional level in e.g. Bastova et al. (2011), Svatosova,
Bohackova (2012), Mértlova (2012). In Hungary, there were papers such as
Nemes-Nagy (2006), Kebza et al. (2015), Dusek et al. (2013), in Romania
Goschin et al. (2008), Antonescu (2010), Ancuta (2012), Patache (2013),
Neagu (2013), in Slovenia Wostner (2005), in Austria Steiner (2005) and in
Spain Villaverde, Maza (2009).

Numerous papers contained GDP as the indicator in inter-regional
comparisons in more countries. Slovak regions were often a part of wider
comparisons within V4 countries regions as in Tvrdon, Skokan (2011),
Polednikova, Lelkova (2012), Zdrazil, Kraftova (2012), Polednikova (2013).
Other comparisons evaluated the wider region of Central and Eastern Europe
(e.g. Petrakos et al., 2005, Kropkova, Sojkova, 2008, Kallioras, 2010). As for
countries outside Europe the evaluation using GDP in papers by Bradshaw,
Vartapetov (2003) can be mentioned and as for inequalities in Russia
Zubarevich, Safronov (2011) in Russia, Ukraine a Kazakhstan, Swastyardi
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(2008) in Indonesia, Rodriguez-Oreggia (2005) and Tello, Ramos (2012) in
Mexico and Milanovic (2005) in China, India, USA, Indonesia, Brazil.

Another economic indicator used when evaluating inequalities is gross value
added. It is calculated as a difference between production in basic prices and
intermediate consumption in purchase prices (Matlovi¢ et al.,, 2008). This
indicator is much less frequent compared to GDP in e.g. Matlovi¢ et al. (2008),
Klamar (2008), Klamar, Rosi¢ (2009), Rajcakova, Svecova (2012) and Mértlova
(2012). As an indicator it is closely linked with GDP (it makes approx. 90% of
GDP), the rest are net product taxes. As indicators they develop similarly, but
only in exceptional events of dramatic growth or decrease of taxes their
development differs.

The third economic indicator is gross fixed capital formation. Gross fixed
capital formation includes the acquisition of fixed assets reduced by the
decrease in fixed assets by producers during a given period of time. Fixed
assets are tangible assets that were produced as outputs in the production
process and will be used in other production processes repeatedly or
permanently longer than one year (Michdalek, 2013). Gross Fixed Capital
Formation calculated on the basis of per-capita is one of the key indicators for
considering the competitiveness of a region in the national context. It mainly
expresses the willingness of companies to develop and invest in their
production, business or development activities in the given region (Maris,
2011). It well reflects the perspectives of the future development. This
indicator was used in evaluations in Matlovi¢, Matlovicova (2011), Mértlova
(2012), Polednikova, Lelkova (2012), Rajéakova, Svecova (2012), Zdrazil,
Kraftova (2012) and Matlovicova et al. (2014).

Another used economic indicator for evaluating regional inequalities is foreign
direct investments (FDI). They are deemed to be one of the most important
accelerators of economic development. For public, they are often simplified as
the main factor of job vacancies formation. FDI can contribute to the solution
of the whole range of problems in numerous sectors and areas. FDI as an
indicator is operated with in papers by Suchacek (2005), Klamar (2008),
Matlovic¢, Matlovi¢ova (2005, 2011), Rajcakova, Svecova (2012), Padova et al.
(2012), Habanik et al. (2013), Matlovi¢ova et al. (2014).

Even labour productivity is one of such economic indicators. Labour
productivity represents the efficiency of work done that is expressed by the
rate of production volume and time consumption (Michalek, 2013). It is
possible to increase the work productivity by the increase of output volume
(using production or organisation innovations) or by decreasing the input
volume. It can sometimes occur even without any significant innovations e.g.
as a result of dismissals, when a lower number of workers has to produce the
same production volume. Labour productivity as the indicator of regional
inequalities has been used when making evaluations in Boldrin, Canova
(2001), Polednikova (2013). Employee’s labour productivity jn industry was
used by Matlovi¢ et al. (2008), Klamar (2008), Rajc¢akova, Svecova (2012),
Klamar (2011, 2016), employee’s labour productivity in construction business
was used in Matlovic et al. (2008), Klamar (2011, 2016).

Other economic indicators can be found only in a few papers e.g. number of
organisations focused on profit making per 1000 inhabitants, the number of
self-employers per 1000 inhabitants (Matlovi¢, Matlovicovd, 2005, 2011,
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Klamar, 2008, 2011, 2016, Matlovi¢ et al., 2008, Padové et al, 2012,
Rajcakova, Svecova, 2014), monthly labour costs per one employee (Matlovic
et al. 2008, Matlovi¢, Matlovicovd, 2011, Klamar, 2011, 2016), the number of
enterprises having 250 and more employees (Matlovi¢, Matlovi¢ova, 2011,
Matlovicova et al., 2014) and tax collection (Matlovi¢, Matlovi¢ova, 2005).

Another group are social indicators of regional inequalities. Social inequalities
are frequently considered to be the core ones (Dunfort 2009 In Michalek,
2013) because they are the result of economic development, immediately
reflect life conditions of inhabitants and the social climate of regional
communities.

The significant interconnection of economic prosperity in the region and the
social situation can be mainly demonstrated by indicators describing the
labour market such as the employment/the unemployment rate and average
monthly wages. These social indicators are the most available ones when
evaluating regional inequalities and thus they are mostly used which enables
to compare not only the regions in particular countries but also countries
themselves. At the same time, they are indicators that are sensitively
perceived by inhabitants.

The unemployment rate is, along with GDP, the key indicator when evaluating
regional inequalities. Blazek, Uhlit (2002) consider it to be the basic indicator
of regional problems. It is calculated as a share of the unemployed work
labour and a total number of economically active inhabitants. As it has
a relatively high informative capability, it is used in international and
interregional or even intraregional comparisons. Its mathematical
construction differs on various levels having regard to the options of using
available statistical indicators. And this is also its biggest limitation. When
evaluating regional inequalities in Slovak regions, more authors used the
unemployment rate e.g. Rajc¢akova, Svecova (2002, 2012, 2014), Ira et al.
(2005), Matlovi¢, Matlovi¢ova (2005, 2011), Rajc¢akova (2006), Klamar (2008,
2011, 2016), Matlovic et al. (2008), Padova et al. (2012), Habanik et al. (2013),
Matlovicova et al. (2014), Madajova et al. (2014), in the Czech Republic it was
Bastova et al. (2011), Svatosova, Bohackova (2012), Mértlova (2012), Kebza et
al. (2015) in Hungary, Goschin et al. (2008) and Ancuta (2012) in Romania,
Puljiz, Malekovi¢ (2007) in Croatia, Tello, Ramos (2012) in Mexico, Zubarevich,
Safronov (2011) in Russia, Ukraine a Kazakhstan.

The second indicator linked with the labour market is the employment rate. It
is calculated as the ratio of working people aged 15-64 years to the number of
people aged 15-64 years. Its figure shows the efficiency of using work labour
in regions. The regions with higher employment rate belong to more
developed and advanced regions. The main limitations are in comparability
with regard had to a slightly different construction of calculation on various
regional levels. This indicator was used in a small number of papers e.g.
Polednikovd (2013), Matlovi¢ et al. (2008), Klamar (2008, 2011, 2016),
Polednikova, Lelkova (2012), Patache (2013), Raj¢akova, Svecova (2014).

The third frequently used social indicator with strong economic undertone is
average monthly wages. It belongs to basic economic parameters using which
we can illustrate the differentiated development of regions. It is an average
monthly wages in enterprises having 20 and more employees (Matlovic,
Matlovicova, 2005). The problem when exhibiting it is that it does not
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evaluate the needed middle of the wage range (average wage and a wage of
average (middle) worker (mediane) shows a significant difference). In the
Slovak Republic the median wage oscillates at about 80% of average monthly
wages. Along with other indicators the average monthly wages is mentioned
in the papers by Egger et al. (2005), Matlovi¢, Matlovicova (2005, 2011), Puljiz,
Malekovi¢ (2007), Matlovi¢ et al. (2008), Klamar (2008, 2011, 2016), Habanik
et al. (2013), Rajcakovd, Svecova (2012, 2014), Matlovicova et al. (2014),
Madajova et al. (2014), Kebza et al. (2015).

Besides the indicator of average monthly wages, also the disable income of
households, the net monthly income and expenditures per person are
employed as indicators. These indicators have, apart from wages, an
important expressive value because persons with no income living in common
household with persons having income are also included in the evaluation.
The net monthly incomes are made of net employment incomes, social
benefit incomes, other incomes, positive difference between taken and paid-
up loans. Net monthly expenditures per person are made of consumer
expenditures and other expenditures without statutory contributions such as
social welfare contributions including monetary gifts outside the household
and paid-up loans. These evaluation indicators were used by Azzoni (2001),
Felsenstein, Portnov (2005b), Matlovi¢, Matlovicova (2005, 2011), Nemes-
Nagy (2006), Puljiz, Malekovi¢ (2007), Goschin (2008), Matlovic et al. (2008),
Meértlova (2012), Zdrazil, Kraftova (2012), Matlovi¢ova et al. (2014), Klamar
(2016).

Selected demographic indicators are important social indicators even though
compared with the unemployment rate or average monthly wages they are
less frequent in papers. The natural and migration increase/decrease are
used as indicators in papers by Ira et al. (2005), Raj¢dkova (2006), Rajcdkova,
Svecova (2002, 2014), SvatoSova, Novotna (2012), Padova et al. (2012),
SvatoSovd, Bohackovd (2012), Kebza et al. (2015). Another demographic
indicator is the gross birth rate which was used in Matlovi¢, Matlovi¢ova
(2005), Matlovi¢ et al. (2008), Klamar (2011, 2016), Polednikova, Lelkova
(2012). The ageing index was used in SvatoSova, Novotna (2012), Padova et
al. (2012), Svatosova, Bohackova (2012). All three above specified indicators
are closely linked with each other. From the duo of the natural and migration
increase/decrease, the natural increase/decrease plays a more important role
because it influences the population development in countries and their
regions. The natural increase/decrease is significantly influenced by the gross
birth rate that is more suitable when comparing territorial units and it is more
used nowadays. The advantage is data availability, their mutual compatibility
and comparativeness. The ageing index reflects continuous changes in the
population age structure that are summarily called as ageing. They are
changes at which the number (share) of older age groups increases, but on
the other hand, there is a decrease in the children share. Ageing influences
national economies, requires substantial changes in population social, health
and pension insurance whereby it considerably influences regional disparities.

The important social category is housing. Quality and affordable housing is
a significant factor influencing the manpower mobility as well as the quality of
inhabitants” life. The intensive residential construction activity and the
number of finished flats on one side reflect the attractiveness of given region
for permanent living and, on the other side, it brings the municipality
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favourable conditions for economic growth (Hamada, Kasagranda, 2014).
Based on available data, the most frequent indicator is the number of
completed dwellings per 1000 inhabitants. It can be found in papers e.g.
Matlovic¢ et al. (2008), Klamar (2011), Matlovicova et al. (2014), Matlovic,
Matlovicova (2011).

Within social indicators even less traditional indicators used can be found
such as the income of health care insurance companies from contributions per
inhabitant (Matlovi¢, Matlovi¢ova, 2011, Matlovicova et al., 2014), the social
support index and poverty (Madajova et al.,, 2014), the number of social
beneficiaries per inhabitant (Padova et al, 2012), the poverty risk rate
(Padova et al., 2012, Raj¢akova, Svecova, 2014), the number of places in social
care establishments and the number of crimes per 1000 inhabitants
(Svatosovd, Novotnd, 2012, Svatosovd, Bohackova, 2012, Rajcakova, Svecova,
2014).

The third group of indicators evaluating regional inequalities is made of
territorial indicators. The selection of indicators to use is quite wide however
the concrete selection is to the large extent dependent on the availability of
statistical data. Most frequently used are indicators related to infrastructure
(technical). Ira et al. (2005) state that infrastructure in certain territory
expresses the qualitative and quantitative characteristics of development
conditions in model regions (districts) and to certain extent it influences the
quality of inhabitants’ life.

From the point of development of regions the important ones are the
indicators of transport infrastructure; the mostly used one is highways
density on certain area used in e.g. Raj¢dkova (2006), Klamar (2008),
SvatoSovda, Novotna (2012), Polednikova (2013), Raj¢akova, Svecova (2014),
Kebza et al. (2015). Railways density was used in Klamar (2008), Raj¢akova,
Svecova (2014). Another infrastructure indicator is the share of municipalities
connected to water and sewage system (Ira et al., 2005, Rajcdkova, 2006,
Klamar, 2008, Raj¢dkova, Svecova, 2012). Klamar (2008), Polednikova
(2013), Rajcakova, Svecova (2012) used as an indicator the number of
households connected to the Internet.

The individual authors used said indicators primarily to evaluate the level of
disparities within the region’s economic and social development. Whether it
was an evaluation within individual countries, or larger units (V4 countries or
jointly newly acceded EU countries). Works comparing disparities of the EU
countries and non-European countries are also represented. Works evaluating
regional disparities in small countries have a specific position (e.g. Felsenstein,
Portnov, 2005b). In some works the indicators used for evaluating disparities
were in the context of competitiveness (Rajéakova, Svecova, 2014), regional
politics and cohesion (Boldrin, Canova, 2001, Raj¢dkova, Svecova, 2014),
globalisation (Steiner, 2005), trade liberalisation in relation to income (Egger,
et al., 2005), unemployment to income (Puljiz, Malekovi¢, 2007) and
decentralisation (Canaleta et al., 2004, Gil et al., 2005). Specifically were used
the indicators to evaluate disparities in relation to spatial polarisation and
spatial gradient (Suchacek, 2005, Kebza et al.,, 2015). Summary works
dedicated to the importance of individual indicators have a special position
(Michalek, 2012, 2013, Hamada, Kasagranda, 2014).
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In the recent years it has been evident that there are efforts to capture the
level of regional development and reveal the lagging regions by a complex
indicator that would take into consideration economic, social, demographic
characteristics of the regions as well as selected parameters of technical
infrastructure (e.g. Raj¢dkova, Svecovd 2002, 2009). The segment of
integrated indicators represents a higher level of identification and
consequent evaluation of regional inequalities. It comes out of an appropriate
interconnection (integration) of individual indicators or their substantial
characteristics and features that are a complex view on a certain area of
occurrence. Their essential attributes should be a sufficient comparative
ability, mathematical manageability and information manageability (Michalek,
2013). Aggregate indicators are able to describe complex terms such as
prosperity, effectiveness or sustainability. Their advantage is that they can be
more easily interpreted than a whole set of partial indicators and enable a fast
comparison of regions from the given aspect (Svatosova, Novotna, 2012).

2.3 Statistical Instruments and Measures to Measure Regional
Inequalities

The given summary of the wide spectrum of indicators points out to various
options for own selection. However, the choice of one particular set of
indicators is only one of steps when evaluating regional inequalities.
Concurrently with it, it is important to define the hierarchic level of evaluation
units and, in particular, the selection of statistical instruments and measures
to measure inequalities. In this respect, there are more statistical measures
or indexes. Felsenstein, Portnov (2005b) give seven basic indexes. More
concretely, they are the variation coefficient, the Williamson index, the Theil
index, the Atkinson index, the Hoover coefficient, the Coulter coefficient
and the Gini coefficient. Micheali et al. (2010) use as statistical measures the
scatter, the standard deviation, the variation coefficient, the Gini coefficient,
the Theil index, the Atkinson index, the cluster analysis and the neural
network method when evaluating. Veselovska (2015) emphasises that the
most frequently used inequality rate is the Gini coefficient. Other frequently
used indexes are the Theil index, the Hoover index, the Atkinson index and
the variation coefficient.

Regarding the abovementioned, there are more methods to measure regional
inequalities. However, some measurement methods and statistical measures
(indexes) are used more frequently in papers than others. It is due to the
character of given methods, mathematical calculation difficulty, the
interpretation of results, and the usage of the given method in other papers in
the past and experiences of the researcher.

Most frequently used instruments are the standard deviation and the
variation coefficient. The standard deviation is an average difference
between values and diameter when ignoring signs (Blazek, 1996). But its
application is problematic because it depends on the choice of measuring
signs or measured values. Thus, it is not appropriate to be used when
comparing various indicators or for long-term comparisons (Michaeli et al.,
2010). When evaluating inequalities, the standard deviation was used by
Blazek (1996), Raj¢dkova, Svecova (2014), Madajova et al. (2014).
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More convenient instrument for the spatial analysis is the variation
coefficient that is not dependent on measured values of input indicators. It
represents the relative dispersion rate derived from the standard deviation
(Michalek, 2012). The variation coefficient is, along with the standard
deviation, a dimensionless measure but it is often expressed in a percentage.
The following authors used the variation coefficient in their papers related to
regional inequalities: Matlovi¢, Matlovicova (2005, 2011), Matlovi¢ et al.
(2008), Klamar (2011, 2016), Habanik et al. (2013), Matlovic¢ova et al. (2014),
Madajova et al. (2014). In the Czech Republic the coefficient was used in
BlaZzek (1996), Stika (2004), Bastova et al. (2011), SvatoSova, Novotna (2012),
in Romania Ancuta (2012), in Croatia Puljiz, Malekovi¢ (2007), in Spain
Villaverde, Maza (2009), in Russia, Ukraine and Kazakhstan Zubarevich,
Safronov (2011) and in Brazil it was in Azzoni (2001).

The second very often used index to measure regional inequalities is the Gini
coefficient. The cause is the fact that there are relatively few instruments that
are able to compare ratios and their spatial concentration (Dakos, 2007 In
Michélek, 2012). In numerous studies there is a combination of the Gini_and
the variation coefficient when measuring regional inequalities e.g. Stika
(2004), Matlovi¢, Matlovicova (2005, 2011), Matlovi¢ et al. (2008), Klamar
(2011, 2016), Habanik et al. (2013), Matlovicova et al. (2014). The Gini
coefficient was also used in Padova et al. (2012) and Rajcakovd, Svecova
(2014) where it was combined with the standard deviation and the variation
extent. The combination of the variation and the Gini coefficient was used to
evaluate inequalities in the Czech Republic by Bohackova et al. (2011), while
the comparison also included the Theil index. As for other papers that used
the Gini coefficient can be quoted those that have already been mentioned in
connection with the variation coefficient: Felsenstein, Portnov (2005b), Puljiz,
Malekovi¢ (2007), Tvrdon, Skokan (2011) and Zubarevich, Safronov (2011).
The Gini coefficient was used when measuring regional inequalities in
Romania in Goschin et al. (2008), Antonescu (2010), Neagu (2013), in Slovenia
Wostner (2005), Milanovic (2005) in China, India, USA, Indonesia, Brazil, Tello,
Ramos (2012) in Mexico and within selected countries Gil et al. (2005).

The third of most frequently used statistical measures or indexes is the Theil
index. As given by Michalek (2012), the Theil index belongs to the group of
indexes called “general entropy class” and points out to the disorderliness of
the share of the studied indicator. It represents the weighted amount of
inequalities within individual sub-groups or regions and, to certain extent, it
solves the imperfection of the Gini coefficient lying in the fact that its
calculated value for a country as a whole is different from the value of the Gini
coefficients calculated for its particular regions. Therefore, one advantage of
using the index is the limitation of the influence of the number of territorial
units or regions to the variability rate. The Theil index combined with the
variation coefficient and the Gini coefficient was used when evaluating
regional inequalities in Stika (2004), Felsenstein, Portnov (2005b), Puljiz,
Malekovi¢ (2007), Bastova et al. (2011), Tvrdon, Skokan (2011), Habanik et al.
(2013). The combination with only the Theil index when measuring regional
inequalities can be found in Gil et al. (2005), Goschin et al. (2008), Milanovic
(2005), Neagu (2013), Tello, Ramos (2012). Azzoni (2001), Villaverde, Maza
(2009) used the Theil index and the variation coefficient and in Swastyardi
(2008) there is only the Theil index used.
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Less frequent index is the Williamson index that is a convenient modification
to measure dispersion. It was used by Felsenstein, Portnov (2005a) when
evaluating inequalities in 23 selected small countries including Slovakia. Even
the Hoover/Robin Hood index can be used. It expresses what share from one
studied social-economic indicator is necessary to regroup so that its spatial
arrangement equal another studied indicator included in the measurement
(Michalek, 2013). This index was described in detail by Felsenstein, Portnov
(2005b), Nemes-Nagy (2006). In other papers such as ones by Villaverde,
Maza (2009), Tello, Ramos (2012), Neagu (2013) it is possible to find
the Atkinson index and in Goschin et al. (2008) can be found the Herfindahl
index also taking into account the differences of regions sizes.

For evaluating regional inequalities, foreign literature contains the method of
convergence. The method first evaluates the development of individual
indicators characterising territorial differences and after that specifies
whether the differences reduce (convergence) or, the other way round,
enlarge (divergence) (Michalek, 2012). This approach can be found in Barro,
Sala-i-Martin (1992), Boldrin, Canova (2001), Egger et al. (2005), Azzoni
(2001).

The method of distance from the fictive object in our conditions was used by
Matlovi¢, Matlovicova (2011). The nature of the method is based in the
comparison of individual regions with a so-called fictive object (region)
achieving the best values with all indicators (Matlovi¢, Matlovicova, 2011).
Other methods that can be mentioned are the cluster analysis and the factor
analysis. Those were used in Boldrin, Canova (2001), Ira et al. (2005),
Kropkova, Sojkovd (2008), Polednikova, Lelkova (2012), Zdrazil, Kraftova
(2012). A relatively new approach to measuring inter-regional differences is
the method of neural networks. It is a highly sophisticated evaluation method
which, in essence, disables its effective usage in practice.

3 CONCLUSION

The presented problem of regional inequalities, their classification, selection
of evaluation indicators and measuring methods introduces a short excursion
making an initial platform for the creation of a chapter having the same name
in the university textbook titled Regional Development — Factors, Inequalities
and Cross-Border Cooperation. Regional inequalities as a chapter will naturally
follow the introductory part on regional development factors whose
identification, selection and evaluation will represent the important base for
the selection of corresponding indicators entering into the evaluation of
regional inequalities. The regional development factors and regional
inequalities resulting from them enable to consequently point out to
problematic lagging regions that are in many cases also peripheral border
regions. One of the options to develop and economically integrate them is
through cross-border cooperation with border regions on the other side of
the border that very often have similar fate. Cross-border cooperation
thereby creates the potential platform for searching for solutions for
developing the regions and also the base for the last chapter of the university
textbook integrally connected with the problem of regional development
factors and regional inequalities.
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The university textbook under preparation reacts for the needs of permanent
and flexible education in the field of regional development and the transfer of
latest knowledge into the education process. Its contents will be program-
connected with already issued university textbooks (Regional Development for
Geographers, 2010; Geography of Europe, 2015) that have already informed
of the problem of regional development, factors, inequalities and cross-
border cooperation.
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Shrnuti

Prispevok predstavuje jednu ztroch nosnych kapitol pripravovanej
vysokoskolskej ucebnice s nazvom Regionalny rozvoj — faktory, nerovnosti
a cezhranicna spolupraca. Kazdd zrieSenych oblasti, ¢i uz ide o faktory
regionalneho rozvoja, regiondlne disparity i cezhrani¢nu spolupracu vyuZiva
vlastny subor vyskumnych metdd, ktoré je potrebné zrozumitelnym
spésobom pribliZit Studentom ako jeden prepojeny systém. V predkladanom
prispevku je pozornost sustrend na stav rieSenia jednej znich, ato
problematiky regiondlnych disparit, pricom Struktiura prehladovej Studie je
koncipovana ako zaklad pre vytvorenie obsahovej ndplne pripravovanej
kapitoly vysokoskolskej ucebnice. Okrem definovania pojmu regiondlne
disparity sa pozornost zameriava na ich atributy, klasifikaciu, najéastejSie
vyuZivané hodnotiace ukazovatele a vyber Statistickych ndstrojov a mier naich
meranie.
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Abstract: The usefulness of geography in a professional community
demonstrates the applied geography. The applied geography and its
outcomes positively interfere with a number of human activities as a rule
when it comes to solving various spatial and spatial-temporal tasks. The
applied geography gained wide recognition of both other Earth-studying
disciplines and, in particular, the users of research results in practice.
Similarly, it is necessary to gain an understanding of geography as a system of
the knowledge and skills applicable to the everyday life of ordinary citizens. In
this area, the contemporary geography faces a number of difficulties. There is
a need to deliberately consider appropriate tools to promote “the useful
geography” among the widest public, preferably by demonstrating its
usefulness in solving model tasks. Some selected solutions are offered in this
contribution.

Key words: project learning, search study, practical skills

1 INTRODUCTION

There is no doubt among geographers that geography is a beneficial scientific
discipline with many outcomes in practice in an unlimited variety of
applications. However, the general public and often professionals from other
branches rarely see the practical side of geography. Relatively little is
contributed by the predominant factual form of geography teaching at all
levels of schools, which presents geography as a set of knowledge about the
countries of the world, accompanied by an excursion into the professional
geographic terminology. Graduates of geography study receive a significant
amount of topographic facts, they learn to use the basic terms used in the
individual partial or auxiliary geographic disciplines, their basic meaning and
use are introduced to pupils and students. Relatively little lessons are devoted
to the methodological part of education, which should be focused on the use
of geographic knowledge when dealing with various life situations.

The geographic education has long been standing up for an ongoing
challenge: strengthening the skill side of school geography. In principle, two
forms of strengthening the skills of young geographers are offered: 1. The
field training where pupils and students acquire practical habits both in the
stay and in the move in the field, as well as in the field collection of data; 2.
The project education is designed to initiate geographic thinking to address
specific spatial or temporal-spatial tasks, typically in the form of
a multiparametric study (Svatonova et al. 2012).
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Since the field education issue is the subject of another contribution in this
publication, it is necessary to focus on the project education in this paper. The
topics addressed with regard to the need to promote geography as a useful
discipline need to be directed to the questions that put the reality of life
before students and their families, relatives or pther people. It should not be
about some abstract or thematically distant tasks, but about targeting events
that ordinary people can normally get in touch with. There are also some
exceptional events that may occur in the place of residence, in the
neighborhood of the school or during the recreation elsewhere. Examples of
motivational geographic studies are offered in this contribution. The paper is
focused on two representative examples only from an endless range of
possibilities: the location of the object and the localization of human activity
in the area.

2 GEOGRAPHIC TOOLS OF DECISION-MAKING
The methodology of geography is based on three general tools:
a) the spatial approach,
b) the knowledge synthesis, and
c) the hierarchy and location.

These tools need to be used in any decision making procedures in the
territory, and their usage personifies the essence of geographic thinking.

The use of the “spatialial approach” instrument means that decision-making
respects the territorial distribution of factors having effect on the intention
what the decision-making deals with. The spatial distribution of areas and
objects within the territory represents the landscape structure. There four
landscape structures were formed in the landscape:

1. natural — primary (spatial distribution of landscape units — areas with
different natural features: terrain, geological structure, soils, water and
energy conditions, atmosphere and biota);

2. economic — secondary (represented by the spatial distribution of areas with
different human utilizing — with a different “land cover”, e.g. forest, meadow,
arable land, built-up area, water body etc.);

3. social — tertiary (which consists of spatial distribution of areas to which
different individual or common interests apply and the restrictions bound to
these areas, e.g. nature conservation, natural resources protection, limits
given by technical and transport infrastructure, private ownership of land,
etc.);

4. spiritual — quaternary (this structure means the spatial distribution of areas
that are perceived differently by humans, positively or negatively, always
subjectively and differentiated from person to person).

The use of the “synthesis” tool is represented in the art of putting things into
functional (causal, synergistic) and spatial (neighbouring, synchronic)
contexts, searching and finding relationships between objects and
phenomena, and using indicators of objects and phenomena unless
documented in the territory. “Everything is related to everything” in the
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environment and it is necessary to know that changing one factor will cause
others to change. This fact can build “geographic foresight” of the
phenomenon or object development. While it is not possible for the general
public to have a qualified prognosis of a phenomenon, it is about data,
knowledge and experience based on the idea of why things are here and
exactly here, and how things may evolve. To this end, it is necessary to
cultivate the art of working with causal and neighbouring contexts in the
territory among students and pupils. They may play a key role in decision
making.

The use of the “hierarchy” tool means the art to move from the “overhead”
(not the same as the “overview”) to detail and vice versa, and to understand
that different levels of resolution apply partially or completely different
criteria for objects and phenomena assessment, and hence decision making.
In particular, this aspect of the geographic view of the territory must be
imparted not only to pupils and students of geography but also to their
teachers. Other methods and data are applicable at the local level of
resolution, other at the chorological and regional level, others at the global
level. Additionally, there are relationships between these levels that need to
be clarified during geographic education.

3 HORIZONS OF GEOGRAPHIC DECISION MAKING
The landscape is not just a human environment. Man in landscape/territory:
e works,
e |ives,
e resting.
However, he/she the landscape/territory:
® uses,
e transforms,
¢ enriches and deprives,
¢ threatens and is threatened.

A decision making is included in all these processes regardless some processes
have an accompanying character for purposeful human activities. Most
decisions in the landscape are spatial in their nature and are based on spatial
data. Depending on the time urgency, the sequence of decision horizons can
be distinguished:

® operative — instantaneous (in seconds, minutes, hours),
¢ short-term — tactical (in days, months),

e medium-term — outlook (in years, five-year),

¢ long-term — strategic (in decades).

The activities of persons skilled in the above-mentioned geographic tools,
teachers of geography among others, then include:

e creating spatial data (geodata),
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» purposeful interpretation of existing geodata,
¢ provision of local spatial knowledge (territorial know-how),
¢ application of general spatial knowledge (expert know-how).

It is clear that the issue of correct decision making is very broad and
complicated, even for professionals. The transforming such issues into the
geographic education necessarily requires adequate simplification and at the
same time rewording for different age categories of pupils or students.
Ideally, many examples of how to demonstrate the process of the geographic
decision-making in the form of a game may be found that will have both
ateam and later a form of work in small groups. The simplification may be
made on the basis of prioritization in all steps of the solution, while the
attractivity can be achieved by linking with other teaching subjects at the
elementary school or the high school, where geography is the subject being
taught.

4 GAMES WITH A USEFUL GEOGRAPHY - FOR THE DEVELOPMENT OF
GEOGRAPHIC THINKING

One of the ways, in which the usefulness of geography may be demonstrated
to pupils or students when deciding on the territory’s future, is a simple
search study (Kolejka, 2014). In such a case, the strategic decision making is to
optimize the land use. The aim of such a classroom work is to stimulate the
children's territorial imagination to solve the task, to support the need to
work with different data, their purposeful evaluation and synthesis to get
a clear result. Depending on the age of the students, the teacher's share in the
preparation and execution of the teaching changes.

The search study serves to make pupils or students aware of the fact that
there are several factors affecting the location of each object and the
phenomenon that it can not be satisfied with the sole criterion of selecting,
assessing and thus localizing human activities in the landscape. There are
a number of themes for possible tasks such as:

¢ what a new vineyard needs,

* where to build a house,

e where is the downhill ski slope,

e where we plant orchards,

* what threatens the flood,

e where will be a large crop of wheat,
* where is a risk of soil erosion,

e where the tractor goes through,

e and many others.

Relatively little preparation requires a task: Where to build a house in the
valley. The teacher prepares a chart of the possible situation (Fig. 1) and
organizes a discussion forum in the class of geography, in which the pupils will
individually express themselves on the individual potential locations of the
house, mentioning pros and cons for individual solutions (1 to 5).
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Fig. 1. Drawing of a geographical situation to discuss and solve the task of
finding and justifying the best location of a new house.
Source: own processing

Students can comment on the effect of the relief on sunlight on different
slopes and what arises of it for the use of the house. What role the wind
plays? What happens in the upper and lower part of the valley? What role
does the convenience of the population and access to natural resources
(water, land) play? The issue of potential natural hazards, cumulation of
exhaust fumes, and the impact of the nature and human beings on the
environment in general can be developed in the discussion. They learn
rational spatial thinking and the result of knowing is that the ideal solution
does not usually exist and that compromises are to be expected.

A more complex (multiparametric) but more specific task is to conduct
a search study. It consists of answering the sequence of five basic questions:

1. Why? : what is the object of the assessment (house, garage, erosion,
landslide, escape)?

2. What? : does affect the choice of location for activity setting up?

3. How? : to evaluate influencing factors?

4. How much? : all criteria are met?

5. Where? : what is the shape and position of a suitable area, line, point?

The answer to the first question means precising and targeting the study. It
means the aim of the study. The establishing a representative set of key
criteria for assessing the (in)suitability of a site for the intended purpose is the
answer to the second question. The third question requires an assessment
scale. The simplest scale contains “yes” and “no” only. The fourth question
finds the answer in the integration of partial evaluation of the territory
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according to the criteria. It can be the sum, the product, the intersection of
the values of all monitored partial evaluations. The fifth question is answered
by compiling a map showing the result.

An example of this type of game is to find a suitable area for setting up a new
vineyard using fictive data. Criteria are: geology (Fig. 2), soils (Fig. 3), slope
(Fig. 4), aspect (Fig. 5), relative elevation above the bottom of the valley (Fig.
7). The scale is “yes” “no” (evaluated thematic maps will be converted to
black-and-white Boolean images). The integration is done by overlaying black-
and-white images (maps) of the assessed territory (black colour means “no”,
white “yes”). The result of overlaid images is a simple map, where only the
white color means: Yes, this area meets all the criteria and is suitable for
setting up a vineyard (Fig. 8).

BASIC GEOLOGICAL MAP

I:l fluvial sandy loams
- coluvial deposits
- aeolian sands

loess
Fig. 2. Geological map
[ nuvial gravels and its purpose-

I oranites interpreted black-and-
white image with white
b 0 500 wom  areas suitable for the

vineyard, black areas
are not suitable.
Source: own processing

BASIC SOIL MAP

- fluvisols
- gleysols
:l stagnosols
|:| arenosols
- chernozems

-camhisols

I o= Fig. 3. Soil map and
its purpose-interpreted

black-and-white image.

500 1000 m "
= Source: own processing
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steep slope more than 15°
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Applied slope classes:

Fig. 4. Slope map and its
purpose-interpreted

black-and-white image

(the moderate slope is

the best one).

Source: own processing

SLOPE ORIENTATION - ASPECT

Fig. 5. Aspect map and its purpose-interpreted black-and-white image (the

southern slope is the best one).
Source: own processing
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LAND USE
- waters
- forests
R occovs Fig. 7. Land use map
derived from the
[ orcharas topographic maps and
l:l arable land its black and white
! versions with
built-up s
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4“""

land use
geology

soils

Fig. 8. Integration of purpose-interpreted thematic maps (black-and-white
masks) by overlayong on each on other (left) leading to the definition of the area
meeting all the criteria for setting up a vineyard (right).

Source: own processing

The demonstrated search procedure can be done in several ways:

a) in the form of “cutouts” for pupils of the 6"—7" classes of the elementary
school (12—-13 years old pupils) in connection with the subject “art education”,

b) in the computer classroom for pupils of the g"—g™" (14-15 years old pupils)
in conjunction with the “basics of computer science” using the paint brush
tool in MS Office,

c) in a computer room for students of high schools with the education in the
“computer science” or geoinformatics (16—20 years old studentss) using GIS
shareware or school versions of the GIS SW.

In all alternatives, a significant co-participation of a geography teacher is
necessary. The teacher has to prepare all the teaching materials, especially
the initial thematic maps (to collect them for the theme the “local
landscape”). Their purpose-interpretation into Boolean black-and-white maps
may be done in the previous class in the form of discussions with pupils or
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students to teach them the interpretation of thematic maps and the process
of purposeful assessment of landscape features. Alternatively, he prepares
these intermediates by himselves and explains their content and meaning to
pupils. However, the optimal environment for the successful implementation
of the search study is the geographic study ciecle at the elementary and
secondary school.

5 CONCLUSION

Another very interesting area of using geographic knowledge and skills in
everyday life is the risk assessment in the landscape. It is not a matter to
professionally determine the accurate degree of one or the other risk for
a normal citizen, but to avoid dangerous places if necessary. Threats can come
from both the natural and human environments. Already at schools, pupils
and students can be prepared for a purposeful interpretation of available
thematic maps (e.g. flood zones according to geological and soil maps,
landslides, insects, etc.). Another option is to raise pupils' and students'
awareness of potential risk indicators (biotic flood, landslide, rock fall, etc.
indicators, social indicators of excluded localities, theft, terrorism, etc.). All of
these phenomena have a spatial character, they are tied to certain
combinations of localizing factors, and it is only about recognizing them and
using them for making the right decisions. There is a wide space opened for
geography in the sense, which other disciplines are unable to fill.

Acknowledgment: The research and development of multiparametric pupils’
practices is part of the project “Preparation of Geography and Biology
Teachers for Outdoor Education”, Grant MUNI/A/1262/2016 supported by the
Faculty of Education, Masaryk University in Brno, Czech republic.
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Shrnuti

UZite€nost geografie v odborné komunité prokazuje aplikovand geografie.
Aplikovana geografie a jeji vysledky pozitivné zasahuji do mnoiZstvi odvétvi
lidské cCinnosti zpravidla tam, kde jde o feSeni prostorovych
a Casoprostorovych ukoll. Aplikovana geografie tam ziskala uznani jak dalSich
disciplin zkoumaijicich Zemi, tak zejména uZivateld vyzkumnych vysledki
v praxi. Podobné je zapotrebi ziskat pochopeni geografie jako souboru znalosti
a dovednosti pouzitelnych vkazdodennim Zivoté bézného clovéka. V této
oblasti se soudoba geografie potyka s fadou nesnazi. Je zapotiebi cilevédomé
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verejnosti, nejlépe cestou demonstrace jeji prospésnosti pfi reseni
modelovych ukold. Nabidku vybranych feseni prindsi tento prispévek.

Geografie svyhodou vyuzivd svych hlavnivh metodickych nastroja:
prostorovosti, syntézy a hierarchie. Geografie (znalosti o dovednosti) by méla
v kazdodennim Zzivoté napomdhat spravnému prostorovému rozhodovani.
Takové clovék potfebu pfi svych hlavnich Zivotnich aktivitdch (bydleni, préci
a odpocinku) v celém jejich rozmanitém podrobném spektru. Clovék pfti téchto
svych aktivitdch krajinu/Uzemi wvyuZiva, pretvafi, obohacuje i ochuzuje,
ohroZuje a sam je ji ohrozovan. Z hlediska ¢asu pak rozhodovani nabyva forem
rozhodovani operativniho — okamzitého (pro sekundy, minuty, hodiny),
kratkodobého — taktického (pro dny, mésice), stfednédobého — vyhledového
(pro roky, pétileti) a dlouhodobého — strategického (pro dekady). Cinnosti
Clovéka znalého geografickych cédomosti a dovednosti, tedy m.j. udlitele
geografie, pak zahrnuji vytvareni prostorovych dat (geodat), ucelovou
interpretaci existujicich geodat, poskytovani mistnich prostorovych znalosti
(uzemni know how) a aplikaci obecnych prostorovych znalosti (expertni know
how).

Je zrejmé, Zie problematika spravného rozhodovani je velice Siroka
a komplikovana, a to i pro odborniky. Transformace takové problematiky do
geografického vzdéldvani nutné vyzaduje nalezité zjednoduseni a soucasné
preformulovéni pro rozdilné vékové kategorie zakd ¢i studentl. Videdlnim
pfipadé lze najit priklady, jak proces geografického rozhodovani v Uzemi
demonstrovat v podobé hry, kterd bude mit jak spole¢nou kolektivni ¢ast, tak
pozdéji formu prace v malych tymech.

V pfispévku jsou demonstrovany dva priklady péstovani geografického
mysleni u Zak( a studentl geografie cestou vyuky v u¢ebné. Formou diskuse
Ize se se zaky dohadovat, které misto v udoli je nejvhodnéjsi pro postaveni
obytného domu (obr. 1). Dal$i moZnosti je jednoducha vyhledavaci studie. Ta
slouzi ktomu, aby si studujici zemépisu uvédomili, Ze na polohu, funkci
a chovani kazdého objektu a jevu plsobi vice faktorl, Ze se nelze spokojit
pouze s jedinym kritériem vybéru, hodnoceni a tim i lokalizace aktivit ¢lovéka
v krajiné. Vyhleddavaci studie spociva v tvorbé odpovédi na posloupnost péti
zakladnich otazek:

Pro¢? : kde muze byt objekt/proces/jev (diim, garaz, eroze, sesuv, Uték)?

Co? : ovliviiuje vybér mista pro jeho zalozeni?

Jak? : hodnotit ovlivAujici faktory?

Kolik? : kriterii je spInéno?

Kde? : jaky tvar a polohu ma vhodny pozemek, linie, bod?

Pfikladem tohoto typu hry je vyhledavani vhodné plochy pro zaloZeni
vinohradu. Kritérii jsou tyto faktory: geologické podloZi (obr. 2), pdda (obr. 3),
sklon svahu (obr. 4), orientace svahu (obr. 5), vyska nad dnem udoli (obr. 6)
a soucasné vyuziti ploch (obr. 7). Stupnice je ,ano“ ,,ne” (vyhodnocené mapy
se zméni ma cernobilé boolednské obrazy). Integrace se provadi nakladanim
na sebe cerno-bilych obrazkd (map) Gzemi (Cernd barva znamena ,ne”, bila
barva ,ano”). Vysledkem nakladani obrazk( na sebe je jednoducha mapa, kde

pouze bila barva znamena: Ano, tato plocha vyhovuje vSem kritériim a hodi se
pro zalozeni vinohradu (obr. 8).
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Abstract: There is an ongoing debate on the future of geography as a science.
The Earth is almost explored and therefore the space for the application of
geography is relatively narrower than in the past. At the same time, there are
fields of geography such as Development Studies and Development
Geography which bring new impetus. Development geography deals with the
study of the spatial aspects of development, or more precisely of insufficient
development of economically less advanced countries. Until recently, this
issue has not been an important part of teaching and research activities at
Czech universities, but the situation has changed in the last decade. The paper
provides an overview of recent evolution and position of Development
Studies and Development Geography in the system of Earth Sciences, taking
into consideration the Czech context. It reviews the debate on the mission of
Development studies and development geography and considers the role of
geography in our perceptions of developing countries and their problems.

Key words: Development geography, Development studies, Earth sciences,
Czech Republic

DEVELOPMENT STUDIES IN THE CONTEXT OF A CHANGING WORLD

Development studies is a relatively new branch of social sciences. Shuurman
(2002) states that the roots of the Development studies can be tracked into
the second half of the 1950s and in the first half of the 1960s, building on the
experience of the restoration of Western European economies that took place
after the Second World War. According to Danék (2000), the intellectual
environment of the 1940s which was in favour of decolonization was also
important and allowed to create an interdisciplinary field of development
studies. The aim of the newly constituted discipline was to provide post-
colonial countries with a theoretical and methodological basis for their policy
to overcome economic and social backwardness (Danék, 2000). Development
studies responds to external stimuli stemming from the dynamic relationships
between the different actors of the developed and developing world. The
discipline also provides a theoretical basis for alternative development
concepts, strategies, and development policies. Interaction between the
theoretical discipline of developmental studies and the real world is two-sided
and constant, therefore Development studies is inherently a very dynamic
discipline.

The emergence of development studies is linked to the success of the concept
of modernization. This concept, encouraged by the successful reconstruction
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of Western Europe after the Second World War, is based on the idea that the
follow-up of “Western” ways of economic and industrial development is
equally appropriate for the transformation of less developed countries.
Modernization theory gained popularity especially in the 1950s and 1960s and
in a modified form returned in the eighties. The idea of modernization still
affects powerful international development institutions, in particular the
World Bank and the International Monetary Fund. (Martinussen, Pedersen
1999; Rapley 2007; McKay 2004).

Modernization theories began to be criticized in the 1960s from many
different perspectives. The strongest criticism came from the “dependency
school” that has its roots in Latin America. The authors of this school pointed
out that the growth of prosperity in developed countries is possible only at
the expense of the developing countries, which are maintained in artificial
dependency. (McKay 2004; Potter 2003). According to Schuurman, various
academic centres of Third World studies were founded and influenced mainly
by leftist professors and their students (Schuurman 2002). Discussions on the
nature and impact of development aid and the roles of development policies
from the position of “dependency school” become a common topic within the
Third World studies centres. Proponents of the “dependency school” got into
criticism themselves at the end of the seventies and in the eighties because
they failed to explain the growth of newly industrialized countries in southern
and south-east Asia. The unprecedented growth of so called Asian tigers
(Taiwan, South Korea and others) has shown that blaming globalization for
poverty in the developing world cannot be fully justified. (McKay 2004).

The 1980s were marked by neo-liberalism, embodied by the Structural
Adjustments Programmes (SAP) of the World Bank and the International
Monetary Fund. These programs, focusing on the macroeconomic
stabilization of participating countries, have become a prerequisite for
providing preferential loans needed to overcome the debt crisis. However, the
negative effects of SAP became obvious already in the 1980s. Reduced state
budget expenditures of developing countries due to SAP requirements have
affected mainly the social sectors (health, education, public services). As
aresult, poverty has grown among the poorest people and, in many cases
environmental degradation occurred. The contribution of the Structural
Adjustments Programmes for economic growth of developing countries
remains the subject of debate. Another major blow to neoliberal approaches
was the debt crisis that hit South and Southeast Asia in 1997. The model
promoted by the most influential international financial organizations failed,
and once again there were calls to re-evaluate and adjust existing approaches
(Rapley 2007).

During the 1990s, there has been a reflection of existing development
theories and strategies. The debate was fuelled by a disillusion with the
unsatisfactory results of development cooperation, which was reflected in
a decrease in the volume of development aid in early 1990s. Under the
impression of strong criticism, alternative concepts of developmental studies
as well as practice (grassroots development, empowerment, participation,
etc.) arise or strengthen their position. (Potter 2004; Riddell 2007). One of the
main consequences of the revision of existing approaches to development
was the rejection of universal developmental theories. A distinctive feature of
today's development studies and developmental practice is the diversity of
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approaches where classical and alternative theories and strategies coexist.
Another major feature of current situation in the field of development studies
is an increased focus on “new” issues such as migration, remittances, clime
change or tax evasions.

In the context of the inability of major developmental theories to explain the
causes of transformation and stagnation in developing countries (Martinussen
2007) and the disillusion regarding inadequate results or the failure of existing
development strategies, the discussion about the “development studies
crisis”. The most radical criticism was raised against the very concept of
development from post-development left-wing scholars (e.g. Escobar 1994).
The critics blame the discipline of development studies creating artificial
distinction between the “more advanced” North (or West) and the
“backward” rest of the world that has to develop. Development has thus
become a tool for the continuation of colonialism. For some authors, this
means the end of development studies, because there is nothing like
development, only a development discourse full of effort to colonize. Others
emphasize the need to listen more closely to those “who should be to be
developed”, to be receptive to their needs and understanding of development
and not to impose alien ideologies or universal strategies (Danék 2000).

DEVELOPMENT GEOGRAPHY AS A PART OF DEVELOPMENT STUDIES

SDevelopmental studies build on the tradition of various more traditional
scientific disciplines such as economics, sociology, anthropology or geography.
Development geography can be considered as part of broadly defined field of
Development studies. However, Development geography is specific with its
emphasis on the time and space dimension of economic and social
inequalities within developing countries and between economically advanced
economies and developing countries. The emergence of a distinctive discipline
of Development geography came later than that of development studies.
Since the mid-20th century, geographers have begun to address wider
development issues, not just narrowly targeted regional topics. The
development of a “new” discipline began in 1960s and 1970s, but only slowly
gained its shape and identity. Marcus Power sees as a forerunner of
developmental geography Tropical regional geography as a forerunner of
Developmental geography. In his work, he is mapping the transformation of
colonial and tropical geography in Great Britain into development geography,
which has been underway since the end of the Second World War until the
1970s (Power 2004).

According to Lawson, development geography has been a latecomer to the
interdisciplinary family of development studies (Lawson 2007). Development
geography was inspired by dominant theories and strategies of modernism
and economic development in the early stages of its formation in the 1970s
and 1980s. In the 1990s, critical approaches within the development
geography gained dominance. These approaches according to Lawson (2007)
combine Marxist political and economic analyzes with alternative feminist and
postcolonial theories (thus representing one of the opinion schools of
postcolonialism). Critical development geography emphasizes the importance
of uniqueness, diversity, subjectivity, knowledge, and opposes dominant
neoliberal discourse in development. (Lawson 2007). Lawson lists the typical
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features of development geography. Development geography has always
been highly interdisciplinary, with distinctive elements of geographic research
methods. Development geography has not yet had a stable identity in relation
to diverse development concepts (Lawson 2007), and it is only now defining
its position among other directions of human geography.

Developing geography has been since 1990s labelled also as “postcolonial
geography”. Livingstone notes that “geography was an imperialistic science
par excellence ... [because] ... discovery, topographic and social exploration,
cartographic imagery, and regional inventory ... fully served the needs of
colonists” (Livingstone in Potter 2004: 55). Danék adds that (especially in
Africa) borders were often drawn on the tables of European politicians and
geographers. These borders, rather than the natural ethnic or natural
boundaries, served the interests of colonial powers. Illustrative examples are
the Caprivi Strip in the Namibia or the borders of Senegal and the Gambia
(Danék 2000). Inappropriately or vaguely defined borders or incorporation of
different, sometimes hostile ethnic groups into one state unit eventually
become the cause or pretext of armed conflicts.

The criticism of negative consequences of classical colonial (or tropical)
geography is reflected in the works of British authors (or authors from former
British dependent territories). An important representative of postcolonialism
(or postdevelopmentism) is Edward Said, who introduced the construct of
orientalism into social theory. Orientalism “created” subordinate colonial
cultures and Western concepts of their superiority (Corbridge in Danék 2000:
41). Another important author is the anthropologist Arturo Escobar, who
opposed the discourse of development as such, claiming that the Third World
was created by the “development” implemented by the rich First World
(Escobar, 1995). British geographers (for instance Simon 2007, Raghurama
Madge 2006, Sidaway 2007) have been discussing postcolonial challenges for
Development studies and Development geography. The discussion focuses on
methods of development research, dissemination and impact of its findings
and lessons in less developed countries.

Postcolonial or critical geography also pay attention to the impact that
contemporary geography has on shaping people's awareness and imagery of
developing countries. In this context, Power (2003) quotes Holloway and
Hubard (in Power 2003: 6), and talks about “mental maps” where geography
have significant influence. Cartographic projections used in most school maps
are tailored to the latitude of Europe and North America — this fact shapes
students' inaccurate ideas about the real proportions of most Third World
countries. The very term “Third World” is considered by some scholars to be
inappropriate, as it implies the superiority of the “First World” i.e. western
industrialised countries despite the fact that the original term Third World
was introduced by the French demographer Alfred Sauvy as an alternative to
the First and Second Worlds during the Cold War period. After the collapse of
the Soviet bloc, the Second World vanished, but the term Third World
survived and maintained a slightly pejorative meaning.
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DEVELOPMENT STUDIES AND DEVELOPMENT GEOGRAPHY IN EUROPE
AND THE CZECH REPUBLIC

Despite the criticisms of development discourse, these developmental studies
and Developmental geography are enjoying interest of students mainly in
Western Europe. A significant number of institutions focusing on
Development studies or development research associate the European
Association of Development Research and Training Institutes (EADI). A good
overview of the Development studies and study system in the UK is provided
by the Development Studies Association (DSA, 2017). Studies focusing on the
issue of developing countries have a strong presence in the Nordic countries,
because Nordic societies are supportive towards foreign aid. The biggest
traditions of Development studies programmes have countries that were
formerly colonial powers - especially in Great Britain, the Netherlands and
France.

Tab. 1: Countries of origin and number of the institutional and associate
members (in brackets) of the EADI, in alphabetical order

Austria (6) Hungary (2) Romania (2)
Belgium (6) Ireland (2) Serbia (1)

Croatia (2) Italy (7) Slovenia (2

Czech Republic (3) Luxembourg (1) Spain (7)

Denmark (4) Malta (2) Sweden (4)

Finland (4) Netherlands (15) Switzerland (8)
France (9) Norway (9) Turkey (1)

Germany (20) Poland (3) United Kingdom (18)
Greece (2) Portugal (2)

Source: EADI (2017)

The Development studies usually take the form of Master's degree graduate
programs. The specializations of Development studies at bachelor level
(undergraduate programs) are less frequent. This system reflects the belief
that a development study is a specialization that extends the knowledge of
other disciplines (typically economics, international studies, sociology,
anthropology or geography). As a result there is also a large number of various
study combinations including complementary or secondary specializations.
Institutions with the greatest tradition of Development studies include the
Institute of Social Studies (ISS) in the Netherlands, the London School of
Economics (LSE) or the Institute of Development Studies (IDS) at the
University of Sussex in Brighton (both in the UK).

Study programs focused on Development studies are also offered within the
field of geography. An example is the International Development Studies
Master Program at the Department of Social Geography and Planning at
Utrecht University (Netherlands), the Human Geography, Planning and
Development (International Development Studies) Master's degree program
at the University of Amsterdam (the Netherlands) International Development
Studies at the Department of Geography and International Development
Studies at Roskilde University (Denmark), Master Studies in Development
Studies at the Department of Geography at the Norwegian University of
Science and Technology in Trondheim (Norway). In the UK, Geography and
Development offers the Geography and Development Department of

60



Geography to the already mentioned prestigious University of Sussex.
Bachelor's Degree Program International Development Studies is offered by
the Department of Geography and Development Studies at the University of
Chester. Study programs of geography-based Development studies can also
be found in the United States of America, Australia, Canada and New Zealand.

Developmental studies in Central and Eastern Europe have a significantly
shorter tradition therefore also a weaker representation in EADI compared to
Western counterparts. The Table 1 reveals that only 12 institutional and
associate EADI members were from post-communist countries, while western
European countries hosted 130 members in 2017. The Czech Republic belongs
among other post-communist countries to one of the most experienced and
relatively progressive donors (Oprsal a kol. 2017, Harmacek a kol. 2017). As
for the Czech academic institutions, the longest tradition of studies focused
on needs and problems of developing world within the Czech Republic can be
ascribe to the Faculty of tropical agriculture (former Institute of tropics and
subtropics) at the University of Live Sciences in Prague. The roots of the
tropical agriculture study programme go back to communism and the
programme are still predominantly based on education and research in
agriculture.

The first Czech academic institution specifically focused on Development
studies can be thus considered the Department of Development and
Environmental Studies at the Faculty of Science, Palacky University Olomouc.
The Department was established in September 2007 however the history of
Development studies in Olomouc dates back to 2003, when the study
program International Development Studies was founded within the
Department of Geography. The study program indirectly followed the
tradition of the Summer schools of development cooperation which were
organised at the Palacky University Olomouc since 1998 (Novacek 2014). The
Department of Development and Environmental Studies has bachelor, master
and doctoral study programmes in International Development Studies,
bachelor programme Environmental Studies and Sustainable Development
and master programme Foresight for Environment and Development. All
study programs are accredited within the program of Geography and the
study plans mirror the competence of geographic sciences.

In the course of time, development-oriented courses and programs have
found their way to other Czech universities. Mendel University in Brno,
Faculty of Regional Development and International Studies offers bachelor
and since 2011 also master programme International Territorial Studies. Most
recently the Global Migration and Development Studies programme started at
Faculty of Science, Charles University in Prague, building on the long-standing
tradition of migration and geographic research and education. The list should
also include the secondary specialization Development Studies at the
University of Economics in Prague. Finally growing number of individual
development-oriented courses can be found at Czech universities. These
include Department of Social Geography and Regional Development at
University of Ostrava, Department of Geography at Faculty of Economic,
University of West Bohemia or Department of Geography at Masaryk
University in Brno. Enhanced tertiary education in international development-
related issues is important for the Czech Republic's ability to cope with
developmental and other global challenges as defined by Agenda 2030 in the
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form of Sustainable Development Goals (Lebeda 2015). It is positive that
geographers across the Czech Republic are actively involved in this education.
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Shrnuti

V soucasné dobé se setkavame s rdznymi nazory na budoucnost geografie
jako védni discipliny. Zemé je jiz témér prozkoumana, a proto se prostor pro
uplatnéni geografie relativné zuzuje. Zaroven se v geografii objevuji sméry,
které prinaseji nové podnéty. Jednim ztéchto smérd je také rozvojova
geografie (Development Geography). Rozvojova geografie je jednim z proudd
Rozvojovych studii (Development Studies), ktery se soustfedi na
Casoprostorovou dimenzi ekonomickych a socidlnich nerovnosti a vztaha
v ramci rozvojovych regioni a mezi hospodarsky vyspélymi zemémi (tzv.
globdlniho Severu) a rozvojovymi zemémi (tzv. globdlniho Jihu). Disciplina
rozvojové geografie se tak zacind utvaret vSedesatych a sedmdesatych
letech, ale jen pomalu ziskavala svou jednotnou podobu a vlastni identitu.
Marcus Power (2003) vidi jako predchidce rozvojovych smérl v geografii
tropickou geografii. Rozvojovad geografie v 70. letech se stala pomérné
pozdnim pfichozim do interdisciplinarni rodiny rozvojovych studii (Lawson
2007). V devadesatych letech se vyviji kritické pristupy k rozvojové geografii.
Tyto  pristupy  spojuji  marxistické  politicko-ekonomické  analyzy
s alternativnimi feministickymi a postmodernistickymi teoriemi. Kriticka
rozvojova geografie zdlrazriuje vyznam jedinecCnosti, rdznorodosti,
subjektivity a stavi se proti dominantnim neoliberalnim diskurzim v rozvoji
(Lawson 2007).

Vyznamné mnozstvi instituci, které se orientuji na rozvojova studia nebo
rozvojovy vyzkum, sdruzuje European Association of Development Research
and Training Institutes (EADI). Dobry prehled o rozvojovych studiich
a systému studia ve Velké Britanii dava platforma Development Studies
Association (DSA). Studia orientovana na problematiku rozvojovych zemi maji
velké zastoupeni v severskych zemich, ve kterych je spoleénost tradi¢né
pfiznivé naklonéna feseni globalnich problémd véetné chudoby a nerovnosti.
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Nejvétsi tradici maji rozvojova studia v zemich, které byly v minulosti
kolonidlnimi mocnosti — zejména ve Velké Britanii, Nizozemi a Francii.
Rozvojovd studia realizovand na geografickych pracovistich Ize nalézt na
Utrecht University a University of Amsterdam v Nizozemsku, Roskilde
University v Dansku, Norwegian University of Science and Technology
(v norském Trondheimu), University of Sussex a University of Chester ve
Velké Britanii. Rozvojova studia a rozvojova geografie ve stfedni a vychodni
Evropé vyrazné kratsi tradici, a proto i slabsi zastoupeni v EADI ve srovnani se
zapadnimi protéjsky. Pouze 12 institucionalnich a pfidruzenych cleni EADI
pochazelo vroce 2017 z postkomunistickych zemi, zatimco na
zdpadoevropské zemé pripadalo 130 EADI ¢lend.

Nejvéti tradici v Ceské republice méa Ceskd zemédélskad univerzita v Praze
(Institut tropl a subtropd, dnes Fakulta subtropického zemédélstvi), ta se
vSak prevainé zaméruje na zemédélsky sektor v rozvojovych zemich. Za prvni
Ceskou akademické pracovisté specificky zamérené na rozvojova studia, resp.
rozvojovou geografii, muiZe byt proto povaZovdna Katedra rozvojovych
a environmentalnich studii, ktera je soucasti Prirodovédecké fakulty
Univerzity Palackého v Olomouci. Historie rozvojovych studii v Olomouci se
datuje do roku 2003, kdy vznikl samostatny obor Mezindrodni rozvojova
studia. Rozvojova studia si pozdéji nasly cestu na dalsi ¢eské akademické
pracovisté — Mendlovu zemédélskou Univerzitu v Brné v podobé oboru
Mezindrodni teritoridlni studia a Univerzitu Karlovu vPraze ve formé
Globalnich migracnich a rozvojovych studi. Druhy jmenovany obor stavi na
dlouhodobé tradici vyzkumu migrace praiskymi geografy. Mimo
akreditované obory voblasti rozvojovych studii lze na geografickych
pracovistich ¢eskych vysokych $kol nalézt fadu individualnich predmétd
zamérenych plné nebo diléim zplsobem na problematiku rozvojovych zemi
a mezinarodniho rozvoje. Zahrnuti problematiky mezinarodniho rozvoje do
tercidlniho vzdélavani je dalezitym pro posileni schopnosti Ceské republiky
vyrovnat se s rozvojovymi a dalSimi globalnimi vyzvami, jak je definuje
Agenda 2030 ve formé Cild udrZitelného rozvoje (Lebeda 2015). Je pozitivni,
Ze se geograficka pracovisté v celé Ceské republice aktivné zapojuji do tohoto
vzdélavani.
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Abstract: Geography is one of the school subjects, which gives space for
shaping the relationship of pupils to the larger space than their home country
- the Slovak Republic. It enables students to understand the functioning of
Slovakia within the larger region — in our case within the European continent.
The Slovak Republic is a member of several international groupings, but it is
influenced by membership in the European Union. Geography is uniquely
predisposed to join patriotism on one side, and the feeling of being part of
a larger grouping on the other. For this to work, it is necessary that students
have sufficient knowledge of not only the country where they live, but also
the community of states they are part of. The aim of the paper is to find a way
how to transform the theoretical knowledge acquired by pupils about the
European Union into the subject of Geography at the 2nd level of primary
schools in the Slovak Republic into practical life.

Keywords: European Union, primary school, geography

1 INTRODUCTION

Lately, the European Union is a subject to different pressures and discussions
about its need and importance. The negative views came mostly to light after
the referendum of Great Britain citizens about leaving the Union. Therefore, it
would be appropriate to look for an answer to the question: How to
strengthen the pro-European thinking amongst young generation?

The Slovak Republic chaired the European Union in the second half of the year
2016. An interest in this aspect as well as the fact that the Slovak Republic is a
part of the European Union is very low amongst young people. To find the
answer to the question why it is so is not as straight forward. The generation
of these days commonly uses phrases such as: “Why do | need it?” “What’s in
it for me?” Beside this a question arises: “Is it better to be a European or
a Slovak? Or is it possible to be both?” To nurture and form a positive but
truthful view towards the European Union, as the community of the states of
Europe, to feel as its citizen and to be its part, brings about the subject of
Geography. To be the European does not mean not to be Slovak, and vice
versa.

As evidenced by surveys of the Eurobarometer in the year 2013 and 2014,
65% of European citizens feel as Europeans (2013), and 51% expressed in
2014 that they foresee themselves, in the future, as a member of their own
country first and only then as a European citizen. (figure 1).
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Fig. 1. Do the citizens of the EU feel like the EU citizens?

Source: edited by:
http://ec.europa.eu/commfrontoffice/publicopinion/archives/eb/eb82/eb82_first_en.pdf
[cit.2017-09-19]
http://ec.europa.eu/commfrontoffice/publicopinion/archives/eb/eb79/eb79_publ_en.pdf
[cit.2017-09-19]

In Slovakia, the results of the Eurobarometer 84 (2016) revealed that only 46%
of Slovak citizens feel to be connected to the European Union. However, many
more than that consider themselves to be the EU citizen, approximately two
thirds (69%). Whereas, it is more young people and people with the higher
education that feel to be the EU citizens. Almost 81% of young people in the
age of 15-24 feel to be the EU citizens. It is, however, only some half of the
Slovaks (52%), that are familiar with their rights as a EU citizen.
(http://www.tns-
global.sk/sites/default/files/files/ts1609_eurobarometer_standard.pdf
[cit.2017-09-19])

The basis for this review preparation came to us, beside others, mostly
through the works of Mentza, O. (2006a, 2006b, 2007a, 2007b). In one of
which he is asking an interesting question (2007), what do we really consider
to be Europe? According to him Europe can be understood in several
dimensions: (Fig. 2)
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Sources: http://www.infoglobe.sk/stat/?fm=1[cit.2017-09-20],
http://www.bbc.com/news/world-europe-13194723[cit.2017-09-20],
https://www.ebu.ch/about[cit.2017-09-20],
https://ec.europa.eu/slovakia/node/421_sk[cit.2017-09-20]

» asa continent which spreads from the Atlantic Ocean to the Ural,
» or smaller parts of Europe for example such as:

e Europe of The Schengen Area, which represents countries that

participate in the Schengen Agreement (www.schengenvisa.cc),

e or so called “Euro-Land”, countries that share the same “Euro”

currency,

e or it is Europe in borders that are defined in much larger scope
that the official borders of “Europe”, like the Europe of the
European Broadcasting Union (www.ebu.ch) with its 74 members
in 54 countries of Europe, North Africa and the Middle East

(Foucher, 1993),

» or at last, it is Europe as defined by the borders of the European

Union.

In the education of Geography in the Slovak Republic, Europe is understood as
a continent and the European Union as a union of the European countries
operating on the basis of the common market space, common policy and

a united voice at the international forums.

Should pupils develop a relationship towards the European Union to learn to
think on pro-European terms and get to know their rights of a EU citizen, it is
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necessary for them to have at least a basic understanding about the Union, of
course appropriately to the age of pupils.

Our focus was on the secondary level of the elementary school, the 8th grade,
where the pupils are presented with the facts on Europe as a continent. From
the above mentioned brief list of how to understand the European borders, to
separate the facts about Europe from those about the European Union is
practically impossible, they are closely intertwined.

The goal of the presented review is to analyse the standpoint of the
curriculum on Europe and the European Union in the subject of Geography at
the secondary level of the elementary school in the Slovak Republic. Through
the survey amongst pupils in the form of a didactic, test to verify the basic
knowledge of pupils about the European Union. Consequently, to propose
a scheme appropriate to the age of pupils, whereby the pupils would come to
understand the meaning or actual benefits of their country being a member of
the EU.

2 A POSITION OF THE CURRICULUM CONTENT ABOUT THE EUROPEAN
UNION IN THE ISCED 2 IN THE SUBJECT OF GEOGRAPHY

2.1 The Geography Education in the Slovak Republic

The education in the Slovak Republic is carried out through the Government
Educational Scheme (SVP). For the compilation of the SVP and the content of
the education based on particular educational level, the Slovak Republic also
joined the ISCED classification (International Standard Classification of
Education), according to which the process is performed in Europe, and is also
accepted by other international organisations (UNESCO, OECD).

In the article we are focused on the ISCED 2—the lower secondary education,
which in Slovak terms means the secondary level of the elementary school—
the 5th and the 9th grade.

The State Educational Scheme is the starting document for the preparation of
schools’ educational programs that represent second level of a two-tier
education model. Through the use of elective lessons, a two-tier education
model gives each school an opportunity to reflect specific regional or local
conditions and requirements of pupils or parents in their school’s curriculum.
By means of educational areas and cross-cutting topics, in the teaching
process, the interdisciplinary approach is preferred, that is a co-operation
within individual learning subjects in the given educational area as well as
between different areas.

http://www.statpedu.sk/sites/default/files/dokumenty/inovovany-statny-
vzdelavaci-program/svp_nsv_6_2 2015.pdf[cit.2017-09-19]

The State Educational Scheme designates compulsory teaching subjects that
are integrated into the individual learning areas. The subject of Geography is
included in the Man and the Society area together with the history and the
social studies. The main purpose of this educational area is to introduce
students to the evolution of human society with the most important social
phenomena and processes, which are reflected into the everyday life, and to
perceive the world integrally in the mutual relationship between a man and
the society in a given geographical area.
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Knowing the past of its own nation as well as of the nations of Europe and the
world, getting familiar with geographical characteristics of its own homeland
and regions of the world, and forming positive civil attitudes, is a prerequisite
for gaining the civil competences that belong to the key ones in the process of
education. At the same time this knowledge develops and strengthens an
awareness of belonging to the European civilisation and cultural environment.

2.2 The school subject Geography

The main task of the school subject Geography, in the educational scheme of
the Slovak Repubilic, is to develop in pupils the knowing of the excellence and
uniqueness of planet Earth.

The Geography allows students:
e to get to know a country in its all complexity,

e to develop basic geographical skill - work with map documents, which
forms the basis of the geographical thinking and education,

* to get to understand that every place on Earth is unique. It differs from
other places by its typical climate, flora and fauna; but also by its
inhabitants with its own language, culture and the way of life, which
allows to understand a nature of the causes of diversity and multiformity
of the individual countries,

e to nurture a respect towards principals of democracy and the civil
freedom, which if violated can cause war conflicts and global
catastrophes.

The Geography forms personality of a young man by drawing his attention to
the similarities but also peculiarities of described regions in comparison with
the Slovak Republic, while noting its uniqueness in the context of Europe or
the world.

At present, pupils in Slovakia gather their knowledge about Europe and the
European Union in the 8th grade of the elementary school. There are only two
requirements for pupils' knowledge and skills on the topic of the European
Union. Essentially, those requirements are very neutral on the part of their
knowledge and skills on this subject, and it is up to the teacher to pass on the
information to pupils as considered appropriate. A pupil in the end of the 8th
grade knows / or is capable of:

» to explain the importance of the EU on specific examples,

» to take a stand on two major European challenges.

Source: http://www.statpedu.sk/files/articles/dokumenty/inovovany-statny-
vzdelavaciprogram/geografia_nsv_2014.pdf [cit.2017-09-19]

2.2.1 The European Union in the Geography textbook for the 8th grade
of the elementary school

The European Union is a content of the 8th grade textbook for elementary
schools. The curriculum is in the scope of five pages put into the thematic
section “Nature and man-made specifics of Europe” under the topic of “The
Unification of Europe”.
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The important terms are found in the main part of the textbook, which
represent the minimal knowledge that a pupil should learn:

>

Which associations have sought to simplify trade and cooperation, for
example the European Coal and Steel Association and the European
Economic Community.

There were 6 countries at the start of the process of Europe unification:
France, Italy, The Netherlands, Belgium, Luxembourg and the former
West Germany (NSR).

The founding agreements were first signed by the representatives of
individual states in Paris and later in Rome. An author of the European
Unification Project was the Prime and the Foreign Minister of France.

Who was Robert Schuman?

Main EU institutions - the EU Council, the European Commission and the
European Parliament and its headquarters, as well as the headquarters
of the European Central Bank and the European Court of Justice.

To make it easier to remember, the text also includes a map of all the member
states of the European Union along with the year of their accede to the Union.
Only one of the symbols of the European Union — the pledge — is displayed in
the text.

A separate section of the chapter on the European Union focuses on current
challenges within the European Union. Textbook authors chose the following:

>

Ensuring the compliance with the member states' budgeting rules.
A disproportionate indebtedness of some states (especially Greece and
Portugal, but also others), and the large resources needed for “the
rescue” of these countries, which jeopardises the common currency of
the most EU countries - the Euro currency. It is up to the teacher to
explain how they jeopardise the common currency, appropriate the age
of pupils.

The gradual offset of differences between member states of the Union
and between their regions. Various projects have been formed to aid this
purpose, which are financed by the European Union. What is missing,
however, is the explanation of the Euro-Fonds as such.

The reform of member states' pension systems. In its scope, the age of
retirement should change, although its full unification is unlikely. It would
be advisable to explain why the retirement age is increasing!

The largest part of the budget resources of the European Union is
expended in the agriculture. There is an interest in agricultural land to be
cultivated so the country is maintained in a cultured state. Therefore, the
Union provides substantial subsidies for the agriculture. The question is
whether this is really one of the main problems of the EU and whether it
is a topic about which the pupils should discuss.

The conclusion of the chapter on the EU is dedicated to the presentation of
the Euro currency and the explanation of the Schengen Area.
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3 THE THEORY KNOWLEDGE OF PUPILS OF THE ELEMENTARY SCHOOL ON
THE EU TOPIC

The pedagogical survey aimed at assessing theoretical geographic knowledge
of pupils of the 8th grade of elementary schools on the European Union topic.
The reason for the performance of this survey in this grade was the fact, that
in this year pupils receive the information about this Union of states. By this
survey we have attempted to identify and verify, through a non-standardised
didactic exam, the level of the theoretical knowledge of elementary school
pupils about the European Union, and to point out that pupils lack knowledge
on the European Union and the importance of our country's membership in it.

The exam contained 10 tasks. We have evaluated the answers in the exam by
the three-grade scale: correct answer 100%; partially correct answer - interval
(30-100%); incorrect answer - interval (0-30%).

T'est questions
(correct answers arc bold, italics, underline )

Circle the correct answer. For each question, there is only one correct
answer, unless stated otherwise!

1. The European Union is:

a. a group of states located in Westem Europe

b. a group of the most developed countries of Europe

¢ an association of European countries operating in a common market,
with common policies and a unified presence in international forums

d an association based on a similar principle as the USA

2. The Schengen Agreement is:

@ An_agreement between the EU which_has enabled the abolition of
border controls and the __crossing of the internal borders withoui
restricgions

b. An agreement on the use of a common currency ameng EU countries

c. An agreement on a common health insurance system

d The agreement on the inclusion of the Slovak Republic in the European

Union

3. The predecessors of the EU were (more than one answer is correct):

6. The founding members of the EU were:
a. Germany, France, Belgium, Netherlands, L
b. USA, France, Germany

c. Russia, UK. Germany, France

d. United Kingdom, USA, France

bourg, Italy

7.Which country is the seat of the European Parliament?
a Germany

b. Belgium

c. Switzerland

d. The Netherlands

8. In which year did the Slovak Republic become a member of the
European Union?
a 2004

a European Agricultural Community o e
bE Coaland Steel C. o000
c. Euratom e
4iE Economic C

9. a. Which non-European country would like to join the EU?
Turkey
b. People of which country did deside to exit the European Union?

4. The de facto capital of the European Union is :

b i"’?“ United Kingdom
aris
B s
TBedin 10. The highest bodies of the EU are:
European Parli C European Court of

S. Which of the flags represents the European Union? Justice

A
* * K
d

a b. .

Fig. 3. Test questions.

The exam was performed by 661 pupils of the 8th grade of elementary
schools (out of 25 elementary schools) from different parts of Slovakia.
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Fig. 4. The ratio of correct, incorrect and partially correct answers.

The pupils achieved the best results in question 5 about the flag of the EU.
Questions 1, 4, and 6 also had over 80% of correct answers. The most
common incorrect answer to question 1 was “a group of the most developed
countries of Europe”. The most common incorrect answer to question 4 about
the de facto capital of the EU was Berlin. For question 6 about the founding
members of the EU, the most frequent mistake was to include the USA. 76.7%
of pupils understand the concept of the Schengen area (question 2). The most
common wrong answer to this question was “the agreement on the use of a
common currency among EU countries”. More than two thirds of the students
knew the year in which the Slovak Republic became a member of the
European Union.

The pupils reached over 60% of correct answers in questions 7 and 8. In
question 7, the most frequent mistake was that the main seat of the
Parliament is located in Germany. There were also some mistakes in
determining the date of Slovakia joining the EUin question 8.

Questions with multiple answers caused the most problems for the students.
When asked about the three predecessors of the EU (question number 3),
very few answers were correct — only 4.2%. For question 9, most of the
incorrect answers reported Ukraine as a non-European country which would
like to join the EU. On the contrary, nearly 90% of the pupils were informed
about Brexit. For the last question about the bodies of the EU, nearly 50%
could not list even one. Partially correct answers were dominated by 93% of
the responses listing the European Parliament.

As shown by the analysis of the textbooks and the results of the didactic test,
we can conclude that:

¢ The information provided to the students on the subject of the European
Union is predominantly factual.

e Only the basic information is provided about the foundation and the
operation of the European Union and about the fact that the Slovak
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Republic is a part of this grouping. Some of the topics are, to our opinion,
for students boring and harder to comprehend - eg. is it really necessary
to inform about the pension system reform or about the extensive
expenditures for the agriculture?

e Missing is the introduction of the transfer of information into the pupils’
everyday life.

4 WHAT SHOULD A PUPIL KNOW ABOUT THE EUROPEAN UNION -
A PROPOSAL OF THE NEW STRUCTURE FOR THE CURRICULUM
PRESENTATION ON THE SUBJECT OF THE EUROPEAN UNION

Based on the above listed analysis, both the knowledge of pupils about the EU
in the ISCED2 in Geography and in the Geography textbook, we have arrived
at the decision to propose a new structure for the curriculum presentation on
the subject of the European Union.

This should give an answer to the question “Why is it necessary to include the
European Union into the educational system, in our case into the subject of
Geography, and how to transfer it into the practical life of pupils?”

Answers to this question, as well as proposals and activities on “how to do it”,
we have attempted to summarise into the following ideas that could be the
backbone of the new chapter about the EU in the textbook of Geography:

1. We live in the European Union. It is all around us every day, and therefore
it is necessary to know where we live, what surrounds us, comprehend the
world in which we live. It is not enough to solely know my home, my region or
my nation, but it is also important to possess a deeper knowledge on Europe
as a whole, more precisely the European Union, about the countries that form
it.

We should explain to pupils that, as pupils, they belong to many different
groups at once. We can ask pupils to list organisations of which they are
members of (for example a sports team, a dance group). Being a member of
one group does not diminish their membership in another. The same is true of
political memberships. As citizens of their town, district, state, and nation,
pupils hold multiple political loyalties. Being a good, for example, Bratislava
citizen makes one no less of a good Slovak or a good citizen of the EU. People’s
loyalties were to their city, their region and their nation. Today, these diverse
people are also learning to develop a political loyalty to Europe as a whole. In
an effort to help this process and to assist with the transition, the European
Union adopted symbols for a unified Europe. We could ask pupils to try to
design some symbols that would identify the EU entity (for example a flag,
national anthem, a motto, national holiday, etc.).

2. We are citizens of the European Union that gives us certain rights as
a citizen of this institution. The European Union is the fastest growing political
system in the world. In years 1985 to 2017 the European Union has grown
from 12 to today’s 28 countries with an area of 4 382 217 km? taking 7th
place in the world with approximately 508 mil. of its citizens ranking at the 3rd
place in the world. (geohive.com).
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Activity: Match a picture with an answer:

A B e

Countries which:

1. wanttojoin,

2. form contemporary European Union,

3. do not want to become members of the EU or the countries that do
not meet criteria for joining.

| am the EU citizen, what are my rights?

e the right to study in the other member state,

* the right to have a residence in the other member state,

® the right to equality of treatment irrespective of nationality,

e the right to travel freely across the EU,

e the right to diplomatic and consular protection—and if | am outside the
EU, where my country does not have its own diplomatic representation,
help or protection can provide an embassy or consulate of another EU
country,

e the right to communicate with any EU institution or body in any one of
the official languages of the EU and to obtain an answer in this language,

e the right to information.

3. The European Union—it is a union of various types of countries. It is
necessary to understand the physiographic but also the socio-economic
characteristics, which allows the explanation of different phenomena.

Activity:

Fill in: Fill in:
the highest peak of the EU landlocked countries of the EU

Which countries of the EU are a
the vastest lowland of the EU monarchy?

Write down three countries of the EU
with the largest number of the
the longest river of the EU citizens!
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Fill in: Fill in:

Write down three counties of the EU
with the lowest number of the

the largest lake of the EU citizens!
the largest state of the EU 5 largest cities of the EU
the smallest state of the EU 5 smallest cities of the EU

4. The European Union and its economy. The economy plays an important
role in the lives of people and therefore it requires our attention. Pupils
should therefore possess a basic knowledge about the functioning of the
economy, what is The Schengen Area, the Euro currency, where and why
firms open up their companies and branches, why do they move (eg. from the
West to the East) etc., what does it mean a cheap labor or a common market
space.

They should know the benefits of the membership in the Schengen area and
whether the use the Euro as a currency. (figure 5)

Activity: You have won a trip across Europe during the holiday. You will visit
Vienna, Munich, Geneva, Brussels, Paris, Madrid, London, Copenhagen,
Prague, and Zagreb. How many different currencies will you need to obtain in
order to be able to travel:

e inthe year 1998,

L4 at present.

(a tool - the Exchange Rate dated the 1.10. 1998, before the Euro currency
available at: https://www.nbs.sk/sk/statisticke-udaje/kurzovy-listok/kurzovy-
listok/denny-kurzovy-listok-nbs[cit.2017-09-30])

5. The European Union and its politics - decisions taken in Brussels have an
immediate or indirect impact on our lives. Therefore, the pupils should know
who decides about them: the EU Council, the European Parliament, the EU
Commission, the Court of Justice, etc.

6. The European Union is multicultural. Implementation of the European
dimension is only possible if we try to understand the continent's
multiculturalism and the respect for races, nations and nationalities or
ethnicities. The European Union is multilingual - every language of a member
state is an official EU language. At present, there are 24 official languages
and, in addition, there are more than 60 native or non-native languages in
each of the regions of the Union. The regional or minority languages are
spoken by about 50 million people of the European Union.
http://www.europskaunia.sk/jazyky_eu[cit.2017-09-30]

Activity 1: Determine languages based on listening. Recordings can be

obtained on the web page: https://europa.eu/european-union/about-
eu/figures/administration_sk#jazyky[cit.2017-09-30]

Activity 2: Find a sentence “Hello, my name is ...” in all official languages of
the EU.
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7. The European Union is a global player, willing to promote its programme
independently from the other partners - in an interest to achieve only the best
for its members, without an interference to relationships with the other
countries, groupings or communities.

The economic, political and democratic processes in the European Union
became a role model for a lot of different regions of the world, eg. the
Caribbean Community, the Association of South East Asian Nations or for the
African Union. These regions have tried to imitate its successes and attempted
to bring through the political and the economic integration that the European
Union has accomplished.

Activitv: Compare the EU with Russia. USA, China. Australia and the Unions
such as ASEAN. CARICOM and the AU, according to the area, its population
and the density.

G land a;'ea popu!ati on |popul ation density
(km®) (mil.) (peopl e per km2)
Eur opean Union 4479768 516195432 115,p3
Russia 17098242 142257519 8,82
United States 98835171 326625791 33,p5
China 959696(0 1379302711 1432
Australia 774122( 23232413 3,00
ASEAN* 4435618 625000000 144.,9
CARICOM** 45848( 17775192 38,17
African Union*** 29922059 1225080510 40,p4

ASEAN - Indonesia, Philippines, Malaysia, Singa

* | Thailand, Brunei, Myanmar, Cambodia, Laos, Vietnan
CARICOM - Antigua and Barbuda, Bahamas, Barbados,
Belize, Dominica, Guyana, Haiti, Jamaica, Montsgrra
Surinam, Saint Lucia, St Kitts and Nevis, St Vincamd
** Ithe Grenadines, Suriname, Trinidad and Tobago

The African Union (AU) - is a continental

union consisting of all 55 countries on

**x the African continent

An implementation of the European dimension allows for pupils to
comprehend an influence

of the European Union on the world and vice versa, what is the impact of the
world on the functioning of the EU.

All these statements have led us to produce a wall poster that would clearly
point out the connection and the importance of the EU for our country and
for the pupil himself. (figure 5)

To reinforce the curriculum, we have designed the, where through the correct
answers pupils come to the finish line. Pupils mark or colour a window with
the correct answer and through that they find the right path from the start to
the finish. (figure 6)
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EUROPEAN UNION and ME

Euro’s benefits for me:

* Currency exchange costs are
eliminated

* Comparing prices is easy.

* Travelling is made easier.

SYMBOLS OF EUROPEAN UNION
FLAG MOTTO DAY OF EU
»United MAY the 9th
in diversity“
ANTHEM

The melody symbolizing the EU comes from
the 9th symphony D mol, which in 1823 was
composed by Ludwig van Beethoven as a
musical background for the verses of Schiller's
"Ode to Joy" from 1785.

The anthem does not only symbolize the
European Union but also Europe in the broader
sense. The anthem has no text, it consists only
of music.

This anthem expresses in the universal
language of music the ideals of freedom,
peace and solidaritv that are common to the
whole of Europe.
Benefits for my country:

+ improvement of international status.

+ participation in the common market -
economic growth - the increase in living
standards

+ acceptance of the rules of European law -

+ improve the functioning of public
institutions

+ participation in educational, scientific and
technical programs

+ co issues functioning

+ the opportunity to spend the money from
EU funds

+ cooperation in suppressing international

i i
4 public participation in environment
protection

common European
currency EURO

What nghts benefits
do I have as an EU
citizen?
% to non-discrimination on the basis of
nationality when the Treaty applies,
%k to move and reside freely within the EU,

% the right to free travel to the EU (no
Passport, no Visa),

% the right to study in another Member State
(Erasmus +),

* the right to diplomatic and consular
protection - if you are outside the EU
where your country does not have its own

protectlon can be provided by the embassy
or consulate of another EU country.

*to and ive a from
any EU institution in one of the EU's
official languages.

® Schengen Area (EU)
# Schengen Area (non-EU)

® Set to implement later

EU states outside Schengen.

Schengen s beneﬁts for me:
* No police or customs checks
at borders between most EU
countries.

* I can buy and bring back any
goods for personal use when

traveling between EU countries.
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Fig. 5. Design of the wall poster about European Union for elementary school.

Autor: lveta Rakytova

CONCLUSION

In the presented review we have tried to propose a new view on the teaching
process of the curriculum about the European Union at the secondary level of
the elementary school. It is our believe that at present times it is necessary to
change the theory based approach to teaching of the relevant topic and focus
more on the practical meaning, which is that we are a member of this
grouping. Contemporary generation of young people is practical, they do not
want to learn about things they consider useless and what they cannot use in

their future lives.
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Source: Autor
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Shrnuti

Predlozeny prispevok sa zaobera postavenim uciva o Eurdpskej unii v ucive
geografie na druhom stupni zakladnych $kél vo Slovenskom republike. Na
zdklade analyzy Stdtneho vzdeldvacieho programu ISCED 2 pre geografii,
analyzy ucebnica pre 8. ro¢nik ZS, kde je Eurdépska Unia zaradend
v tematickom celku Eurépa, sme dospeli k zaveru, Ze Ziaci ziskavaju prevaine
teoretické vedomosti o EU bez blizSieho prenesenie do praktického Zivota
Ziakov. Tento fakt ndm potvrdil aj prieskum medzi Ziakmi 8. rocnikov
zakladnych $kol z roznych casti Slovenska. Z tohto dévodu je konecnym
vysledkom prispevku ndvrh plagadtu - postra o Eurépskej unii prispdsobeného
veku Ziakov a navrh obsahu kapitoly o Eurdpskej unii v ucebnici geografia. Oba
navrhy su koncipované tak, aby nutili Ziakov kriticky premyslat o vyhodéach —
nevyhodach ¢élenstva v tomto spoloc¢enstve krajin. Mali by dat odpovede na
otazku: ,Preco je nevyhnutné zahrnut Eurdpsku uniu do Skolského vzdeldvania,
v nasom pripade do predmetu geografia a ako ju viest do praktického Zivota
Ziakov?“ Odpovede na tuto otdzku ako aj navrhy a aktivity ,,ako na to” sme sa
pokdsili zhrnit do nasledovnych bodov:

Zijeme v Eurépskej unii. Je viade okolo nas, kaZdy deri, a preto je ddleZité
vediet, kde Zijeme, ¢o je okolo nas, pochopit svet, v ktorom Zijeme. Nestaci len
poznat m6j domov, mdj regidon alebo mdj narod ale je doélezité mat hlbsie
znalosti o Eurépe ako celku, respektive Eurdpskej unii, o krajinach ktoré ju
tvoria.

Sme obcania Eurdpskej Unie, to nam dava urcitd prava ako obcana tejto
institlcie. Eurdpska uUnia je to najrychlejsi rastuci politicky systém na svete.

Eurdpska Unia — to su rbzne typy krajin. Je nevyhnutné poznat
fyzickogeograficki ale aj socioekonomickd charakteristiku, ¢o umoziiuje
vysvetlenie r6znych javov.

Eurdpska Unia a jej ekonomika. Ekonomika zohrava déleZitu dlohu v Zivotoch
ludi, preto si vyZaduje nasu pozornost. Ziaci by preto mali mat zakladné
vedomosti o tom, ako ekonomika funguje, ¢o je schengensky priestor, euro
mena, kde a preco firmy buduju svoje podniky a pobocky, preco sa stahuju
(napr. zo zapadu smerom na vychod) apod., ¢o je lacnd pracovna sila Ci
spolocny trh.
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Politika Eurdpskej Unie — rozhodnutia prijaté v Bruseli maju okamzity ale aj
nepriamy vplyv na nase Zivoty. Preto by som mal poznat kto o mne rozhoduje:
Rada EU, Eurépsky parlament, Komisia EU, Sidny dvor apod.

Eurdpska unia je multikultdrna. Zavddzanie eurépskeho rozmeru je mozné len
vtedy, ak sa budeme snaZit pochopit multikulturalitu kontinentu
a reSpektovanie ras, narodov, narodnosti &i etnik. Eurdpska Unia je viacjazyéna
— kazdy jazyk ¢lenského statu je oficidlnym jazykom EU.

Eurdpska unia je globalnym hracom, ochotnym presadzovat svoj program
nezavisle od dalSich partnerov — v zaujme dosiahnutia toho najlepsSieho pre
svojich ¢lenov, bez toho, aby znicila vztahy s inymi krajinami, zoskupeniami ¢i
komunitami. Krajiny na celom svete sa ¢oraz viac orientuju na EU ako celok.
Zavadzanie eurépskej dimenzie umoZniuje Ziakom pochopit vplyv Eurépskej
Unie na svet a naopak, ako svet vplyva fungovanie EU.
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Abstract: The outdoor education (learning) is a natural part of school
educational process mostly among nature sciences. The effectiveness of
outdoor education is abroad supported by professional literature (Nundy,
1999; Foskett, 1997, Rickinson et al., 2004...). There is also another important
benefit while students work in the field (outdoor) — the physical activity in the
fresh air. During the 16-00695S projects we analyse the contributions of
outdoor education for teaching geography and advance in physical abilities of
pupils on elementary school.

The aim of this paper is to introduce and to interpret teachers’ and pupils’
opinions on outdoor education benefits. The researches have used semi
structured interviews with 19 teachers, teachingl at primary and lower-
secondary model schools. The pupils of Sth, 6th, 8" and 9" grade of one of
these model schools were subjected to a questionnaire survey, which was
conducted to compare pupils’ abilities to solve the problem tasks in field
(outdoor) and in class (indoor). The pupils’ attitudes to outdoor education
were also monitored in the survey.

Key words: outdoor education, physical activity, elementary school, teacher,
pupil

INTRODUCTION

Outdoor education can be understood firstly as one of the organizing forms of
education (see e. g. Pricha, Walterova, Mares, 2013, p. 183) and secondly as
strong educational strategy (e. g. Balderstone, Lambert, 2012), which helps to
understand a real world in a more complex way. Terms outdoor
education/learning or fieldwork are used in professional literature written in
English to express summarising naming for Czech “terénni vyuka” (see e. g.
Balderstone, Lambert, 2012; Biddulph, Balderstone, Lambert, 2015; Kent,
Gilbertson, Hunt, 1997; Lambert, Reiss, 2014; Ofsted, 2011; Oost, De Vries,
Van der Schee, 2011 or Rickinson et al., 2004). Outdoor education can be
considered in a “real world” as the absolutely basic part of science education,
because it develops abilities which are necessary for understanding the very
essence of this field of human/pupils research. Rickinson et al. (2004) say that
outdoor education is not only very effective, but it is also a pleasant form of
education for all participants of the educational process. However, Rickinson
et al. (2004) point out that only thoughtful and meaningfully done outdoor
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education, classified as a follow-up to previous (respectively following)
curriculum, provides pupils with new opportunities for developing knowledge
and skills and adds added value to their daily learning experience.

Despite all the benefits of outdoor education already mentioned and also
despite its clear inclusion in The Framework Educational Programme for
Primary Education (RVP ZV), the potential of outdoor education is not fully
utilized in Czech schools. However, in the Czech Republic there has not been
done any complex research in the area of outdoor education, which would
justify and support its inclusion into classes. A project GACR 16-00695S
Outdoor education as a strong educational strategy tries to overcome this
gap. One of the partial goals of the project is to find out how outdoor
education helps to develop a problem-solving competence, it means whether
a pupil deals with the task better outdoor than in a classroom and at the same
time whether the pupil gains deeper knowledge of the solved topic.

AIMS AND METHODS

The aim of this contribution is in agreement with the aims of GACR project: 1)
to present the opinions of teachers of primary and lower-secondary schools
on development of key competences in outdoor education and 2) to analyse
pupils’ views on the benefits of outdoor education and their attitudes towards
it.

The research methods have been chosen approoriatelv to the given goals.
Semi structured interviews were carried out with 19 teachers. teaching at
primarv and lower-secondarv model schools. The choice of the schools was
based on previous content analvsis of SVP and a finding that a given school
realizes an outdoor education in anv form (see e. g. Svobodova et al. 2016). In
total the record sheet contained 5 comprehensive parts for interview. but the
contribution pavs attention to part E “Evaluation of the outdoor education
and the feedback”.

Afterwards. the auestionnaire survev was done with pupils of 5", 6", 8" and
9" grade of the model school. which was chosen thanks to regular realization
of outdoor education. The partial goal of this research was to compare pupils’
abilitv in problem solving outdoor and indoor and also to find out pupils’
attitudes to the outdoor education. The part of the survev related to the
pupils’ attitude to the outdoor education was the same for all mentioned
grades. In this contribution there are analysed answers on 5 chosen questions.

RESULTS
Outdoor Learning by the View of Teachers

Nine teachers at the primary school and 10 teachers at lower-secondary
school were asked “What do you think the biggest benefit of outdoor
education is?” The teachers were interviewed on single categories and
whether there is some pupils’ development in the field of knowledge, skills,
attitudes, interpersonal relationships or other fields. The evaluation was done
on point scale from 1 to 5, where 1 is the minimum and 5 is the maximum.
9 teachers (out of nineteen) evaluated all partial goals. In other cases the
teachers commented just on some of the categories or sometimes they did
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not answer by point but by a verbal comment. The question was evaluated
(see tab. 1) by weighted arithmetic mean which was calculated to single
categories from the total number of answers on given category according to
following formula:

XTIy T Xolly + o+ X0ty

ng+n,+--+mn

X =

where there are single values marked as x;, x, to x, k is the number of
different viriants of symbols values and a frequency of appearance of single
values (weights) are marked as n4, n, to n,.

Teachers at primary school see the benefits of outdoor education as follows.
According to their opinion the biggest development of pupils is in the field of
skills (4.60 points from maximal 5.00 points), after that field of interpersonal
relationships (4.33 points), knowledge (4.00 points) and attitudes
(3.67 points). Teachers at lower-secondary school again attribute the greatest
importance to development of skills (3.83 points) and knowledge (3.75),
development in the field of attitudes (3.67 points) and interpersonal
relationships (3.66 points) follows.

As a final category teachers could add their own field of development, there
occurred categories such as physical activity (3 times), then individually rising
of interest, relaxation, change and health.

Tab. 1: What do you think the greatest benefit of outdoor education is?

Weighted arithmetic mean

primary lower-

school sesccohnc::loalry TOTAL
Egg\illvsl;ddge;velopment in the field of 4.00 3.75 389
sPltjiﬁisls' development in the field of 4.60 3.83 401
Pupils' development in the field of 367 367 367

attitudes (to nature/region/subject...)

Pupils' development in the field of
interpersonal relationships  (pupil- 4.33 3.66 3.99
pupil, pupil-teacher...)

Average value of the benefits of
outdoor education 4.15 3.73 3.94

Source: interview with 19 elementary school teachers

There is quite an important difference between teachers at primary and
lower-secondary school in perception of benefits of an outdoor education in
single categories. Teachers at primary school perceive benefits of outdoor
education in all fields much more than teachers at lower-secondary school.
The reason arises from other parts of the realized interviews — at the primary
school there is only one teacher who teaches his or her class so there is much
bigger time possibilities for realization of outdoor education — the teacher can
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spend a whole day outside and combine the curriculum into one single block.
A fatal barrier at lower-secondary school is a lack of time for realization of
outdoor education during a school year. Rapid changing of short teaching
units allows conceiving of short and medium-term forms of outdoor education
just and only if a lot of difficult conditions are fulfilled (changing of classes
with colleagues, exchanging of supervisions with colleagues, administration of
these changes, resistance of the head, opinion conflicts with parents, etc.).
The great deal is a frequent “inability to settle” of outdoor education in
documenting of teachers’ work. Some teachers confided that there is
a problem with accepting of outdoor education as a fully-fledged form of
teaching and so they have to replace the hours which they spent outside by
an unpaid substitution. This attitude is strongly demotivating and it has
negative impacts on development of an outdoor education. Teachers at
primary school praise their freedom in teaching, where they are their “own
masters”. The education itself can be appropriately organized according to
their ideas and the teachers can flexibly use for instance seasonal phenomena
or good weather.

Outdoor Learning by the View of Pupils

Subsequently, the pupils’ opinions from 5™ 6™ 8™ and 9" grade of a model
school on outdoor education and its benefits were examined. The choice of
the years was intentional — 5t year is the final year of the primary school,
where the educatlon is done only by one teacher EspeC|aIIy the dlfference
between 5" and 6™ grade is being looked into; in 6" grade the pupils start to
study at lower-secondary school where the system of education is quite
different, different subjects are taught by different teachers. The intentional
choice of the years was also connected with realized half-day outdoor
education, known as “The Expedition”; which was attended by pupils from 5

and 8" grade |mmed|ately before a questionnaire survey was carried out,
however pupils of 6" and 9" grade of elementary school had a year gap
between The Expedition and questionnaire survey. 9t grade was tested
because it is the final year of elementary school which is characterized by
realization of intensive outdoor education throughout the nine-year
schooling.

The Expedition in the 5t grade was complexly focused on getting to know the
pupils’ neighbourhood of residence with a focus on the following aspects of
the landscape: a) natural - pupils assessed different types of landscapes in
which they moved and explained the differences between them (coniferous
forest, broad-leaved forest, highlands, floodplain etc.); b) cultural — the pupils
described the use of different types of landscape by man and solved how to
behave properly in the given area; c) historical - pupils compared the
settlement of the country by a human being before and today. The Expedition
in the 8 grade of elementary school was focused on working with GPS,
orientation in the field and observation of karst phenomena.

The first question evaluated below was trying to find out how the pupils
perceive an education which takes place outside — “The Expedition”. It was a
semi-closed question which gave pupils 4 possibilities (answers), in the last
one; the pupils had a space for a free expressing. It was possible to choose
more than one answer; this possibility was used by 22 pupils out of total 61 so
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the total number of answers was 88. The difference in perception of outdoor
education is quite significant within the grades.

40 pupils (45.5% of all the answers) stated the possibility “An opportunity to
learn something new (orientation with GPS, information from educational
boards etc.)” this possibility was most often chosen by pupils of 5 grade
(54.5%) and the fewest times by pupils of g™ grade. (33.3%). For pupils of g™
grade The Expedition was most often “a few hours | spent outside”. This
answer was chosen by 42.9% of pupils. Pupils of 8 grade’s replies are
substantially the same as the part of teachers’ statements identified in the
interviews, namely that outdoor education is understood as a “non-learning
day” without educational content. 22 pupils (25.0%) say that they understand
outdoor education as a “Supplementing of teaching when | practice what
I learned at school (working with a map etc.)”. In comtearison 9f single classes
this answer was most often chosen by pupils of 6 and 9~ grade. Other
answer was given by 6 pupils who made the following statements: “to be with
friends, feel freely”, as an “entertaining form of teaching”, “fun with friends”,
“more like a trip where we learned”, “do not waste our time at school and go
out”.

| perceive outdoor education as %
0,0 1000 20,0 30,0 40,0 500 60,0

a few hours | spent outside
supplementing of teaching when | practice what
| learned at school (working with a map etc.)

an opportunity to learn something new

(orientation with GPS, information from
educational boards etc.)

other answer

M Grade 5 Grade 6 Grade 8 Grade9 mSuma

Fig. 1. | perceive outdoor education as...
Source: questionnaire survey with pupils

Pupils’ attitudes to the outdoor education of model elementary school in 5t
6", 8" and 9" grade were recorded by a four point scale (4 yes, 3 rather yes,
2 rather no, 1 no). From single evaluations the weighted arithmetic mean was
calculated, as in the teachers’ case. The overview of other pupils’ opinions on
outdoor education is summarized in Tab. 2.
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Tab. 2: Attitudes of 5", 6", 8" and 9" grade pupils of model elementary
school to the realization of outdoor education

An outdoor
. education is | During the | | want outdoor
:)ut;:g:y the more expedition | have e‘ducation' more
education interesting learnt more than | times during the
that education | in the classes school year
at school
Grade 5 3.8 3.6 3.3 3.6
Grade 6 3.6 3.8 3.4 3.8
Grade 8 3.5 3.7 2.6 3.4
Grade 9 3.6 3.6 2.7 3.4
Total 3.6 3.7 3.0 3.6

Source: questionnaire survey with pupils

It looks that the education outside the classroom was enjoyed by all pupils of
all years apart from one pupil from 9™ grade. 67.2% of pupils is for the variant
“yes”, 31.1% of pupils is for “rather yes”. Weighted arithmetic mean of all
answers of pupils of all years reaches the value of 3.6 from maximal 4.0. The
highest value of weighted arithmetic mean was calculated for 5t grade, it was
3.8.

The pupils stated similar numbers / shares as in the previous question in
question if the outdoor education, classes outside the school, is more
interesting than teaching inside the school. Only one pupil of 5" grade gave
a negative answer, another two pupils of the same year stated “rather not”.
This answer was also chosen by one pupil of 9" grade. However, in total
pupils’ relationship to the outdoor education is rather positive — 72.1% of
pupils proclaimed “yes” and the weighted arithmetic mean of answers of all
pupils reached value of 3.7.

Pupils also feel that during outdoor education, outside the school class, thex
learn more than at school classes. This view prevails with pupils of the 6
grade (100% of pupils say yes or rather yes), pupils of 5" grade have a similar
feeling — 73.9% of pupils js for these two possibilities already mentioned. On
the contrary, for the 8" grade pupils, who participated in the outdoor
education — “The Expedition” few days before testing, the positive opinion is
represented less (64.3%; cold and windy weather could also play its role). The
positive opinion is even less represented by pupils of 9" grade who have not
participated in The Expedition before the testing (56.3%). Overall, however, in
all years, there is a predominant view that pupils learn more outside than they
do at school - out of 61 questioned pupils 22 (36.1%) answered “yes” and 21
(34.4%) answered “rather yes”. Overall, 43 pupils out of 61 (70.5%) have a
positive attitude towards teaching outside the classroom. The weighted
arithmetic mean of answers of all pupils has reached only the value of 3.0.

Pupils had a positive attitude when they have been asked if they want
outdoor education, education outside the classroom, to take place several
times during the school year, even though some pupils answered in the
previous question that they do not learn more than in the classroom. In the
outdoor education they see the opportunity not to sit in the classroom as
usually during classic (often frontal) form of teaching. The answer “rather no”
was answered only by 6 pupils, one of the 5™ and one of 6" grade, and two of
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the 8" and 9™ grade. The answer “no” did not occur in any case. The weighted
arithmetic mean of all answers reached the value of 3.6.

CONCLUSION

It is possible to ascertain two possible conclusions from the results of
semistructured interviews with teachers and questionnaire survey which was
filled in by pupils.

1) Even though the pupils of g™ grade most often consider outdoor education
to be just a few hours, which they spent outside (pic. 1), their attitudes to
outdoor education (tab. 1; they enjoy it, they want outdoor education more
often) reach average value in comparison with pupils of other grades. The
under-average value is for the question “During the expedition | have learnt
more than in the classes” which correlates witch the answer for question
“I perceive outdoor education as..”. It can therefore be said that pupils
consider outdoor education to be more fun and time spent outside the
classroom than a process of education.

The lower perceived benefit of outdoor education for pupils’ development
in the field of knowledge is shown by the values which were detected from
teachers’ answers. Teachers at primary school order the importance of this
field to the third place out of four; teachers at lower-secondary school order
the importance to the second place out of four. Teachers at both, primary and
lower-secondary schools see the biggest benefit of outdoor education in
pupils’ development in the field of skills. At primary schools the second place
is taken by field of interpersonal relationships (pupil-pupil, pupil-teacher...)
followed by development of pupils’ knowledge.

2) The second key finding is that the attltudes of puplls to the outdoor
education are more positive in 5" and 6™ grade than in 8th and 9th grade
The attitudes of teachers of the model school are more positive at primary
school than at lower-secondary school. Both is probably connected with
possibilities of realization of outdoor education, its connection and continuity
of the curriculum. To arrange all the mentioned above from the point of
organisation of an outdoor education is much easier for teachers at primary
school than for teachers at lower-secondary school.

The results of pupils’ attitudes to the outdoor education found out by the
questionnaire survey relate to pupils of model school where the outdoor
education is quite intensive within the whole school year in comparison to
other elementary schools which was proved by analysis of SVP and interviews
with the teachers. Elementary schools where the outdoor education is not so
intensive can expect that the difference in positive attitude to the outdoor
education will be higher for lower grades than for the pupils of final grades.

The results show that the benefit of followed form of outdoor education is not
only in the cognitive area, but can also be important for the affective aspect of
education and schooling and supports mutual communication and
interpersonal relationships between pupils and teachers (to each other).

Acknowledgement: This work was supported by the Czech Science Foundation
grant 16-00695S Fieldwork as a Powerful Learning Strategy.
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Shrnuti

Terénni vyuku muiZeme povaZovat za silnou vyukovou strategii, kterad je
nedilnou  soucasti  prirodovédného  vzdélavani. Rozhovory s uciteli
1.a 2. stupné zadkladnich skol, kde na zdkladé zjisténi z analyzy Skolnich
vzdélavacich program( probihd ve vétsi mife vyuka vterénu, ukazaly, Ze
nejvétsi prinos ucitelé spatrfuji v rozvoji oblasti dovednosti. Na prvnim stupni
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ucitelé pFisuzuji vétsi vyznam také v rozvoji mezilidskych vztah( (Zak-zak, zak-
ucitel), na druhém stupni pak ucitelé poukazuji na vyssi pfinos v rozvoji oblasti
znalosti. Ucitelé také zdUraznuji prinos terénni vyuky v pohybové aktivité zaka.
Ucitelé prvniho stupné obecné prisuzuji vyssi prinosy terénni vyuky ve vSech
oblastech nez ucitelé druhého stupné.

Zaci shledavaji nejvétsi prinos terénni vyuky v moznosti naucit se néco nového
(orientace s GPS, prace s mapou apod.). Postoj k terénni vyuce je pozitivnéjsi
u zaka 5. a 6. tridy nez u zaka 8. a 9. tridy. U starsich zaka (8. tfida) prevazuje
nazor, ze terénni vyuka znamend ,pdar hodin, co stravili venku”. Vyzkum
realizovany na modelové zakladni Skole v Jihomoravském kraji dale odhaluje
nasledujici: a) obecné Zaci hodnoti terénni vyuku jako zajimavéjsi nez vyuku ve
tfidé; b) tito Zaci se domnivaji, Ze se pfi terénni vyuce mohou naudit vice; z b)
také plyne, Ze c) by si tito Zaci prali absolvovat terénni vyuku v pribéhu
Skolniho roku castéji.
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Abstract: The aim of teaching at Slovak schools is to develop the knowledge,
skills and competencies of pupils useful not only in school but also in everyday
life. The teacher’s are challenged in how they disclose the content of the
curriculum to pupils so that they are offered the opportunity to be active
participants in the teaching process. One of the possibilities of such learning is
experience-based learning. The experience arises in the active solving of real
or model tasks.

In geography, the local landscape offers space for the development of
imagination, which the teacher can foster in the teaching process of personal
experiences and pupils' experiences. A deeper knowledge of the geography of
the local landscape is thus not only an objective but also a means of
geographic education. Specific geographic phenomena and their relationships
in the local country serve as a model for understanding the generally
applicable contexts and regularities. They enable pupils to better understand
and consistently acquire the natural environment, as well as the peculiarities
and relationships between humans and the country.

The aim of this paper is to describe the purpose and methods of experience-
based learning, to give thoughts on how to implement it in the teaching
process methods and supporting active pupil learning. The learner's own
active approach to learning is based on activities they perform, either through
direct observation of geographic walks or excursions in the local country, or
mediated in the classroom by solving various problems and project tasks.

Keywords: local country, experience-based learning, walks and excursions,
project teaching, problem teaching

INTRODUCTION

Learning is a necessary condition for the human existence and it requires a lot
of time, systematic approach, responsibility and patience. The joy and need
for learning can be brought to pupils spontaneously, but also through a
planned activity, in which a pupil can enjoy from discovering the new and
unknown. Pupils have to learn to think, create, consider, evaluate and be
responsible for the results of their work. Therefore, teachers attempt to
substitute a traditional, educational model, based on memorisation of a lot of
information with one that focuses on the independent and creative work of
pupils in their lessons.

The subject of Geography teaches pupils to think about the phenomena of
nature and the society since these two are mutually interconnected. It is
supposed to motivate pupils to yearn to discover and protect natural beauty,
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and help them to shape the world around them. A local country offers an
environment for the development of the imagination, which a teacher can
support during the teaching process through the pupils’ personal experiences.
Getting to know the world as a pupil and learning through their own life
experiences with new information, which can be taught by the teacher and
extracted from the surroundings so these experiences become a part of the
pupil’s mental portfolio.

The goal of this paper is to describe the core of Experiential Learning and to
propose suggestions for the implementation of Experiential Learning into the
teaching of Geography of the local country.

BACKGROUND OF EXPERIENCE-BASED LEARNING

According to Brestenska et al. (2010), under the term of ‘Experiential
Learning’ we understand the way of leaning by which experiences are utilised
to learn. With this type of learning it is not the teacher that passes on new
knowledge, but the pupil that is capable, through their own senses, initiative,
and personal activity, which helps them form their own thoughts and gather
new information.

Experiential Learning arises from similar principals that D. A. Kolb in the
1970s’ named the Experience Based Learning of the teaching process. It is
derived from the specific experience (through ones own experience), followed
by very important observation and the reflection of that experience, which
brings about the need to learn from new experiences (formation of abstract
concepts based upon the reflection) and its application in life (testing the new
concept), which induces new experiences.

Concrete
Experience
Active Reflective
Experimentation Observation
Abstract

Conceptualization
Fig. 1. A diagram of Kolb's cycle of experiential learning.
Source: https://serc.carleton.edu/introgeo/enviroprojects/what.html
We can instigate an experience, according to Gasparova (2012), in two ways:

» Through Perception - through observation of the certain phenomena
and its influence on a pupil, by which they gather a new experience,
subsequently they understand and masters the new experience arising
out of this situation;
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» Through Interpretation - through ones own active approach, which
teaches a pupil in the given reality setting new skills and behaviours.

» Andresen, Boud, Cohen (2000) state that for a project to be truly
experiential, the following attributes are necessary in some combination:

» The goal of experience-based learning involves something personally
significant or meaningful to the students.

» Students should be personally engaged.

> Reflective thought and opportunities for students to write or discuss
their experiences should be ongoing throughout the process.

» The whole person is involved, meaning not just their intellect but also
their senses, their feelings and their personalities.

» Students should be recognized for prior learning they bring into the
process.

» Teachers need to establish a sense of trust, respect, openness, and
concern for the well-being of the students.

Pupils are getting to know natural, social and industrial environments of their
surroundings, which provides new experiences, they are broadening their
views relevant to the given phenomena. They are gathering new information
about the country; they are gathering correct geographical ideas. It is
important to realise that knowing the facts is in itself useless without being
supported by a capability to synthesise, integrate and evaluate (with factual
questions it only allowes one to briefly acknowledge the content). The local
country is familiar to pupils because they live in it, specific geographical
phenomena and their relationships in the local country serve as a model for
gaining the understanding of generally applicable contexts and regularities.
Particular geographical phenomena are seen by the pupils of the country in
the context, they learn to understand that context, relationships and patterns
of the development of the geographical terrain.

EXPERIENTIAL METHODS

Experiential Methods assume formation of an experience, emotional
experiencing of the real situation intimately connects with an emotional
investment (being absorbed in the situation, real experiencing of the
situation) and with the conscious cognitive processing of an event. These
methods come very close to reality or they are performed within real life
situations. This type of learning leads to very profound experiences and to an
unforced learning process. Pupil’s own experiences followed by intentional
reflection is transformed into the formation of general knowledge. Therefore
this knowledge is stored in the pupil’s long-term memory and is then quick to
be retrieved in specific situations. It is intentional learning, as the actual
experiences connect to the pupil’s past experiences. They can make use of
this knowledge in the future.

The Experiential Methods of teaching have, according to Lencz (1992), the
following characteristics:
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A positive evaluation of oneself and others - strengthens the positive
mood in the classroom,

Learning through participation - pupils make an initiative in order to
obtain the information. This information is then used to create new
ideas,

Learning through cooperation - supports communication, creative
thinking, interpersonal relationships,

Learning through a personal experience brings about a change in
behaviour, creativity and interpretation,

Acknowledgement of own values, feelings and attitudes - a change in
the understanding of oneself and others connected to the change in the
behaviour and attitudes,

Creative learning - it relates to problem solving. It requires thinking in
concepts and images, connecting the rational and emotional
contemplation.

These activities belong, according to Hanus$ and Chytilova (2009), amongst the
Experiential Methods:

>

>

>
>

For

Physical Activities - sports in nature, hiking and recreational activities in
nature, camping, etc.,

Artistic Activities - literature, fine arts, music, singing, dance,
filmography, theatre, photography,

Socio-Psychological Activities - communicative, self-knowledge,
creative, intellectual, social,

Social Activities - contemporary social games, happenings, celebrations
and rituals, contemporary board games,

Cognitive Activities - observation and monitoring, cognition, experiment,
Technical Activities - construction, craft, technique, ones own practise,

IT and Media Activities - games, programming and designing,
researching, creative media.

a successful accomplishment of the experiential lesson the teacher,

according to Denkova (2013), has to comply with the following criteria:

>

>

>

Age of Pupils - activities have to be suitable for the developmental
period of the pupils,

Group Climate - the overall mood of the classroom cannot be tense,
a teacher is open to different pupils’ views and expressions and thus
creates a feeling of trust and respect,

Teacher’s Presence - a teacher should not interfere when solution to the
problem is formed within the group so the free expression of the pupils
is not disturbed, in an nonintrusive way a teacher should point out the
opinion that he considers to be the correct one,

Pupils’ Discipline - a teacher makes an effort to maintain an acceptable
discipline in the classroom so it does not interfere with the overall
course of teaching process,
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» Teacher’s Authority - pupils should respect the teacher, however, at the
same time the teacher should act as a partner who is willing to help in
every situation should a pupil ask for it,

» Self-reflection of Pupils - a teacher should during the lesson allow
a space for pupils to express their views through their experience, when
pupils observed a given challenge through their eyes, the task of
a teacher is to bring the lesson to the end.

Beside the experience itself, the important aspect of Experiential Learning is
the reflection of ones experiences, which is supposed to induce a need to
learn new knowledge and its application in real life, by which the new
experiences are instigated. An experience, as the state of a real situation
which a pupil finds themself in, is an emotional intervention to the pupil that
leads to joy and enthusiasm in children, however, can also have the opposite
effect - a fear, rejection, sadness, feeling of failure. Therefore, for the
effectiveness of positive development of the pupil's personality, it is
important that the appropriate selection of activities from which they can
choose or freely decide to or to not participate in.

The experiential pedagogy influences man in these areas (Holec, 1994):

> Intellect Development (memory, sensory awareness, attention, wit,
logical thinking, tactics, strategy, abilities to combine)

» Creativity Development (imagination, fantasy, original, unconventional
practices)

» Social Skills Development (communication, cooperation, team work,
rhetorics, negotiation, discussion, responsibility, assertiveness)

» Motor and Movement Skills Development (speed, strength, endurance,
dexterity)

» Will Development (patients, self-control, psychological endurance,
courage)

» Self-Knowledge (self-awareness, self-mastery, abolishment of the
psychological barriers, self-confidence, independence).

THE LOCAL COUNTRY IN GEOGRAPHY EDUCATION IN ELEMENTARY
SCHOOLS

The local country is the country in which children grow up, attend school and
perform sports. Children are introduced to the knowledge of their local
country at a pre-school age. They get familiar with the basic terms and
descriptive features of the country such as rivers, forests, residences, traffic
communications. They intuitively distinguish between different types of
landscapes and they talk about it.

In Homeland studies in the 3rd and 4th year (2 classes per week), pupils
illustratively explore the main features of a municipality and its closest
surroundings, they learn to understand the basic relations between nature
and society in a local landscape at elementary level. Since Homeland studies
represent an elementary level of geographical education, they have a very
close relation to Geography. However, we cannot completely associate it with
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the teaching of Geography, because Homeland studies are a complex vision of
the world in geographical as well as historical contexts, with a significant
educational function (Tomcikova, Rakytova, 2017).

The subject Geography in Slovakia is taught in the 5th year in the range of
2 classes per week (66 classes per year) and in the 6th, 7th, 8th and 9th year
in the range of 1 class per week (33 classes per year). The curriculum of a local
landscape is, more or less, the interest of Geography education in each year.

Thanks to the School Educational Programme, the number of Geography
classes in individual years can be increased and this increase can be used for
the inclusion of the curriculum about a local landscape. However, it is
necessary to objectively add, that schools are often not willing to increase the
number of Geography classes in the National Educational Programme, the
increase usually occurs mainly in foreign languages or other subjects, which
are defined as cross-sectional themes by the National Educational
Programme. Then, we cannot wonder that there is no space for creativity and
lack of time for the curriculum about a local landscape, but also an absence of
enthusiasm not only on the side of teachers but also on the side of pupils.

The additional space for teaching of geography of local landscape is provided
by the cross-curricular topic of Regional Education and Traditional Folk
Culture, it can be incorporated, through the curricular reform of The National
Educational Programme, into optional subjects such as Regional Education or
Regional History. The objective is to create conditions for students to grow
and develop their sense of beauty in their region, nature, architecture, folk art
and learning about the cultural heritage of our ancestors. The educational
activity is focused on educating the pupils about the history, but also the
present, of regional knowledge of their own village or town (Tomdikova,
2010).

THE EXPERIENTIAL LEARNING IN TEACHING OF GEOGRAPHY OF THE
LOCAL COUNTRY

Learning through experience brings new knowledge and experiences to pupils,
without the feeling of an active learning. Pupils exercise their new knowledge
in real situations and gain competencies that can be used in a real life. Pupil’s
own active approach in the Experiential Learning lies in the activities, which
they do themselves through either a direct observation during geographical
walks and excursions, or provided in the classroom by finding solutions to the
different problem tasks.

The subject of Geography teaches pupils to think about the natural and social
characteristics which are mutually interconnected. The subject should also
motivate them to yearn to learn, discover and protect the natural beauty,
furthermore to help to cultivate the world around them. The teacher’s
challenge is to present the curriculum in a way that will invite pupils to
become active participants of the teaching process, with different options of
learning methods such as group or independent work, in order to find
solutions to different problems in projects creation.
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Walks, Excursions, Teaching Outdoors, poss. Virtual Excursion

The forms that carry a characteristic of the Experiential Learning, and create
a new direct experience, are walks and excursions. To teach pupils Geography
in the classroom environment only with the use of textbooks and maps can be
uninteresting because a pupil does not get a chance to engage their senses in
the learning process. The organisational form such as geographical walk or an
excursion allows to perceive objects and characteristics directly in pupil’s
natural environment, moreover it provides an opportunity to engage passive
pupils in the learning process. Experiential learning is a powerful teaching
tool. While classroom lectures address primarily the cognitive domain,
experiential learning involves more; cognitive, affective and physical domains
of a pupil (Oxendine, Robinson and Willson, 2004). The result is that students
can relate to the subject matter in a way that is meaningful to their own lives.

The main reason for the geographical walks and excursions is an application of
the theoretical knowledge of pupils during the various observations and
exercises in local landscape. The pupils are learning how to work with
acompass, orientate maps of the local landscape and determine
a morphological type of a local landscape. Furthermore they observe changes
in the local landscape and acquire their relationship to the local landscape,
environment and shared responsibility in environment protection.

A walk is a time-wise and short organisation structure; a direct educational
activity usually takes one teaching lesson and is suitable for primary education
to explore the pupils’ natural and social environment of the nearest
surroundings and their environment. An amount and a content of the walks is
limited by the size of the place in which they are taking place and the most
effective timing during transfers between points of interest. It is in the
competence and invention of teachers to what they are capable of
introducing to their pupils directly in the real environment, in which the given
natural or social phenomena exists and is currently active.

An excursion demands a larger time and content space. Due to this fact,
fewer excursions are carried out, compared to the amount of walks during the
school year. More thorough preparation is required, a communication with
parents is needed, and it is more financially demanding. However, on the
other hand, it provides an opportunity to visit and get to know objects, thus
pupils are offered with more working material for further use in curriculums
of other subjects.

Hofmann et al. (2017) sees a large importance in the outdoor teaching. It has
different strategies compared to traditional teachings — from the traditional
excursions, through the field research, all the way to the research-orientated
teaching. The authors of this write-up hold the view that teacher’s and pupil’s
task in this type of teaching process is different to the traditional one in the
classroom. The teacher is not the provider of the information anymore, but
a manager, a trainer, and the pupil is not merely the one absorbing the
information, but is actively learning human being.

During an excursion it is, however, not possible to visit and present to pupils
all the beauty of the local country. Therefore, it is suitable to take an
advantage of a virtual excursion as a part of the lesson in the classroom, this
offers to the educator new options. Without any problems the educator can
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secure for the pupils a presentation of selected places in the local region. But
a preparation of the virtual excursion is quite demanding on teacher’s part.
Suitable is a dynamic interactive excursion, the part of which are different
video and audio recordings, but also a real static photographs supported by
the charts that have often an explanatory and outlining function. It is
necessary that the teacher visits the places and thoroughly prepares the
virtual excursion. He is though freed from tasks that organising the excursion
involves, i.e. the amount of administrative and organisational obligations
relating to the excursion preparation.

Fig. 2. Work of the pupils on the walk.

Source: author

Challenge Based Teaching Process

Meaningful learning is a learning, in which pupils think of new knowledge,
engage in discussion and seek solutions. Then their experience becomes the
basis of their knowledge. Many teachers have confirmed that the ability to
analyse and evaluate the information, along with the creativity and
imagination are the key skills pupils can acquire. In many ways, is the way how
pupils learn just as important as what they learn (Scoffham, 2011). It is
requested to introduce pupils to the country in which they live and present its
global development - what it looked like, what were progressive human
interventions and what are the current problems in the country. It is
appropriate to clarify the causes of deployment activities, their specialization
in relation to the condition of the country, their impact on the landscape, the
state of the environment and the aesthetic value of the landscape. Teaching
of local landscape’s geography should by supplemented by the geographic
assessment of the country in terms of the quality of the environment (the
restoration of town / village, the location of economic activity in the country),
regional planning (land use and its changes, the stability of the territory) and
historical development (manufacturing tradition, culture and customs, change
of the landscape during the period of time).

Activating Methods are practices that lead the education process in a way so
that the educational goals are achieved mainly on the basis of the pupil’'s own
learning work, whereby the focus is on the thinking and solving of problems.
The Activating Methods should, among other things, teach pupils critical
thinking. The critical thinking is an active and independent thinking process
that includes understanding of information, analysis, a comparison of
thoughts with the other views and opinions, seeing facts in contexts, the use
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of all levels of logical thinking processes, taking a stand and the responsibility
for it.

Fig. 3. Work of the pupils.

Source: autor

Project Based Teaching Process

The primary objective of the Project Based Learning is to actively involve
pupils in the educational process. The main teaching method is the Project
Method, whereby pupils under the supervision of a teacher, or individually,
work on the project (theoretical or practical), through which the actual
learning takes place. By the use of this method in lessons, the teacher guides
pupils to learn independence, creativity and the responsibility. During the
Project Based Learning it is possible to develop communication skills and
competences, i.e. writing skills, researching and creating information. Another
competence is the ability to work within a team should a group setting be also
utilised. The ability to work with modern information technology tools is
currently one of the basic key competencies, since to be able to use
a personal computer, the internet and to utilise several information channels
is a prerequisite for gathering a lot of information during a creation of suitable
projects. When selecting a project topic, it is necessary to take into account
the needs and interests of pupils. It is appropriate if the project relates to
pupils’ out-of-school exposure and is based on their own experiences. It
should be a bridge between the school and life, it should not be an artificial
reality for the prescribed curriculum. The appropriate prerequisite for the
Project Based Learning is an internal motivation of pupils, therefore drawing
up of the project should lead to the specific results, and whereby based on
those results the pupils absorb the knowledge of the relevant subject. Out of
many benefits of the Project Based Learning we can mention that it is a highly
motivating method, creative, it teaches pupils to search for the information,
to select it and to consider its relevance for the problem solving. It also
develops social-emotional intelligence and strengthens the aesthetic feel. The
Project Based Learning leads pupils to the 8mutual communication and
respect. Finally, their work leads to the sense of responsibility as they have to
justify and prove the correctness of the work created.
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Fig. 4. Work of the pupils on the project.
Source: author

CONCLUSION

We believe that pupil’s relationship to its school and the teaching subject is
not solely based on the personal prerequisites, but also on the specific
educational methods and activities. It is our assumption that if a pupil actively
participates in the educational process, where they find their usefulness, the
situations that spark pupil’s passion for knowledge and progress are created.
The Experiential Learning is more effective form of the personal development
compared to the traditional one, sometimes almost dogmatic system of
education. A major challenge for a teacher is to create an active environment
for the pupils so that they become more active and more creative.

In today’s terms, the teaching about the local country is of a large importance
in forming of the attitudes and pupil’s relationship towards the local region.
The one can only solve problems in the local region if one is familiar enough
with it. Furthermore, if one has formed a positive relationship towards the
region and the whole Slovakia, which is also very important to nurture in
schools in addition to the home environment. It is necessary to dedicate
lessons of Geography to the local country so that the pupils comprehend and
perceive the environment in which they are growing up, so they gain an
overview of the functioning of the natural processes in their surroundings. It is
important that they are sufficiently aware of the impact of humans on the
natural environment and the need to protect nature in their region.
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Shrnuti

Cielom vyudovania na slovenskych 3kolach je rozvijat vedomosti, zruénosti
a kompetencie ziakov vyuzitelné nielen v Skole, ale aj v kazdodennom Zivote.
Pred uditefom stoji vyzva, ako Ziakom spristupnit obsah uciva tak, aby im
ponukol moznost byt aktivnymi Gcastnikmi vyudovacieho procesu. Jednou
zmoznosti takého wucenia sa je prave =zazitkové vyucCovanie, kde sa
prostrednictvom urcitej skusenosti vyvolad zazitok. Ten vznika pri aktivnom
rieSeni realnych alebo modelovych uloh.

Prave miestna krajina ponuka priestor na rozvoj predstavivosti, ktord moze
ucitel vo vyucovacom procese podporovat osobnym zaZitkom a skisenostou
Ziakov. HlbsSie poznanie geografie miestnej krajiny tak je nielen ciefom, ale aj
prostriedkom geografického vzdelavania. Konkrétne geografické javy a ich
vztahy v miestnej krajine sliZia ako model na pochopenie vieobecne platnych
suvislosti a pravidelnosti. UmoZznuju, aby Ziaci [ahSie pochopili a trvale si
osvojili zakonitosti prirodného prostredia, ale aj osobitosti a vztahy medzi
¢lovekom a krajinou.

Cielom prispevku bolo popisat podstatu a metddy zazZitkového vyucovania,
podat namety ako implementovat do vyucovacieho procesu metddy
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podporujuce aktivne ucenie sa ziakov. Vlastny aktivny pristup Ziaka
v zazitkovom uceni spociva v ¢innostiach, ktoré sam vykonava, ¢i uz priamym
pozorovanim na geografickych vychadzkach, ¢i exkurzidch v miestnej krajine,
alebo sprostredkovane v triede rieSenim rdznych problémovych
a projektovych uloh.
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Abstract: The paper deals with activating and explorational methods in
teaching of regional geography. As an example, a methodology for teaching of
regional geography of Slovakia, which is taught in the 8th grade of primary
school, is presented. The aim of the proposed methodology is to acquire
knowledge on the specifics of the regions of Slovakia using the explorational
approach and activating methods. Activating methods lead the teaching
process so that educational goals are achieved mainly on the basis of pupils'
own activities while the emphasis is being placed on solving problems.
Teaching by using exploration, research or discovery by pupils themselves and
finding the truth is an important part of education in the process of adopting
key concepts in the field of natural (but not only) sciences. The methodology
was verified by primary school pupils at the event called Vedecky jarmok
(Science fair) and geography students in the academic course of Geography
Didactics.

Key words: activating methods, explorational methods, regional geography,
educational process, senses

INTRODUCTION

Due to the development of science, there are gradually increasing demands
on pupils cognition. This is also related to the search for new teaching
methods. The learning process in its multiplicity involves many aspects that
need to be respected when discovering new insights into teaching methods.
In this respect, it can be stated that teaching is a process in which there is
a constant quantitative and qualitative development of pupils cognition
(Kalakay, 2001).

The aim of the paper is to propose methodology to acquire knowledge on the
specifics of the regions of Slovakia using the explorational approach and
activating methods. The methodology was verified by primary school pupils at
the event called Vedecky jarmok (Science fair) and geography students in the
academic course of geography didactics.
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METHODS

Activating methods lead the teaching process so that educational goals are
achieved mainly on the basis of pupils' own activities while the emphasis is
being placed on solving problems. . Teaching by using exploration, research or
discovery by pupils themselves and finding the truth is an important part of
education in the process of adopting key concepts in the field of natural (but
not only) sciences. Pupils' discovery allows not only to learn new knowledge,
but also to understand the very essence of science and to learn about
research methods. This occurs in situations intentionally created by the
teacher that allow pupils to observe phenomena, manipulate with specific
objects, experiment, participate in excursions, discuss each other, solve
creative tasks, practical and theoretical problems, etc. (Bagalova, Sivakova,
2012).

According to Kotrba, Lacina (2007), activating methods:

e  Promote pupils' interest in learning,
e Support intensive experience, thinking and action,
e Use the acquired experience and knowledge of pupils,

e Significantly support and develop pupils' cognitive processes.

Clarity in modern teaching is to be understood as a process or product of
sense cognition which is related to an active psychic activity of the pupil.
However, knowledge must not only remain at the stage of meaningful
understanding of the phenomenon, but have to focus on the essence of
things, phenomena and the learning processes of geography and have to lead
to abstraction. Applying the principle of clarity leads to an increase in
efficiency in the pupils' learning, encourages their interest and facilitates
memorization. Fundamental means which apply the principle of clarity in
geography teaching include game and experiment (Kalakay, 2001).

Didactic games, tasks and experiments as part of an activating teaching
method should not be missed in every modern learning process.

In geography teaching, we should look for new ways and means to enable our
pupil not only to develop the ability to learn self-containedly the latest
knowledge of geography, but also to foster an interest in continuous
education (Dragulova, Vincejova, 2005).

Since each person is an individual and has different interests, also the pupil
does not have to be interested in everything from geography. The teacher's
success is if he is able to find at least one of the areas of geography that will
attract the pupil. Moreover, this interest can easily be obtained through
games, tasks and experiments.

In the paper, we deal with specific didactic games as a part of activating
method in the teaching of regional geography. As an example, we present the
methodology created for the 8th grade of primary school, applied to the topic
called Regions of Slovakia with a time allowance of 45 minutes. Through this
method, pupils learn about the specifics of Slovakia's regions in a playful way.
The aim of this methodology was to gain insight into the specificities of
Slovakia's regions by using explorational approach, activating methods and
information-communication technologies.
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The 7E learning cycle was used in the proposed methodology:
Phase 1: Engage and Elicit,
Phase 2: Explore,
Phase 3: Explain,
Phase 4: Elaborate/Extend,
Phase 5: Evaluate.

RESULTS
An example of methodology: Slovakia by Senses

In the preparatory phase of the previous lesson, the teacher assigns pupils
a homework where each pupil has to bring some Slovak food product (Figaro
chocolate, Sedita Horalka (biscuit), parenica (cheese), Miva peanuts, etc.) or
drink (except for alcoholic beverages).

The teacher has to prepare aids (interactive tablet, tablets, Wi-Fi internet
connection, computer, loudspeaker, plastic cups, rubber bands, thin cloth or
napkin, scissors, adhesive tape, typical Slovak beverages, food, rocks or
minerals (beer, wine, bryndza (cottage cheese), mineral water, wood, etc.),
atlases of Slovak Republic, data projector).

The plastic cups are filled with beer, wine, bryndza (cottage cheese), pieces of
wood (e.g. pine, spruce, oak, etc.), mineral water with a pronounced odor
(e.g. Fatra), rubber pieces (e.g. tire), chopped potatoes or cooked corn. A thin
cloth is placed on the top of the cups so that the content inside the cup is not
visible and the canvas attached to the cup is fastened using a rubber or
adhesive tape (fig. 1).

In addition, the teacher prepares various sounds typical for Slovakia (e.g.
Slovak dialects, fujara (music instrument), various examples of folk songs,
sounds of animals typical for Slovakia, etc.).

As the last, the teacher prepares the physical-geographical map of Slovakia
with towns/cities and prepares the task using the software for interactive
board. If the school does not have software for interactive board, the teacher
will create this task in e.g. Microsoft PowerPoint software.

The proposed methodology also uses inter-subject relations where geography
is merged with history, civic education or music education.

Teacher at the beginning of the lesson invites pupils to bring typical Slovak
foods, beverages (other than alcoholic drinks) that they should have brought
from home (such as Horalka (biscuit), Figaro chocolate, parenica (cheese),
etc.). Pupils place these traditional Slovak food, drinks or meals on a pre-
arranged bench near the teacher where cups with scents are already
prepared.
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Fig. 1. Sample of a cup with certain scent.

The teacher divides pupils into groups of 4-5. Each group receives a tablet,
access to the Internet and interactive board and atlas of the Slovak Republic.

Then teacher says the hypothesis: Can we discover Slovakia other than from
TV programs, textbooks, prints and the like? The teacher invites pupils to the
first of their activities to go and smell the prepared glasses.

Teacher gradually calls each group (all pupils from the group) to the desk
where the cups with different scents are prepared. Each group smells one cup
and their role is to identify what is in the cup and sit back.

After this task, there is a sound task. Teacher gradually plays prepared sounds
for each group and the task for pupils in each group is to identify the sound.

According to the atlas of the Slovak Republic and the Internet, the task for
pupils is to find out where the “scent” can be found in Slovakia. Using the
tablet, its occurrence is drawn by a predefined symbol and color to the map
on the interactive board. For example, one of the groups will smell a cup with
a piece of wood. The task for pupils is to find out where the wood-processing
industry is located in Slovakia and mark it via tablets on the interactive board
using a pictogram of brown color. Another group will mark e.g. wine
companies, breweries, sheep breeding, mineral springs, thermal springs,
rubber industry, cultivation of potatoes, corn, etc. The pictogram used will
also be marked in the legend of the map (fig. 2).
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A Wood-processing Industry

afl  Rubber industry

& Breweries

Fig. 2. Sample of semi-finished pupils' map.

After the “smelling” task, the sound task follows. Teacher gradually plays
prepared sounds for each group and the task is to identify the sound. For
example, the teacher uses:
https://www.youtube.com/watch?v=R1_IBpN4AGw sound and the pupils'
task is to find out what music instrument it is (fujara) and then using the
Internet, they identify its origins, peculiarities, etc. (For example, on 25
November 2005 it was included in the List of Oral and Intangible Cultural
Heritage UNESCO in a solemn proclamation in which UNESCO appreciated a
total of 43 works). Moreover, teacher can play a sample of the conversation
from https://www.youtube.com/watch?v=-LzaxnhThtc and the pupils' task is
to find out what dialect (zdhoractina) it is and where it can be found in
Slovakia, its origins, etc. The dialect can also be replaced by songs specific for
certain  regions. Furthermore, it can be the animal sound:
https://www.youtube.com/watch?v=dGagp49g7uA and the pupils' task is to
find out what animal (marmot) it is and then find out endemic and relict
animals in Slovakia and their occurrence.

During the lesson, the teacher talks about regions of Slovakia as well as cities,
cultural and natural monuments, etc., explains the link between the industry
or agriculture and regions. The examples used by the teacher include regions
that are not mentioned in the tasks for pupils. For example, the automotive
industry is not mentioned in the tasks for pupils and the teacher explains that
it is located mainly in western Slovakia due to a good transport network,
workforce (universities focused on engineering ...), etc.

When all groups mark their findings on a map on the interactive board, the
teacher will show the correct solutions. If the pupils missed something, they
can supplement it or correct the wrong findings. During the revelation of the
resulting map, the teacher discusses with pupils and gives them explorational
questions such as: Why are there winery companies located there? Why are
potatoes grown mainly in those localities? What determines the occurrence of
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mineral springs?, etc. If pupils do not know the answer, they have to find out
in each group why it is so. If they do not find out it until the end of the lesson,
it will be their homework which will be presented on the next lesson.

When they identify all the sounds and find out all the necessary information,
they indicate their occurrence in the interactive board. The teacher correct
their findings and discusses with pupils using explorational questions. For
example: Why did the dialects emerge? How can we help preserve the natural
heritage? Why the specific dialect is located in those localities? If pupils
cannot answer, they have to find out in each group why it is so. If they do not
find out it until the end of the lesson, it will be their homework which will be
presented on the next lesson.

At the end of the lesson, the teacher invites pupils in each group to evaluate
their results and compare with other groups. After the pupils' evaluation, the
teacher assesses each group and as a reward for all groups, teacher
encourages pupils to go and taste all the foods they brought which adds
another sense of taste. When tasting the food, the teacher tells pupils to look
at the packaging and find out where the product was made.

Pupils thus used all the senses in this methodology:

e Hearing - listening to sound samples,

¢ Smell - smelling the cups with various “aromas of Slovakia”,

e Taste - tasting traditional Slovak food,

e Sight - searching for information in atlases, on the Internet, etc.,

e Touch - marking information on the map in a tablet or interactive
board.

APPLICATION

The methodology Slovakia by Senses was applied in the educational process at
university, in particular, in the subject Geography Didactics where it was
verified by the future geography teachers. The future geography teachers also
used information-communication technologies in the educational process.
They were divided into groups and in the groups they developed the
methodology Slovakia by Senses. After verification, a discussion on
advantages and disadvantages of the methodology was conducted. The
further task for the students was to prepare new methodologies using the
activating methods in geography teaching and present them in the next
seminar. Among the benefits of the methodology, students emphasized
mainly a playful approach, searching for knowledge from various sources (not
just print), using information-communication technologies (interactive board,
tablets, internet connection ...), rewarding pupils in the form of Slovak food
tasting, involvement of senses, etc. As the shortcomings of the methodology,
they stated mainly demanding teacher's preparation (time, skills) for the
lesson and knowing how to use information-communication technologies
(Chvojka, Vojtek, 2016).

The methodology Slovakia by Senses was also adapted to the World by Senses
which was oriented on the regional geography of the world and was used in
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the events called Vedecky jarmok (Science fair) (fig. 3) and during University
Days where it was verified mainly by primary school pupils and other visitors
of these events. The aim of these events was to popularize natural sciences
through interesting demonstrations and experiments from individual natural
sciences, to stimulate the interest of young people and their parents in the
study of natural science subjects and to show the importance of natural
science knowledge for ordinary life. The interactive table or tablets were not
used in these events and pupils marked their findings in the printed world
map. The correct answers were marked on the second printed similar map
(fig. 4). The pupils were most interested in sound samples of the different
languages of the world where it was more difficult to determine which
language is correct and where in the world it is used. This activity was also
solved by pupils of lower grades based on their own experience of from
holidays, trips or television programs. The smelling samples of various spices
from the world were easily identifiable, but the localization of their
occurrence on the map (production, cultivation) was challenging for pupils
because they could not search for the correct answers on the Internet, in the
atlases or in another print resource, but they had to rely on their own
knowledge.

Fig. 3. World by Senses in the Vedecky jarmok (Science fair) event — sense of
sound.

2a W =3

Fig. 4. Sample of maps used for the methodology World by Senses in the
Vedecky jarmok (Science fair event — sense of smell).
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CONCLUSION

Activating methods are often applied in geography teaching mainly through
didactic games, tasks or experiments. These methods were used in many
studies which deal with geography teaching such as Vilinovd, Repaska, Herda
(2014) who used these method in project teaching or Kramarekova, Dubcova,
Vojtek (2012) who deal with cartography teaching in Slovakia or Dubcova et
al. (2013) who apply these methods in field teaching of geography and many
others.

Based not only on the above mentioned results, it can be claimed that
a competent teacher has to know a lot of ways to not only teach pupils as
much as possible, but also to engage them, motivate and develop the relation
to education process. The development of pupils' creative abilities requires
intentional creation of creative situations in the teaching process.
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Zhrnutie

Prispevok sa zaobera aktivizujucimi metédami vo vyucbe regiondlnej
geografie, priCom v prispevku uvadzame konkrétne metodiku venovanu
vyucbe regionalnej geografie Slovenska pre 8. rocnik ZS pomocou tejto
metddy a badatelského pristupu a aj jej aplikaciu.

Metodika Slovensko_zmyslami sa zaobera vyucbou regionalnej geografie
Slovenska zmyslami. Ziaci pomocou zmyslov spoznavaju Specifikd jednotlivych
regionov Slovenska. Tdto metodika bola verifikovana v edukaénom procese so
Studentmi ucitelstva geografie pri vyucbe didaktiky geografie, pricom Studenti
ako plusy tejto metodiky uviedli najma hravy pristup, vyhladdvanie vedomosti
z r6znych zdrojov, nie len printovych, vyuZitie IKT (interaktivna tabula, tablety,
internetové pripojenie ...), odmenu Ziakov formou ochutnavky slovenskych
potravin, zapojenie zmyslov a podobne. Ako nedostatky metodiky uviedli
najma narocnu pripravu ucitela (Cas, zru¢nosti) na vyucovaciu hodinu, kratku
Casovu dotdciu, manipulaciu s IKT.

Metodiku Slovensko zmyslami sme pretransformovali na Svet zmyslami
orientovanu na regiondlnu geografiu sveta a tu sme aplikovali na podujatiach
Vedecky jarmok a Univerzitnych dfioch, kde ju overili najma Ziaci Z5, ale aj
ostatni ndvstevnici tychto podujati. Ziakov najviac zaujali zvukové ukdazky
jednotlivych jazykov sveta, kde bolo pre nich naro¢nejsie urdit, ktory jazyk je
spravny a v ktorej asti sveta sa s nim hovori, avsak tuto aktivitu vedeli vyriesit
aj Ziaci nizsich roCnikov na zaklade vlastnych skuisenosti z dovoleniek, vyletov,
¢i televiznych programov. Cuchové ukazky koreni sveta boli sice lahko
identifikovatelné, ale lokalizacia ich vyskytu na mape (produkcia, pestovanie)
bola pre Ziakov naroc¢na, nakolko nemohli vyhladavat spravne rieSenia na
internete, v atlase, ¢i inom printovom zdroji, ale museli sa spoliehat len na
vlastné vedomosti.

Na zaklade nielen tychto vysledkov mézeme konstatovat, Zze schopny ucitel
musi poznat vela spésobov, ako Ziakov nielen ¢o najviac naucit, ale aj zaujat
ich, motivovat a vypestovat v nich vztah k vzdelavaniu.
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Abstract: Technical University of Liberec, Technical University of Dresden-
International Graduate School Zittau and Czech University of Life Sciences
Prague within the framework of the cross-border co-operation project
“Prameny spojuji/Quellen verbinden” (Springs connecting landscapes and
countries) applied mostly physical geographical studies in education. The
project is providing resources and capacities to develop, implement and
maintain practical education of students from all three institutions in the field
of Earth, natural sciences as well as human sciences. Altogether 85 students
have participated in the project activities and have been practically trained;
moreover 6 Bachelor and 5 Maser theses were carried out up to now.

Key words: Education, cross-border cooperation, springs

INTRODUCTION

Practical education in Earth and natural sciences has been increasingly
supported over the past decades and centuries. The proper ratio between
theoretical and practical education remains a challenge not only in basic and
secondary schools, but also in universities. Practical education is typically a
resource- and time-consuming activity during both preparatory and
implementation phases. International projects with student participation and
educational components have increasingly proven to meet these challenges
and promote innovative tools in the practical education. These projects can
on one hand supply the financial resources needed for the practical and field
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education and, on the other hand, involve the students in various practical
scientific tasks included in implementing project work plans.

This approach has been recently employed by three institutions - Technical
University of Liberec (TUL), Technical University of Dresden- International
Graduate School Zittau (IHI) and Czech University of Life Sciences Prague
(CZU) within the framework of the cross-border co-operation project
“Prameny spojuji/Quellen verbinden” (Springs connecting landscapes and
countries), supported by the joint Czech-Saxonian EU programme Interreg 5A
SN-CZ 2020 “Hallo Nachbar.Ahoj sousede”. This project providing resources
and capacities to develop, implement and maintain practical education of
students from all three institutions in the field of Earth, natural sciences as
well as human sciences. The springs were chosen as objects of
multidisciplinary scientific and educational interest and valuable cross-border
historical and cultural heritage.

The essential target group of this project are students, prevailingly those
studying bachelor degrees in geography at TUL, master degree students from
CZU and bachelor to postgraduate students from IHI. The principal aim of the
project is to educate the participating students in a wide spectrum of
geographical, geological, biological, hydrochemical and ecological disciplines
related to the research of spring and water ecosytems. As of today, the
project is launching its second half after having provided three workshops,
one summer school and various research tasks supporting the theoretical
background of the practical education. Hence, this paper describes experience
made with educational applications of geographical and other research in the
frame of this project (Vitvar et al. 2017).

The project: Springs connecting landscapes and countries

The project “Prameny spojuji/Quellen verbinden” (http://quellen.tul.cz) was
created by researchers from the Technical University of Liberec, Czech
University of Life Sciences and Technical University of Dresden and started in
2016. This three-year project aims at improving the skills of students of
participating universities to promote research across the borders and
implement various types of educational activities, supported by
complementary research of about 40 selected spring ecosystems in the cross-
border Liberec-Zittau area. This research and educational topics include
geography, geology, hydrology, hydrochemistry, hydrobiology as well as
human geographical approaches to assess the historical and cultural
development of the spring ecosystems and its current vulnerability and role in
the landuse management. These 40 springs were selected upon relevant
available information and field pre-screening of about 100 springs, which
represent the variety of geological, hydrochemical, hydrological,
hydrobiological and human geographical aspects of the studied area.

The educational part of the project has been implemented via workshops and
summer schools. Each workshop focused on different field of study of the
spring, typically related to the dominant competence of the host university.
The Liberec workshops are therefore aimed to the geological,
geomorphological and also human geographical aspects of springs (Fig. 1). The
applications of GIS methods were demonstrated for collecting, storing and
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analysing spatial data, as well as using of cartography methods for
visualization of the results. The Zittau workshops are aimed to field
measurements of basic physico-chemical parameters (such as temperature,
pH-value, electrical conductivity and dissolved oxygen content), of water,
water sampling and hydrochemical laboratory analyses. Finally, the Prague
workshops address the hydrological, hydrobiological, botanical and
ecotoxicological aspects of the spring ecosystems.

The methods learned during workshops have been thoroughly employed by
students in their own spring studies. The topics of the student work include
searching, mapping, pre-screening of more than 100 springs and pre-selection
of the 40 springs for detailed studies, fieldwork and water sampling,
hydrochemical and hydrobiological laboratory work on analyses of water,
biota and sediment, elaboration of historical and land-use aspects of spring
ecosystems, and innovative visualization approaches in field and desktop GIS
applications.

Educational events

The main activities of the “Prameny spojuji/Quellen verbinden” project
include workshops and summer schools, where their participants elaborate
various theoretical and practical topics of their theses or study exercises.
These workshops differ from summer schools in duration (3 days versus 6 in
summer schools) and focus. Whereas the workshops address more thoroughly
a selected set of topics upon the prevailing competence of the host
institution, the summer school aims to provide a comprehensive summary of
the research approaches applied in the spring research. Both types of events
strongly emphasize practicing, fieldwork, learning by own experience and
inter-institutional cross-collaboration in student teams.

Until now, three workshops and one summer school were implemented.
Other three workshops and one summer school are planned until the end of
the project in January 2019.

The first workshop was called “Surveys of Springs” and took place in Zittau
from 12 to 14 June 2016. It was focused on methods of collecting field data
about springs, training with various types of measurement devices and
performing simple chemical analyses of water in the IHI l[aboratory. In addition
to the hydrochemical laboratory facilities, the meteorological station and
monitoring devices of meteorological, soilwater and groundwater data were
presented. The workshop was attended by a total of 14 participants.

The second workshop was called “Springs are alive” and took place in Prague
from 20 to 22 October 2016. The workshop was focused on the methods of
studying living organisms in springs and their ecosystems and the research of
relationships between living organisms and chemical parameters of water
(such as water quality and pollution). Participants have practiced
distinguishing between different types of plants, algae and cyanide bacteria as
well as monitoring and capturing of benthic organisms living in the spring
ecosystems and their identification in microscopic laboratories. Part of the
workshop was also devoted to laboratory determination of potentially toxic
metals in the selected organisms and in sediment. The workshop ended with
a final team competition, attended by 29 participants.
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The third workshop was called “Land of Springs” and took place from 6 to
8 April 2017 in Liberec. The central theme of the workshop was the influence
of geography on springs, in particular the influence of geology and relief on
the one hand and the influence of human use on spring landscape and
ecosystems on the other hands. Students learned to recognize the
relationships between the geological subsoil, the relief forms and the localities
where the springs are located. They also practiced how to describe the human
influence on the spring area sites, explore the human attitudes to water
resources by the means of mental mapping, and visualized their results using
ArcGIS Online. The workshop was again wrapped-up by a final team
competition, with a total of 27 participants.

— 7o = x e o

Fig. 1. Practical education in geology in framework of the summer school.
Source: Martin Masek

The first summer school was named “Summer school with springs” and took
place from 17 to 22 September 2017 in Hefmanice (Jablonné v Podjestédi
municipality), Zittau and Prague. The aim of the summer school was to
present in an overall manner all the above-mentioned activities, with
emphasis on attractive educational approaches, fieldwork and mini-project-
cooperation in student teams. The student mini-projects included first
mapping of selected sources, measurement of their parameters, and sampling
of water and biota. In the improvised laboratories in the accommodation in
Hefmanice, biota samples were analysed, water and sediment samples were
analysed in laboratories in Zittau and Prague, where students learned basic
methods. All obtained data were stored in the GIS, and the results were finally
presented in the form of team mini-projects. A total of 15 students attended
the summer school.

Cross-border educational aspects

The project “Prameny spojuji/Quellen verbinden” has established
a sustainable cross-border cooperation of two neighbouring regional
institutions (IHI and TUL-Geography Department) that both have been
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developing educational programmes that focus on regional environmental
aspects. Although both departments have been facing changes and
adjustments of competences and programmatic structures in the very recent
past, this project and its outcomes have created a sustainable platform for
cooperation of both educational units and their students on topics related to
environmental and geographical aspects of the transboundary region Liberec-
Zittau. The platform has been supported by a variety of projects funded
through the transboundary research and networking programmes such as Ziel
3 and Interreg.

Up to date, 6 Bachelor and 5 Master theses were carried out in the framework
of these programmes at TUD-IHI, TUL and the respective project partners in
Prague (Czech Technical University in Prague, Czech University of Life
Sciences). All these have elaborated transboundary field data from both
countries and provided a solid knowledge and cooperation base for further
transboundary practical education in this region.

The importance of experiencing practical science for the training of university
students is shown on example of this cross-border cooperation project. Higher
education in various European countries, including the Czech Republic,
records the decreasing of practical skills to conduct research of the individual
scientific fields (Whittle et al. 2010). If students are involved in a project with
a team of scientists, they can easily gain practical experiences from
researchers directly and learn research habits in practical situations rather
than just theoretical ones. This can be one of their motivations to further
education and to better preparation for both further education and the post-
graduate practice. The interdisciplinary focus of water spring research
strengthens the students' awareness of the need for team communication
and the nature of the involvement of scientific disciplines in solving practical
tasks.

Case study

The final evaluation of the springs is not finished jet. To demonstrate
methodology and results from field work we selected the Ploucnice spring
(Vitvar et al. 2017).

The Ploucnice spring is situated in the Podjestédi (Lower Jestéd region) and
has already been marked on old maps (eg. Turnov 1951). Its original name in
German language was “Polzenquelle”; the Czech name “Pramen Ploucnice” is
referred as literal translation (Vitvar et al. 2017).

We provided geological and geomorphological field study of the surround
area. The Ploucnice spring is situated in the Bohemian Cretaceous Basin, in
the valley between Osec¢na and Jantv DUl. The major sediment of surrounding
is marine sand to fine grained conglomerate Turonian in age belonging to
Jizera Formation. The valley itself is filled by Upper Pleistocene loess, right
next to the spring are fluvial clay, sand and gravel. The whole area is fragile,
deformed from northeast to southwest direction, which is indicated by short
tectonic faults (Ulicny, 2001).

Vegetation characteristics of the spring surroundings were studied using two
methods: biotope description and fytocenological relevés, which were
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described in details in Vitvar et al. (2017). Ploucnice spring is characterized by
a seminatural mixed montane sycamore-beech forest with dominant Acer
pseudoplatanus, Fagus sylvatica and sporadically mixed with Alnus incana
(Vitvar et al. 2017).

Macroinvertebrate samples were collected twice a year by a quantitative
method. According to Vitvar et al. (2017), the most abundant
macroinvertebrate species at the Ploucnice spring was freshwater shrimp
(Gammarus fossarum).

Water samples were analysed in the TUD-IHI laboratory in Zittau, the
complete and more precise results, see Vitvar et al. (2017). Physical
parameters of water were measured in spot by Multimeter WTW Multi 3430.
The water of Ploucnice spring is moderately mineralized (average conductivity
is 242 pS/cm), with average pH is 7.21 and the average dissolved oxygen

concentration is 8.6 mg/l. The major ions (NOs, 5042‘, cl and PO43‘) were
analysed by lon Chromatograph Dionex 1CS-1100. The dominant |ons in

PIoucmce spring water is Ca and HCO3, the less abundant anion is SO4 and
Mg

The human geography analysis of springs was carrying out by semi-structured
interviewing, studying archives and local fairy tales. Probably the best-known
of story is about the peasant who drove up to the spring with horses
harnessed to a fully loaded carriage; and since the spring was very deep he
got drown in it (Interview with the mayor of Osecna, Jifi Hauzer, 26. 7. 2016;
Interview with the mayor of Janlv DUl, Jan Masek, 26. 7. 2016). One of the
local fairy tale is about a wicked waterman who drowned everybody who tried
to poach in his water (Rehacek, 1997).

CONCLUSIONS

The project “Prameny spojuji/Quellen verbinden” has high educational
potential; altogether 85 students have participated in the project activities
and have been practically trained. Most of the students continued in project
activities during the whole year and experience and knowledge, gained by the
project, have certainly complemented knowledge obtained during their
regular studies. The students have also been working on their bachelor and
master thesis, which are connected with project activities or with their field of
study and experiences gained in scope of the project. Major added value
should also be seen in cross-border and international scope of the project and
its participants.
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Shrnuti

Technickd univerzita v Liberci, Technicka univerzita v Draidanech -
Mezindrodni postgradualni Skola Zittau a Ceska zemédélska univerzita v Praze
v ramci projektu preshraniéni spoluprace “Prameny spojuji/Quellen
verbinden” aplikuji do vzdélavani poznatky z geografického vyzkumu. Projekt
poskytuje zdroje a kapacity pro rozvoj, implementaci a udrzovani praktického
vzdélavani student( ze vsech tfi instituci v oblasti pfirodnich i humanitnich
véd.

Vyzkum pramend je zaméfen na geografické, geologické, hydrologické,
chemické a biogeografické studium vody a okoli prament. Komplexni studium
je provadéno spolecné se studenty bakalafského a magisterského stupné ze
vSech zapojenych instituci. Celkem 85 studentl se doposud Uucastnilo
projektovych aktivit a bylo prakticky vyskoleno; navic bylo vytvoreno 6
bakalarskych a 5 magisterskych praci.

Studenti zapojeni do projektu jsou v kontaktu s tymem védcd a mohou od
nich ziskdvat praktickou zkusenost i navyky badat a védecky uvazovat, ptimo
v konkrétnich praktickych situacich, nikoliv jen téch teoretickych. To vede
jedna k jejich motivaci ddle se vzdélavat, a také k lepsi pfipravé jak na dalsi
vzdélavaci stupné, tak na praxi v obdobi po absolvovani univerzitniho studia.
Pfidanou hodnotou pak je pfeshranié¢ni a mezindrodni dimenze projektu.

Na pfikladu pramenu Ploucnice pfedstavujeme metodiku a pFedbéiné
vysledky naseho studia. Pramen Ploucnice se nachazi v Ceské kridové panvi,
¢emu odpovida i vapenato-hydrogenuhli¢itanova voda. Kolem pramenu
prevladaji javory a buky, v prameni samotném Zije nejcastéji bleSivec potocni
ze skupiny sladkovodnich rlznonozcli. Mimoradné postaveni pramene
Ploucnice, jako jednoho z nejvydatnéjsich pramen( ve stfedni Evropé, se
projevuje mimo jiné i v mnozstvi legend a pfib&hl spojenych s nim.
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Abstract: Statistical analysis of air temperature variability in the Brno urban
area is the aim of the work. Datasets from professional, institutional and
amateur meteorological stations were utilized for the 2015-2016 period.
Preliminary results include the evaluation of availability, reliability, and
usability of amateur stations” data. Air temperatures of selected
meteorological stations were used in order to complete individual time series.
Different approaches were compared and evaluated.

There are qualitative differences between stations due to the diversity of
conditions of measurement and station parameters, mainly sensor placement,
type of surface and spatial exposition. Five distinctive groups of stations were
singled out following the evaluation of those parameters via cluster analysis. It
was demonstrated that sensor placement and microclimatic conditions play
a more significant role in air temperature measurement than basic physical-
geographical factors (altitude, longitude).

Key words: air temperature, amateur meteorological stations, quality control,
time and spatial interpolation, cluster analysis

1 INTRODUCTION

Data from meteorological stations serve for evaluation of climatic situation,
but also to give information about current weather and predict its future
course. In order to ensure maximum precision of the meteorological analysis,
it is desirable to use a homogenous network of stations that is at the same
time as dense as possible. Czech Hydrometeorological Institute (CHMI)
operates over 800 meteorological and climatological stations that should
meet the standards established by World Meteorological Organization
(WMO). [1] [2].

In the Czech Republic there are numerous meteorological stations operated
on amateur or semiprofessional level by either individuals or institutions
(expert offices of universities, city organizations, etc.), that are interested to
collect and make available their own station data. Weather information could
be also obtained from Amateur meteorological society (AMS) that is in a long-
term cooperation with CHMI, or directly from the owners of amateur
meteorological stations. Their stations however often do not conform to the
WMO standard and are typically differing in measuring conditions as well as
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quality of measuring instruments. The most influencing elements for air
temperature measurement are among others sensor type and its placement
(height, exposition, open/closed space), color, type and form of radiation
cover, type of surface in the proximity of the sensor (natural/artificial) and the
surroundings of the station in general (obstacles, surface diversity).

Besides meteorology and climatology, the air temperature records are used in
other domains, such as transport and agriculture or integrated rescue system.
The wide scope of climatological analyses gave base for a plurality of scientific
studies, that not only deal with statistical evaluation of air temperature, but
also describe different methods and drawbacks of data processing and point
to the issue of non-standard meteorological stations [4] [5] [6] [7]. Many
researches nowadays focus on the topical phenomena of heat island
formation inside the city. Hand in hand with population growth, population
density in cities and world urbanization rises the impact of urban environment
on air temperature and other meteorological elements [8] [9] [10] [11]. An
important stage in data processing is the control of their quality, consisting
among others from definition of missing data periods, identification of errors
in measurements and records. This phase is in longer-time series followed by
series harmonization, which could be carried out through diverse statistical
tests and instruments, described in several professional publications [12] [13].
While aiming to procure complete records, it is necessary to supplement
those values that are either missing, or cancelled due to detected errors.

A dominant majority of publications, that for different objectives examine
regional variability of air temperature, implements preferably data from
professional meteorological stations or from special-purpose stations [5]. This
work aims to appraise the usability of amateur stations as well, which might in
ideal cases supplement the network of professional stations and thus
contribute to a spatial refinement of status and course of weather, help
characterize the microclimate of specific localities or analyze temperature
extremes. Amateur meteorological stations have already been used for some
studies abroad e.g. estimation of existence of heat island inside a city in the
Netherlands, or in the USA, where they provided a more complex information
of the current weather conditions for tourists via Internet [14] [15]. In the
Czech Republic this is a first attempt to evaluate the potential and possible
pitfalls of this kind of meteorological data.

2 DATA AND METHODS

For air temperature variability analysis in Brno and surrounding area in the
period 2015-2016 were employed 18 meteorological stations, using
maximum air distance of 25 km from the city center as a criterion of selection.
Spatial distribution is demonstrated in Figure 1. It illustrates a non-
homogenous group of stations within which could be spotted amateur
stations (operated by individuals), as well as those operated by institutions of
university or other character or the Czech Hydrometeorological Institute in
professional mode (station Brno-Tufany). A more detailed resume of the
stations is contained in Tab. 1. Stations recorded data in various time steps
that were converted into 1h step for consequent analysis.
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Fig. 1. Spatial localization of employed meteorological stations in Brno and
surrounding area; abbreviations of station names are explained in Tab. 1 (CP -
locality Cerna Pole, containing a total of three stations — Met, Dav, Arb).

Quality control of the data was the first step of their processing. The air
temperature course for every station was drawn in a monthly step.
Consequently, this was supplemented by the air temperature course of the
reference station BTp, which had been selected as the only professional
station of the group. If accessible, interval minima and maxima of air
temperature were then visualized. This subjective method was applied to
identify the most frequent types of errors and most problematic stations. The
resulting detection of suspicious values was based on the following objective
parameters: (1) air temperature values fall outside the interval <-50;50> °C;
(2) interpolated value (bilinear interpolation) from the 2 neighboring values
differs from the real value by more than 15 °C (only counted if the time
difference of the near observation times does not exceed 31 minutes); (3)
occurrence of constant values — if there are at least 5 consecutive identical
values within a 2h time window; (4) if the values of the controlled series differ
from the reference series by more than 10 °C (only counted if the available
time in the reference series does not exceed 20 minutes from the time of
observation); (5) air temperature is lower that the dew point temperature (in
case the dew point temperature is available); (6) air temperature is lower than
minimum or higher than maximum air temperature (if those are available for
the interval).



Tab. 1: List of used stations and their characteristics (station type: A — amateur,
| - institutional, P - professional)

Altitude Measurement
Station name Abbr. Station type [m] interval [min]
AMS Brno-Turany BTa A 242 60
CHMU Brno-Tufany BTp P 241 30
CP Arboretum Arb [ 247 15
CP DAVIS Dav [ 248 5
CP METEOS6 Met [ 248 10
Holasice Hol A 199 5
Hosténice Hos A 351 1
Kohoutovice Koh A 406 1
Krédlovo Pole KrP A 256 5
Kravi hora Hve | 299 4
Lazanky Laz A 339 60
Rousinov Rou A 244 1
Sobésice Sob A 383 5
Svatopluka Cecha SvC A 253 10
VD Brnénska VDB [ 236 60
Zbysov Zby A 345 1
Zabgice Zab [ 180 10
Zeledice Zel I 220 60

Group of suspicious values was then finally evaluated and verifiable errors
were removed from the series. The algorithm did not succeed in detecting all
data, which were removed in the end. On the contrary, it pointed to many
values that were probably correct. Problems occurred for example due to the
atypical placement of sensors, where there was a big difference with regard
to the reference series. Therefore, the data were not representative for
a larger vicinity of the station, but only for the given atypical placement of the
sensor (e.g. on the facade of the building). This led us to carry out a thorough
field exploration of all stations, metadata collection, photographic
documentation and geodetic measurement. A confrontation with valid
meteorological standards [1, 19] brought about following findings:

1. occurrence of obstacles (such as buildings, trees) modifying the
radiation and wind conditions within a distance of 4 times the height
of the obstacle from the station,

2. the height of the temperature sensor over the ground surface

3. type of the radiative shield (w. shelter — wooden shelter, ? —
parameter had not been found),

4. sensor location (such as open space, roof of a building, wall of a
building — the sensor is positionned directly on the wall or at a
maximum distance 50 cm),
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5. type of ground surface (P — paved, G — grassy, M — paved + mixed in a
distance < 5 m),
6. spatial exposure (no obstacles occur in the given direction).

The observed parameters are illustrated in tab. 2. No technical parameters
were considered (sensor manufacturer, measurement accuracy, calibration
frequency, etc.).

Tab. 2: Summary of parameters influencing the recorded air temperature data
according to [1] and [19]

Station | Obstacles Sens?:ﬂ'i'e'ght Rzﬂ'izmle Placement | Surface ExP?f]'tlon
BTa YES 3,5 PVC box wall P 280-100
BTp NO 2 standard space G 0-360
Arb YES 2 standard space G 0-360
Dav YES 1,7 standard space M 330-30
Met YES 2 standard space M 330-30
Hol YES 2 standard space M 360-180
Hos YES 2 standard space G 260-80
Koh YES 8,5 PVC box wall P 90-270
KrP YES 2 PVCbox | space G 330-360
Hve YES 10 PVC box wall M 315-45
Laz YES 1,5 w. shelter space G 240-10
Rou YES 2 standard | space M 235-145
Sob YES 2,3 standard wall P 210-240
svC YES 12 PVC box wall M 260-80
VDB YES 1 ? space G 0-180
Zby YES 2,7 standard wall M 360-90
Zab NO 2 standard space G 0-360
Zel YES 4 ? space M 300-120

Frequency of failures (Figure 2) is another indicator of data usage. It has been
evaluated after the interpolation to whole hours was finished (see below),
since some stations either recorded the data in such fixed observation times
that never or rarely corresponded with whole hours (Laz), or were recorded in
an irregular time step (Hve).

One of the possible ways to supplement the missing data is to apply
atemporal interpolation from the existing data of the given series. The
accuracy of interpolation depends not only on the interpolation method, but
also on the period to which data are interpolated. For our case the selected
interpolation method is bilinear interpolation from neighboring values. A main
disadvantage of such method is its incapability to interpolate extremes. On
the other hand, the fact that it does not generate unrealistic values is a clear
benefit. Another method was considered to compare the accuracy — to take
the last available value (value of the beginning of the given interval) and
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simply copy it to the place of the missing data. In order to estimate the
expected accuracy of interpolation, a test of accuracy of above stated
methods has been executed on stations with 1-minute data (Hos, Koh, Rou
and Zby). The tests worked with different time intervals in between the given
data up until a duration time of one hour. Interpolation was realized for all
possible cases inside this interval. E.g. for a 5-minute interval we tested the
interpolation accuracy of 1, 2, 3 and 4 minutes after the beginning of interval.
All possible intervals of this length that could have been derived from the
data, which offered a comparison between interpolated and real value, had
been considered. The standardly applied characteristics were counted for the
accuracy appraisal: RMSE (root mean square error) and values of 95% and
99% quantile of error (absolute value of difference). Consequently, a
dependence of those characteristics on the time of day has been surveyed.

As there were several time outages longer than one hour that could not have
been filled by interpolation, the values had to be estimated with the use of
data from neighboring stations. An optimal number of most suitable stations
had to be chosen for this calculation. A set of most similar stations was
defined for each station. Appropriateness of stations for the calculation was
assessed through: (1) coefficient of correlation, (2) standard deviation of value
differences on the stations, (3) Euclidean distances from the cluster analysis
and (4) geographic distance. Five stations were always selected on the base of
those criteria [12]. We determined five air temperature estimates by adding
the average difference between the calculated station and the given station
for each of the five stations. The resulting air temperature estimate was done
and presented on the average of these five estimates (no weights were
considered). Similarly, other combinations of selection from these stations
were tested - from four stations, omitting one of them, three and two most
similar stations, and each of five stations individually.

This procedure has been applied on all data without distinction of time, but
also individually for every hour of the day. The role of selection of stations
individually for every hour in contrast to the selection based on all data and
their use for whole day has also been subjected to a test. After the appraisal
of interpolation accuracy (RMSE) for observation times with available
observations, the best method as well as the optimal set of stations for every
station was selected and missing values were calculated. In case the best
combinations of stations could not have been used due to failures on one of
them, the next best available combination was applied respecting the order of
successfulness.

A cluster analysis was carried out on the common data of all stations in order
to express the rate of relative similarity of air temperature time series from
individual stations. The analysis figures among explorative multidimensional
statistical techniques that are often used in climatology to define the climatic
zones [e.g. 16]. In case of smaller territorial range the results of cluster
analysis may serve for clustering of stations with similar standpoint or
exposition conditions [17]. The aim is to reduce the total number of stations
into several clusters, where the stations are as similar as possible and stations
outside of a given cluster are as different as possible. The cluster analysis
offers a larger number of possible ways to arrange the stations into clusters.
Two methods were selected based on the recommendations provided by
climatological studies [18] — non-hierarchical clustering via k-means and
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hierarchical clustering using Ward method. A quantified rate of difference is
Euclidean distance that can be calculated between either individual clusters or
among all stations. To ensure the representativeness of results from given
methods only those hourly observation times were selected in the period
2016-2016, which disposed of available data from all stations (2 731 cases
from possible 17 544). Software STATISTICA 12.0 was employed for data
processing.

3 RESULTS

At least one piece of information was removed on 10 from 18 stations. This
concerned stations Arb (0,38% values removed), BTa (1,68%), Hv (< 0,01%),
Koh (2,87%), KrP (5,25%), Met (< 0,01%), Sob (0,19%), SvC (6,07%), VD (0,66%)
and Zab (< 0,01%). Considering the stations with more than 1% of removed
values (BTa, Koh, KrP, SvC), the most frequent cause of removal was the
occurrence of constant values or continuous significantly varying data ended
with an outage or abrupt change. In other stations it was mostly individual
notably differing values. For some stations, in the case of measurement failure
(or record failure), a defined value falling outside of the range of real values
appears. Such value, e.g. in Arb station, was not identified until this control,
which means it is not a result of faulty measurement but measurement
failure.

The most missing data appears in station Zel, as this station started measuring
in 2016 (Fig. 2). More than 10% of data is also missing in stations BTa, KrP,
Koh, Laz and Dav. Only station BTp and thanks to the temporal interpolation
Zby as well, show all data from the period 2015-2016 (17 544 values).
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Arb Dav Hol Hos Hve KrP Koh Laz Met Rou Sob SvC BTa BTp VDB Zab Zby Zel

Fig. 2. Percentage of data completeness in time series (1) and ratio of
temporally-interpolated values (2) from all theoretically possible hourly records
in the employed meteorological stations in 2015-2016.

As far as the estimated accuracy of temporal interpolation, the results for
individual stations are comparable with the exception of Koh, which
demonstrated a significantly lower accuracy. This is evidenced in Figure 3,
depicting maximum value of RMSE for interpolation within selected length of
interval. Similarly, depending on the length of interval, maximum quantile
(Q95, Q99) values rise as well. The worst results inside one time interval
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appear close to the middle of interval. The more the values approach to one
of the limit values, the more rises the accuracy. Bilinear interpolation returns
better results in comparison to the method of last available value, even for a
point in time just a few minutes after this last available value has been
recorded. If compared the dependence of characteristics (RMSE, Q95, Q99) on
the time of day, the Koh stands out from the other stations again. The
disparity appears not only in size, but also in time of occurrence of extreme
values. For Koh the accuracy of interpolation augments from minimum values
at night to its maximum between 6—8 PM, while rest of the stations encounter
worst quality results around midday and then the characteristics gradually
decline.

Temporal interpolation was applied to supplement missing values on full
hours for all stations on such event, where the window between the available
values around this hour was maximum 60 minutes and one of those values
had been recorded maximum 10 minutes from the given observation time. On
the base of above described tests on 4 stations the resulting estimated value
of RMSE in the worst case is 0,2-0,3 °C, Q95 around 0,5 °C and Q99
0,8-1,0 °C. No value was filled with this technique on 7 stations from 18
(Figure 2). Apart from Hve and Laz stations that have not returned any
recorded value exactly on the hour, more than 10% of possible data were
calculated this way for Hol and SvC and more than 1% for KrP and BTa.

0,40

time [min]

Fig. 3. Maximum values of RMSE time-interpolation of 2-60 minutes intervals
for stations Hos, Koh, Rou and Zby based on data from 2015-2016 period.

Spatial interpolation helped to supplement all data. Calculation via mean
difference of air temperatures without distinction to the time of a day turned
out to be substantially worse than calculation with a link to every hour
separately. The best criterion for the selection of stations proved to be the
standard deviation (in 12 cases). Coefficient of correlation was more
appropriate in 5 cases and in 1 case it was the Euclidean distance from the
cluster analysis. The difference between using the same station for a whole
day and individual selection of stations for every hour was not distinct (but
individual selection was better in 15 cases). The optimal number of stations in
two cases (closely placed stations Arb and Dav) was only one selected station.
The rest of the possibilities (selection of 2, 3, 4 and 5 stations) appear to be
the best 4 times each. RMSE would decline with the rising number of selected
stations during elimination of cases of neighboring stations (Met, Dav, Arb).
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Mean RMSE value amounts to 0,9 °C and ranges from 0,3 °C (Met) to
1,7 °C (KrP), mean value of Q95 is 1,9°C (0,6-3,0°C) and Q99 3,1°C
(1,3-7,2 °C). Results for the examined stations are therefore considerably
worse than would correspond to the range of temporal interpolation. For
example the result of spatial interpolation in the best station Met is
comparable with temporal interpolation from the hourly interval on
30 minutes in the worst station Koh.

The results of cluster analysis prove that geographic distance of stations is not
a crucial factor of shared variability in the air temperature data. A more
notable impact could be attributed to the sensor placement (open space/wall,
city/landscape) or microclimatic conditions. The group of 18 stations can be
divided into five clusters through the application of k-mean method (1 - Laz;
2 — KrP, Rou, SvC, BTa, Zab; 3 — Zel; 4 — Hos; 5 — rest of the stations), while
cluster no. 2 typologically corresponds to the stations with higher rate of data
variability caused by placement on the walls of buildings (SvC, BTa), in the
landscape (Zab) or at the periphery of a smaller city (Rou). The cluster no. 5
represents an inhomogeneous group of city stations with the exception of Zby
that is however situated inside a former industrial area. Stations constituting
autonomous clusters are located in places characteristic with specific
microclimatic slope and valley conditions (Laz, Hos). Almost identical
distribution of stations results from Ward method that additionally brings also
the genesis of clustering. Analysis of clustering recommended such Euclidean
distance, that divides the stations into 7 clusters (Figure 4).
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Fig. 4. Cluster analysis dendrogram for the set of meteorological stations in the
period 2015-2016 from common hourly data of air temperature (dashed line
illustrates the Euclidean distance for definition of individual clusters).

4 DISCUSSION AND CONCLUSIONS

The results of field survey confirm that the stations are typologically very
diverse. The differences are induced by their different parameters resumed in
tab. 2. Some of those parameters in the given urban setting influence the
meteorological data more significantly than basic physical-geographical
parameters (altitude, longitude, topography). This mostly concerns sensor
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location, type of surface and exposition. That is why it is very difficult to
interpret data in sum and in context of other works [5, 9] to discuss, e.g. the
issue of the city thermal island. A short period of time prevents the use of
data for climatological purposes. Nevertheless, it is possible to present the
basic statistical characteristics of the period 2015-2016 on the basis of
complete time series, supplemented by temporal or spatial interpolation data
(Figure 5). No significant discrepancies were found. Stations located at higher
altitudes north of Brno (Laz, Hos) are cooler and the data are also affected by
valley location of the stations compared to other stations. As far as urban
stations, SvC could be labelled the hottest station, which is most likely due to
the combination of sensor position on the wall of the building and the black
radiant shield. Comparison of three nearby stations in Cerna Pole (Ard, Dav,
Met) confirms that the physical distance or altitude is not the most important
parameter within the analyzed stations’ set. For a more detailed
interpretation, it is necessary to analyze the data under specific
meteorological situations (radiation x advection days, etc.) at different times
of the day, which would be the aim of the following research issues.
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Arb Dav Hol Hos Hve KrP Koh Laz Met Rou Sob SvC BTa BTp VDB Zab Zby Zel

air temperature [°C]

Fig. 5. Basic statistical characteristics of air temperature for individual stations in
the period 2015-2016 (the dashed line corresponds to the average air
temperature of the BTp reference station).

Temporal interpolation is a more appropriate method of adding missing
values than spatial interpolation even for a set of nearest stations. It would be
preferable to verify the suitability of both methods even in longer time
intervals than one hour. The accuracy of time interpolation can be expected
to deteriorate with increasing time intervals. At the same time, it is possible to
test other temporal interpolation approaches (e.g. regression models). It was
demonstrated that in the spatial interpolation from the given stations the key
role plays a degree of stations’ similarity which is given by the size of the
standard deviation of the difference of values or the correlation dependence,
and not geographical or Euclidean distance between stations. A different
spatial interpolation provides better results for each daytime separately. It is
also desirable to test the season's dependency. In most cases, it turned out to
be better to limit the selection for less than five stations, which is a generally
recommended number when working with professional station data.

128



The data from most stations located in open space could be used for further
processing. Stations Zel, VDB and Laz, which are influenced by the type and
placement of temperature sensor, are an exception. Data from amateur
stations fixed on building walls are less usable than those from other stations,
especially during radiation weather conditions and during winter season. As
far as the number of outages, the number of corrected values and the
location of the sensors, the following stations provide less usable data: Zel,
KrP, SvC, Koh and BTa. This assumption was also confirmed by cluster analysis.
On the other hand, different microclimatic conditions of the Laz and Hos
stations are projected to the data, revealing the influence of the valley slope,
or basin position of the stations.
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Shrnuti

Data z meteorologickych stanic predstavuji dilezity podklad k vyhodnocovani
klimatickych pomérd, podévani informaci o aktudlnim pocasi, a také pro jeho
predikci. V Ceské republice je velky poet meteorologickych stanic provozovan
nejen oficidlné Ceskym hydrometeorologickym ustavem, ale i na amatérské ¢i
poloprofesiondlni bazi bud’ jednotlivci, nebo institucemi (odborna pracovisté
vysokych skol, méstské organizace, apod.) se zajmem o sbér a dostupnost
vlastnich stani¢nich dat. Jejich stanice se vSak casto vymykaji platnym
standardim a je pro né typickd rliznorodost podminek méreni a kvality
méficich pfistrojd. Na méreni teploty vzduchu ma mj. znaény vliv typ cidla
ajeho umisténi (vySka, expozice, otevieny/ uzavieny prostor), barva, typ
a podoba radia¢niho krytu, dale druh povrchu v blizkosti ¢idla (pfirodni/
umeély) a celkové okoli stanice (pfekazky, riznorody povrch).
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Analyzovana data 18 meteorologickych stanic byla podrobena subjektivni
i objektivni kontrole namérenych udajh. V ramci terénniho Setfeni byla kazda
stanice zdokumentovana s dlrazem na sbér relevantnich metadat. Teplota
vzduchu byla zpracovana v hodinovém kroku stim, Ze chybéjici udaje byly
doplnény algoritmy casové Ci prostorové interpolace. Standardnimi nastroji
(RMSE) byla zhodnocena vhodnost jednotlivych metod. Prostfednictvim
shlukové analyzy a z ni plynoucich euklidovskych vzdalenosti se kvantifikovala
mira podobnosti dat vSech stanic.

Casova interpolace se jevi jako vhodnéj$i metoda doplnéni chybéjicich hodnot
nez interpolace prostorova. Bylo by vhodné ovérit vhodnost obou metod
i v delSich ¢asovych intervalech. Zaroven se nabizi testovani jinych pfistupt
Casové interpolace (napf. regresni modely). Bylo prokazano, Ze pfi prostorové
interpolaci z danych stanic hraje primarni roli mira podobnosti stanic dana
velikosti smérodatné odchylky rozdild hodnot teploty vzduchu i tésnosti
korelaéni zavislosti, nikoliv vzajemna vzdalenost stanic. Lepsi vysledky
poskytuje odlisnd prostorova interpolace pro kazdou denni dobu zvlast. Je
Zadouci otestovat i zavislost na sezdné. Ve vétsiné pfipadd se ukazalo jako
lepsi omezeni vybéru na méné nez pét stanic, coz je obecné doporuceny pocet
pfi praci s daty profesionalnich stanic.

Udaje z amatérskych stanic umisténych na sténach budov jsou hafe vyuZitelné
nez ze stanic ostatnich, zejména pak pfi radiaénim typu pocasi a béhem
zimniho obdobi. Z hlediska mnoiZstvi vypadkl, poc¢tu opravenych hodnot
a umisténi Cidel Ize za hidre vyuZitelné oznacit tyto stanice: Zel, KrP, SvC, Koh
a BTa. Toto vymezeni se potvrdilo i na zakladé vysledkd shlukové analyzy. Na
druhou stranu se v datech promitaji odliSné mikroklimatické podminky stanic
Laz a Hos, kde je patrny silny vliv ddolni svahové, resp. kotlinové polohy
stanic.
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Abstract: The main goal of the army is defence of the state, the fulfilment of
which requires state-of-the-art technologies. Terrain analyses are one of the
basics. The landscape affects almost everything and the water is its important
element. From the military point of view, watercourses are considered as
significant operational obstacles. The characteristics of watercourses,
especially the water regime, are dependent on latitude and altitude, but also
on the climatic conditions of the areas through which the rivers flow. On the
basis of a publicly available database with hydrological data, an analysis was
made of the river characteristics in different types of zonal landscapes. The
water regime should develop very similarly over the course of the year. This
hypothesis was partially verified using the statistical methods. The main goal
is approximate prediction of the water regime in different seasons of the
given type of zonal landscape.

Key words: water regime, zonal landscape, trafficability, river.

1 INTRODUCTION

The landscape sphere represents a complex unite that includes a sphere of
physical-geographical (natural) and human-geographic sphere [3]. Both of
these spheres include several components that bind to one another,
intertwine with each other, and interfere with each other. The physical-
geographic sphere includes lithosphere, atmosphere, hydrosphere,
cryosphere, pedosphere, and biosphere [3], [15]. Lauermann and Rybansky
(2002) describe the landscape as a complex unite, which is created by
interaction, intertwining and influencing the lithosphere, the hydrosphere, the
pedosphere, the lower part of the atmosphere, the biosphere and the socio-
economic sphere. This fact agree with creating the various landscape
classifications around the world, e.g. Képpen climate classification [18],
Holdridge life zone system [9], Trewartha climate classification [4], K&ppen-
Geiger climate classification [11], Whittaker biomes classification [18], Lvovi¢
river types [3], Guilcher or Demek river classification [3] (see chapter 3).

From the previous definitions we can clearly state that one of the basic and
the most important components of the landscape is the hydrosphere (water).
In the nature, the water can be find in all three states and it is in constant
cyclical circulation — the hydrological cycle, which is represented as a system.
Based on this system, we can, according to Chow et al. (1988) or according to
Brutsaert (2005), divide the water into atmospheric water, surface water, and
sub-surface water. Landscape development is directly dependent on the
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intensity of river processes and the development of the river network where
flowing water is the main contributor [3].

The landscape has always had a significant influence on the work of the
military troops, and therefore it has become the subject of exploring military
geography, which ranks among military science disciplines. Effective military
tasks require a variety of analyses, including landscape analysis (terrain
analysis). One of the field analyses, which deals with the influence of
geographic factors on the movement of military technologies, is terrain
analysis [12].

2 THE IMPACT OF LANDSCAPE ON THE VEHICLE MOVEMENT

Terrain trafficability, the ability to overcome objects and terrain obstacles,
always belonged to the interests of the world armies. Knowledge of the
behaviour of the landscape, knowledge of landscape features and their
interrelationships certainly had and still has an effect on the outcome of
military operations, so the issue of terrain trafficability was primarily solved in
the framework of military unites.

Cross-country movement can be defined as the degree of technical
competence of specific vehicles to move around obstacles and overcome
various geographic objects and phenomena [14].

When evaluating geographic objects and phenomena affecting terrain
trafficability, we focus on [6] [7] [12] [14] [16]:

- relief,

- vegetation,

- soils,

- climatic condition,

- waters,

- settlements,

- communications.

The factors are closely related and interact with each other to a certain
extent. The resulting ability of the vehicle to move on the terrain surface is
a function of all factors including the maximum vehicle speed [12].

Another definition states [5] that cross-country movement is driving through
terrain, where the terrain is not adapted to automobile traffic. When
evaluating terrain trafficability, this publication focuses on:

- relief (slope),

- soils,

- vegetation,

- climatic conditions,

- surface roughness.

Focusing on the land water, the analysis of terrain trafficability assesses the
possibility of overcoming water barriers, including watercourses, waterways

and water areas. Water obstacles can be overcome by barking, cruising or
using special technical equipment (pontoon bridges). Factors that enter
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evaluation of drainage overcome are: depth, width, flow rate, flow, and
climatic influences [13]. If we only deal with watercourses and their influence
on the assessment and forecasting of trafficability in a global concept, it is not
necessary to evaluate the factors mentioned in the previous sentence
individually but generally as the effect of water regime to overcome
watercourses.

3 TYPES OF WATER REGIME OF THE RIVERS IN CONNECTION WITH THE
REGIONALIZATION OF LANDSCAPE TYPES

The water regime generally reflects changes in hydrological characteristics
during the period of time (daily, monthly, yearly water regime) and depends
on the effects of many factors, including climatic conditions, source of water
(atmospheric precipitation, melting snow or melting glacier) or altitudinal
zonation.

The regionalization method has resulted in a number of climatic classifications
that divide the area by selected factors. By geographers, meteorologists and
climatologists the most widely used climate classification is the Koppen
climate classification [18]. This classification system is a combination of
latitude, average annual temperature and average annual rainfall, and is made
up of 5 major climatic types and several other subtypes that reflect seasonal
changes in temperature and precipitation. Just rainfall and temperature in
a certain period of time predetermine the water regime of rivers. Another
classification was made by eg Strahler, who proceeded to compile the
classification similarly to Képpen [15].

The water regime of rivers depends not only on climatic conditions, but also
on vegetation distribution. Whittaker (1975) classified 21 so-called biomes
(biome types) that correspond to climatic zones (i.e. annual rainfall and
annual temperature) and vegetation structure [18].

For example, in 1964, M. I. Lvovi¢ distinguished 38 types of water regime of
rivers [3]. In 1965, Guilcher created the classification of river types according
to their regimes. In this classification, we find 13 types of rivers [3]. Demek
(1975) identified the main types of rivers according to the water regime
resulting from the law of the zonal climatic belts as follows:

1. Polar type — melting of polar icebergs and snow water are involved in the
supply of rivers during a short summer; most of the year the rivers has
frozen surface or are frozen down to the bottom.

2. Subarctic type — mainly snow melting water is involved in the supply of
rivers, the underground spring causes the largest flows in the summer; in
wetlands, summer precipitation together with the snow water cause
summer floods; subsurface waters contribute very little, in the winter
there are frozen down to the bottom even great rivers.

3. Temperate type in which we distinguish the following subtypes:

a) with the predominance of spring water supply caused by melting of
the snow cover,

b) with the predominance of water supply caused by rainfall with the
biggest flow in the spring, both due to the numerous rains in this
season, and the melting of the snow cover,
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c) with the predominance of water supply caused by rainfall in the
winter, with a more or less even distribution of rainfall during the
year,

d) with the predominance of water supply caused by rainfall in the
summer due to monsoons.

4. Subtropical (Mediterranean) type with the predominance of water supply
caused by winter rainfall.

5. Tropical type with the predominance of water supply caused by rainfall in
summer; summer abundant rainfall prevails over evaporation, and floods
combine and cause a high flood wave; in the rest of the year the flow is
small.

6. Equatorial type, in which rainfall is abundant throughout the year and
supplies water flows evenly, although the largest flow is in each
hemisphere in the autumn.

The water regime of the rivers is a reflection of several factors, of which the
nature of the climate in the region has a very significant impact. As well as
various climatic classifications or classification of terrestrial biomes, the
classification of river water regimes has also emerged. In all these
classifications, the effect of latitude, rainfall, or air temperature is projected.
Arms (1990) expressed the relationship between climatic characteristics
(temperature and humidity-precipitation) and terrestrial biomes [18].

4 PREDICTION OF THE IMPACT OF THE RIVER WATER REGIME ON
OVERCOMING THE WATERCOURSES

4.1 Input assumptions

An analysis of the prediction of the impact of the river water regime on
overcoming the watercourses has been done using hydrological database
managed by the Global Runoff Data Center (GRDC) in Germany. GRDC collects
and archives flow data from over 9300 profiles from around the world. Part of
the database data can be obtained from the UNH / GRDC Composite Runoff
Fields v1.0 international project (http://www.grdc.sr.unh.edu/index.html). For
analysis, data from this database (1340 profiles) were used because they have
a more user-friendly form of writing. Long-term average monthly flow Qg
[m*s] and long-term average annual flow Q, m?s™] (taken as normal) at
measuring stations spread over watercourses in different climatic areas
became the key hydrological information. The purpose of the whole analysis is
to verify the hypothesis that in the given climatic area the water regime
should show similar development on individual river measuring profiles during
the year. The analysis is focused only on the influence of the climate factor on
the water regime of the rivers (in this case the regime of discharge) and on
the influence of the discharge regime on the prediction of the possibilities of a
watercourse overcoming in the different climatic areas.
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Legend
e Measuring hydrological station Montane Grasslands and Shrublands Tropical and Subtropical Coniferous Forests
Biome Type Temperate Grasslands, Savannas and Shrublands Tropical and Subtropical Moist Broadleaf Fores
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Temperate Conifer Forests Tropical and Subtropical Dry Broadleaf Forests Water

Temnarate Rroadlaaf and Mived Foracte Tropical and Subtropical Grasslands. Savannas and Shrublands Snow, ice, glaciers and rock

Fig. 1. Terrestrial Biomes.
Source: http://www.grdc.sr.unh.edu/index.html

4.2 Verification of the hypothesis

To verify the hypothesis, raw data had to be edited firstly and redundant
information removed. The geographic coordinates of the positioning of the
measuring profile on the river are determined to the nearest thousandth of
a degree [17]. For each measured profile, the long-term average monthly flow
values Q,, and the long-term average annual flow values Q, are known.
Measured profiles were divided into two groups according to the position (in
the northern or southern hemisphere) and further into 14 terrestrial biome
classes (Figure 1) [17].

It is inappropriate to use the absolute values of long-term monthly flows to
compare drainage regimes of individual rivers in a given biomes. For this
purpose, it is more appropriate to divide the individual long-term average
monthly flows Q,,, and the long-term average annual flow Q, expressed in the
decimal number dg, (Formula 1):

dom = Q(;;" M

wherem =1, 2, ..., 12 represents the month (from January to December).

For each biome, the average values of individual monthly dividing dz,, were
also calculated as the arithmetic mean of all dg,, measured profiles in a given
biome (Formula 2). The river regime of discharge expressed this way then has
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become representative for each biome (separately for the northern and
southern hemispheres).

n
1
drpgm = n ’ Z doim ()
i=1

In formula (2), m represents, as in the previous formula, the month and n the
number of stations in the given biome.

Correlation coefficients R determining the degree of linear dependence
between the regime of discharge of individual measuring profiles (expressed
by dgm) and the representative regime of discharge of the given biome
(expressed by drg,) were calculated using the correlation analysis. Using the
interpolation of the point value of the coefficient R by the Inverse Distance
Weighting (IDW) method, the correlation coefficient is distributed to the
plane.

Interpolation have revealed it is possible to observe the areas that contain the
measured profiles which are characterized by a regime of discharge non-
linearly dependent or almost without any dependence on the representative
regime of discharge of the given biome (South and West coast of North
America, Northwest and Northeast coasts of South America, southern part of
South America, Western Europe, South and Central Africa, Eastern China,
Southeast Asia, Southeast coast of Australia or New Zealand). On the contrary,
areas that are well correlated can be found.

To determine the validity of the hypothesis, a test with test criteria (Formula
3) was used to assess the degree of linear dependence:

R
L N ®)

\/ 1 - RTBZ

where Rz expresses the correlation coefficient of the given biome (calculated
as the arithmetic mean of the correlation coefficients R in the given biome)
and n the extent of the base dataset (in this case 12 months). Testing took
place at a significance level of 0.05 with n -2 degree of Student Distribution
Frequency (Formula 4) and the result of 2,2281 became the critical value in
the test.

toos(12 — 2) = 2,2281 (4)

[t] > to05 (5)

the hypothesis can be rejected due to the low linear correlation between dg,
and drgp. This statement is valid for: Tropical and Subtropical Moist Broadleaf
Forest, Temperate Broadleaf and Mixed Forests, Temperate Conifer Forests in
Northern hemisphere, Temperate Grasslands, Savannas and Shrublands in
Southern hemisphere and Desert and Xeric Shrublands in Northern
hemisphere.
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4.3 Predicting the impact of the river’s water regime on overcoming the
watercourses

As already mentioned above, the overcoming of watercourses and other
water barriers by vehicles always belonged to the activities of armies.
Assessing the possibilities of overcoming the watercourses is itself a very
complex issue. It depends on the knowledge of the individual factors and their
interrelationships that affect the manoeuvre itself [13]. High-quality analysis
of individual factors depends primarily on the availability of data sources and
information.

To predict the impact of the river's water regime on overcoming the
watercourses in a shorter period (in days), it is possible to use a variety of
meteorological and hydrological outputs. In such an interval, the
meteorological conditions in the area have the greatest influence on the
regime of discharge. If it is a long-term prediction (weeks to months), it is
necessary to use statistically processed data (climatic and hydrological).

The annual discharge is characterized by one characteristic that can predict
the possibility of overcoming the watercourses in different climatic areas. This
is the volatility or the degree of variability in long-term monthly flows during
the year. One indicator that determines the rate of variation of the series of
long-term monthly flows is the index K, (Formula 6) [10].

_ Xpi—83D

6
53 (6)

K,

In formula 6, the percentage of each of the months in the long-run average
annual discharge is 8.3 and represents the average part of each month in the
yearly discharge (% = 8,3). Assuming an ideally balanced discharge during
the year, K, = 0; assuming a maximum unbalanced discharge, when the
yearly quantity of water discharges in a single month and for the rest
11 months the river will dry, K, = 22. The increasing numerical value of K,
represents also the increase in the degree of river imbalance. Figure 2 shows
the interpolation of index K, by the IDW method.
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Fig. 2. Spatial distribution of index K.
Source: Filip Dohnal

From the point of view of the possibility of overcoming the watercourses, the
high rate of water flow imbalance during the year appears to be a negative
factor. The big change in discharge characteristics from normal state has
a significant effect on the prediction of overcoming the watercourses in the
area. On the other hand, the low level of imbalances and the slight monthly
changes in discharge characteristics are not considered negative.
Watercourses show stability and balance over the year, so the prediction of
the ways to overcome them is more successful. Based on the distribution of
the frequency of occurrence of the coefficients drs,, 5 classification grades
were developed. They express the degree of influence of the regime of
discharge on the prediction of the possibilities of overcoming the
watercourses (Table 1).

Tab. 1: The degree of influence of the regime of discharge on the prediction of
the possibilities of overcoming the watercourses

Categ dram Degree of Recommendation
ory impact
A drgm < 0,42 significant The period is more appropriate for

overcoming the watercourses — possible
freezing of water or drying of river.

B 0,42 < dyp,, < 0,66 considerable The period rather unsuitable for overcoming
the watercourses — knowledge of more
detailed information is necessary.

C 0,66 < drp,, < 1,54 no impact The period suitable for overcoming the
watercourses.
D 1,54 < drg, < 2,34 considerable The period rather unsuitable for overcoming

the watercourses — knowledge of more
detailed information is necessary.

E drgm > 2,34 significant The period rather unsuitable for overcoming
the watercourses.

Source: Filip Dohnal
In Table 2, the effect of the regime of discharge of watercourses on the ability

to overcome water flows in a given month is shown for all biomes (separately
for the Northern hemisphere and Southern hemisphere).
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Tab. 2: The effect of the regime of discharge on the prediction of the possibilities
of overcoming the watercourses for all biomes in Northern and Southern
hemisphere (R expresses coefficient of determination of prediction; x express
“no available data”)

Northern hemisphere
Land e Southern hemisphere
andscape type month
J|F| M|{A|M|J|J|A|S|O|N|D
Tropical and Subtropical 0.3038 B|B|B|B|C|]C|C|D|D|JC|C]|C
Moist Broadleaf Forest 0.3223 c(c|(pfbpfjc|c|c|B|(B|B|B|C
Tropical and Subtropical 0593 |A|A|A|A|A|B|D|E|E|D|C|B
Dry Broadleaf Forests 0.5914 D|E|D|C|C|B|B|B|A|A|B]|C
Tropical and Subtropical 0829 |A|A|A|A|[B|C|D|E|E|C]|B|A
Coniferous Forests X X | x| x| x| x| x| x|x|x| x| x| x
Temperate Broadleaf 0.2042 c,cyjcycycy|jc|jcf|jcjcy|jc|cy|c
and Mixed Forests 0.2937 cfcjc|fbpjc|jc|jc|Bf(B|lC|C|C
Temperate Conifer 0.2653 c,cfjcycypfbpjc|fcfcy|ic|s|s
Forests X x| x| x| x| x| x| x| x| x|x]|x]|x
) 0.5971 A|lA|A|C|D|D|C|C|C|C|C|B
Taiga
X x| x| x| x| x| x| x| x|x|x]|x|x
Tehcn ol |osses [afalafalalalclelelo]cle
Shrubllands ! 0.5523 D|E|D|IC|C|[B|A|J|A|A|A|B|C
Temperate Grasslands, 0.4885 slelcl|lololplclclclel|BlsB
Savannas and :
Shrublands 0.0551 c|clcjc|jcjcycy|ycjcjcyjcy|c
Flooded Grasslands and 0.7346 B|A|A|A|B|C|C|D|D|D|C|C
Savannas 0.7205 c|bpfbp|bjc|jc|jc|B|B|B|B|C
Montane Grasslands and 0.8499 A|lA|A|B|C|C|E|J]E|C|C|B]|A
Shrublands 0.4315 bypjc|c|{c|{B|B|B|B|C|C]|C
0.8178 A|lA|A|A|C|E|E|D|C|C|A]|A
Tundra
X x| x| x| x| x| x| x| x|x|x]|x|x
Mediterranean Forests, 0.7974 c|pfb|c|c|C|B|A|A|B]|C|C
Woodlands and Scrub 05473 |B|A|A|A|[B|C|E|E|D|C|C|A
Desert and Xeric 0.2580 B|B|C|C|C|[Cc|C|D|C|C|B|B
Shrublands 0.4460 C|D|E|E|C|C|B|A|A|A|A|C
0.8077 A|lA|A|A|A|A|B|D|E|E|E]|C
Mangroves
X x| x| x| x| x| x| x| x| x|x]|x]|x
Source: Filip Dohnal
5 CONCLUSION

In the analysis of watercourses trafficability, we focus on assessing the impact
of different watercourse characteristics (depth, width, stream velocity,
character of the bottom, etc.). To predict the possibilities of overcoming the
watercourses in the global concept, it is possible to use statistically processed
data, which express the development of hydrological characteristics during
the year. One of them is regime of discharge. Monthly changes in discharge
characteristics can greatly affect the possibility of overcoming the
watercourses.

140



The results of the analysis show that in the areas where climatic conditions
are characterized by less annual variability, the rivers are characterized by
a high degree of imbalance (high K, coefficient). These are mainly the areas of
Tundra, Taiga, Coniferous Forests, Subtropical Savanna and Temperate
Savanna. Although the rivers are characterized by a high level of imbalance,
reliability is rising in the prediction of the possibilities to overcome the
watercourses. In areas where rivers have higher level of balance, however,
reliability in predicting the possibility of overcoming the watercourses is
declining. In these biomes, it is necessary to focus on assessing the possibility
of overcoming the watercourses to other factors that affect the water flow
regime (e.g. source of water).
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Abstract: The paper focuses on identification of rare landscape structures in
model areas of South Moravia with traces of traditional and regionally
conditioned ways of farming, assessment of their significance in the
protection of agricultural land resources, environmental protection, and
provision of eco-system services. The potential of future use of these areas,
the possible sustenance of traditional ways of farming, or the possible
renewal of extinct landscape structures are other key topics of the paper.

The aim of the paper is to find the answers to the following research
questions: What are the surviving rare historical landscape structures in the
model areas with respect to the categories of land use, how are they being
currently managed? How are the surviving historical landscape structures in
the model areas protected in the view of the environmental and landscape
protection? What are the options of renewal of historical landscape
structures?

Key words: historical landscape structure, landscape function, environmental
protection, protection of agricultural land resources

INTRODUCTION

Historical landscape structures are a significant phenomenon of cultural
landscape in which the historical way of land use is recorded; they also make
the landscape features specific (Muchova, Petrovi¢, 2014; Atik, Isikli,
Ortacesme, 2016). Many historical landscape structures have survived in
Central Europe, which are currently being mapped using old map resources,
remote land survey, detail terrain models, terrain research and research of
archive materials (Santrlickova et al., 2016). In the view of maintaining
biodiversity in agricultural landscape (Skokanova et al., 2016) and sustainable
land farming (Stejskalova et al., 2012; Pasakarnis et al., 2013; Dumbrovsky,
LariSova, 2016), it is necessary to maintain or to restore rare landscape
structures with the traditional ways of farming (Hresko et al., 2015; Petrovic
et al., 2017). While assessing the historical structures of South Moravia (Czech
Republic), the focus was placed mainly on traces of traditional and regionally
conditioned ways of farming — the structure of arable land, meadows,
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orchards, pastures, gardens, hop gardens, vineyards, and baulks (Amici et al.,
2017, Spulerova et al., 2015; Sulovsky et al., 2017). The issue of historical
water management — fishponds, pond systems, drives, dykes, reservoirs - was
also dealt with in this dry area (Fairchild et al., 2013; Havlicek et al., 2014;
Pavelkova et al., 2016).

It is possible to map historical landscape structures in Europe using old
topographic maps which can be used in the GIS if they date from the 1850s
(Skokanovd et al., 2012; Kanianska et al., 2013), using detailed cadastre maps
(Skalos, Engstova, 2010; Hanusin, Stefunkova, 2015) or using aerial shots
which have been available for Central Europe since the 1930s (Mojses,
Petrovi¢, 2013; Sebo, Kopeckd, 2014; Skokanova et al., 2016).

The paper aims at identifying the rare landscape structures in the typical hilly
areas of Central Europe which bear traces of traditional and regionally
conditioned ways of farming, assessing their significance in the view of
agricultural land resources protection, environmental protection, and
provision of eco-system services. The potential of future use of these areas,
the possible sustenance of traditional ways of farming, or the possible
restoration of extinct landscape structures are other key topics of the paper.

The aim of the paper is to find the answers to the following research
questions:

What are the surviving rare historical landscape structures in the Kyjovska
pahorkatina Hilly Land with respect to the categories of land use, how are
they currently being managed?

How are the surviving historical landscape structures of the Kyjovska
pahorkatina Hilly Land protected with respect to the environmental and
landscape protection?

What are the options of restoration of historical landscape structures in the
Kyjovska pahorkatina Hilly Land?

METHODS
Materials and methods

The historical development of the landscape structures of larger territories
can be assessed on the basis of old topographic maps of the medium scale
(Skokanova et al., 2012). The authors used the maps from the following
surveys to assess the model area of South Moravia represented by the
Kyjovska pahorkatina Hilly Land: the 2nd Austrian Military Survey 1 : 28 800
(1836-1841), the 3rd Austrian Military Survey 1:25000 (1876), the
Czechoslovak topographic maps 1:25000 (1953-1955), the Czechoslovak
topographic maps 1:25000 (1991), the Base maps of the Czech Republic
1:10000 (2002-2006) and orthophotomaps from 2016. The land use was
divided into nine categories in the assessment of important historical changes
of the landscape development of the Kyjovska pahorkatina Hilly Land: arable
land, permanent grassland, garden and orchard, vineyard, forest, water area,
built-up area, recreational area, other areas (Skokanova et al.,, 2012). The
procedure of creating maps of landscape use applies the unified method valid
for the whole Czech Republic in which the smallest map unit is of 0.8 ha and
the minimum width of individual polygons is 40 m. A more detailed landscape
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structure was studied using the maps of the stable cadastre in the scale
1:2880 from 1827, the sets of archive aerial shots from 1953 to the present
day, using field survey and available photographs of particular areas of
interest picked on the basis of an assessment of landscape macrostructure in
maps of the medium scale.

Study area

The Kyjovska pahorkatina Hilly Land belong among the typical farming areas
of South Moravia with a large scale of areas of arable land in large land blocks,
with large areas of large-scale vineyards and orchards and small scale of
forested areas, permanent grasslands and water areas. The Kyjovska
pahorkatina Hilly Land cover the whole of 487 km”. This geomorphological
unit is located in South Moravia and extends into four districts (Hodonin,
Uherské Hradisté, Breclav and Zlin). It is an indented hilly area with an average
height of 235 m and a medium slope of 3 ° 30 ', with hollow and trough-
shaped valleys and the distinctive Cej¢ basin (Demek, Mackov¢in, et al., 2006).
The Kyjovska pahorkatina Hilly Land peak called Babi lom is at 417,2 m.a.s.l.
The lowest point is 169,5 m.a.s.l. The rugged surface of the Kyjovska
pahorkatina Hilly Land is also evidenced in the distribution of individual slope
categories: the most common are medium slopes of 5° to 10° (31.7% of the
area) with optimum uses as vineyards, orchards, forests or pastures; slight
slopes of 2° to 5° (32.5%) with optimum uses as arable land, built-up areas,
orchards, recreational areas; flat areas in river and stream meadows, planes,
planar parts of terraces of 0° to 2° slope (29.3%) with optimum uses as arable
land, floodplain forests, water-meadows, water areas, orchards and vineyards
on terraces, larger slopes of 10° to 15° cover only 5.5% of the area and its
optimum use is a forest.

Fig. 1. Kyjovska pahorkatina H|IIy Land. Source: Base Map of the Czech Republlc
at 1:200 000 (ZM 200), Copyright © 2010 CUZK.
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RESULTS AND DISCUSSION

Changes of the landscape use based on old topographic maps of medium
scale

Arable land prevailed in all the observed periods in the Kyjovskd pahorkatina
Hilly Land. Its ration greatly increased at the end of the 19th century and
reached its peak in 1953-1954 (Tab. 1). The increase of arable land in this
period caused the extinction of permanent grasslands and water areas. In the
subsequent periods, the scale of arable land decreased, mainly due to their
transfer to large-scale vineyards, gardens and orchards, built-up areas. In
1836-1841 and 1876, the other largest area of land use of the Kyjovska
pahorkatina Hilly Land was the permanent grassland (Table 1). Extensive
ploughing of meadows and pastures for arable land gain at the end of the
19th century and unfavourable effects of the socialist farming method led to
a decline in the area of permanent grassland from 16.7% to only 1.4% (in
1991). The ratio of grasslands in the Kyjovska pahorkatina Hilly Land has been
on a slight increase in the last 20 years, however, it is still very low compared
to the original data. Permanent grasslands are mainly formed on slopes of
arable land, extinct vineyards and orchards. The surviving permanent
grassland in this region can thus be considered very rare with respect to
sustaining the biodiversity of the given region.

Tab. 1: Development of land use in the Kyjovska pahorkatina Hilly Land from

1836 to 2015 (area in%
1836- 1953- 2002- | 2014-
Land use 1841 1876 1954 1991 | 2006 2015
Arable land 66.5 77.3 79.6 68.3 68.3 66.0
Permanent grassland | 16.7 8.3 2.9 1.4 2.5 3.1
Orchard 0.2 0.1 1.7 4.1 4.2 3.4
Vineyard 6.6 5.4 4.6 10.4 8.5 9.7
Forest 6.2 5.7 6.2 7.2 7.6 7.9
Water area 1.0 0.0 0.0 0.2 0.2 0.3
Built-up area 2.8 3.1 5.0 8.1 8.5 9.3
Recreational Area 0.0 0.0 0.0 0.2 0.2 0.3
Other Area 0.0 0.0 0.0 0.1 0.1 0.1
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

In the long term, the number of vineyards is also significant in this region,
which is currently about 10% (Table 1). While the vineyards, together with
orchards and small fields in the mosaic-like landscape of ecologically attractive
agricultural landscapes, existed until 1953-1954, today they are
predominantly made up of large-scale areas which were mass-produced in the
second half of the 20th century. The preserved mosaic-like structures of the
farmland have a significant impact on the landscape functions, eco-system
services of the landscape, the landscape biodiversity and the protection of
agricultural land resources, mainly the protection against water and wind
erosion. The number of garden areas and orchards increased mainly thanks to
the establishment of large orchards in the second half of the 20th century.
Fruit trees were grown in the region in the second half of the 19th century,
but they were usually part of small fields and vineyards, thus their
representation is not always clear on the topographic maps. Forests are rather
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sporadic in the Kyjovska pahorkatina Hilly Land, their number did not exceed
the 8% limit (Tab. 1). They are mostly localised in higher levels above the sea.
The built-in aeras grew three times during the observed period, thus their
scale is currently 9.3%, which makes them the third largest category in the
land use in the studied area. There are no larger towns in the Kyjovska
pahorkatina Hilly Land apart from Kyjov (11.5 thousand inhabitants). On the
other hand, there are a high number of smaller towns and large villages
inhabited by 2,000 to 5,000 inhabitants. Water areas developed specifically in
the Kyjovskd pahorkatina Hilly Land; their number plummeted in the
beginning period between 1836-1841 and 1876, when not only two largest
natural lakes in the region ceased to exist (Kobyli and Cej¢ lakes), but also the
pond systems on the rivers Kyjovka and Trkmanka and other water courses.
No restoration of ponds to their original form has taken place yet. Smaller
water areas were created sporadically, with the exception of the Velky Bilovec
water reservoir on the river Prusanka.

Rare historical landscape structures in the Kyjovska pahorkatina Hilly
Land

A very rare historical structure in the agricultural landscape of South Moravia
is considered to be a small agricultural tenure with alternating vineyards,
fields, orchards. A similar finding was presented in other studies as well (Amici
et al.,, 2017, Spulerova et al., 2015; Sulfovsky et al., 2017). Their historical
continuity is shown in the example in Fig. 2 in the village of Cejkovice on the
basis of a map of the Stable cadastre from 1827 and a photograph from 2012.
The significance of these rare historical landscape structures is known to all
representatives in spatial planning and in tourism; however, the practical
agricultural landscape use abandons the traditional management in a part of
the area and replaces it with larger vineyard complexes with a higher scale of
mechanisation and minimum of solitary trees.

When assessing mosaic-like landscape structures in the Kyjovska pahorkatina
Hilly Land, it was found that approximately 15% of these rare areas have been
preserved or partially preserved since the mid-19th century. Fragments of
these areas were predominantly preserved in the immediate background of
the settlements or in the background of wine cellars. The significance of
a historical mosaic landscape structure lies in the enhancement of landscape
functionality, the support of the higher biodiversity of the area, the support of
the protection of the agricultural land resources as well as the preservation of
the typical landscape features of South Moravian hilly land. These locations
are significant for example for the protection of populations of certain bird
species (Skokanova et al., 2016). Maintenance of these areas is an issue due
to abandoning the traditional farming in the region. However, based on
negotiations with the local planning authorities, there is a demand for
maintenance and protection of the so-called settlement or suburban zone,
where the transfer of the seat to the open landscape would be gradual,
through a mosaic of smaller fields, meadows, pastures, orchards or
accompanying greenery.
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# -
Fig. 2. Mosaic landscape structure in Cejkovice with vineyards, small fields and
orchards on the Stable Cadastre map from 1827 (left) and the photograph from
2012 (right).

Permanent grasslands are a very rare element in the landscape structure of
the Kyjovska pahorkatina Hilly Land, currently their scale comprises only 3%,
while it was 17% in 1836-1841. The continually used areas of permanent
grassland are very rare in this country and are often included in the protected
areas (Fig. 3). Two thirds of the specially protected small-scale areas in the
Kyjovskd pahorkatina Hilly Land are declared to protect steppe vegetation -
NP Hovoranské louky (left) and NNP Na Adamcich (right). Permanent
grasslands are also represented (e.g. at former mining areas of brickworks and
sandpits) in other specially protected small-scale areas. Permanent grasslands
are also represented in a significant scale at Europe’s important locations, bird
areas, and significant landscape elements in this area. They play a very
important role in the protection of agricultural land resources at the same
time; they are crucial locations of high biodiversity of the area. The
restoration of permanent grasslands in the Kyjovska pahorkatina Hilly Land is
one of the key activities that can help protect soil from erosion, increase
biodiversity and improve other landscape features.

Fig. 3. Protected areas with rare steppe species — Nature preserve Hovoranské
louky (left), National nature preserve Na Adamcich (right).

Extinct historical structures of the Kyjovska pahorkatina Hilly Land landscape
and their possible restoration.
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The location called Babi hora is in the vicinity of the villages Vrbice and
Cejkovice (see Fig. 4). The aerial photograph from 1953 and the attached
black-and-white photograph from the early 1970's still show the slopes of
Babi hora with an interesting landscape structure.

N

Fig. 4. Babi hora location in a 1970's photograph and in an aerial photograph
from 1953 (above) and in a photograph and an aerial photograph from 2012
(below).

Source: http://kontaminace.cenia.cz/, http://botany.cz/cs/babi-hora/

Under the socialist method of farming, this dimension was levelled with its
surrounding terrain by the use of bulldozers and planted with vineyards which
are currently exposed to the effects of frost in the frost basin (see Fig. 4). In
addition to this very negative impact on the historical landscape, typical for
the Kyjovskd pahorkatina Hilly Land are also agricultural terraces with areas of
up to 100 ha, which were created in very indented areas similar to those of
Babi hora. The restoration of the original structure of the landscape in these
locations is not possible, only the adjacent slopes near the terraces can be
managed in an appropriate manner.

149



Fig. 5. Satrapsky pond in a map from 1827 (left) and today's wetland on the
same site in a photo from 2013 (right).

§atraps|9'l pond was on the southern edge of the cadastral territory of the
village Cejkovice; it was depicted in the map of the 1st Austrian Military
survey from 1763, on the map of the Stable Cadastre from 1827 (see picture
on the left), on the map of the 2nd Austrian Military survey from 1841.
However, it was drained in the second half of the 19th century and it has not
been restored up to the present day, despite its partly preserved dyke. After
the 2005 winter, which was rich in snow showers, wetland started developing
arbitrarily in the location of the pond with the branching Prusanka covering an
area corresponding to the the area of the original pond (16 ha). This shows
that partial restoration of some landscape elements is possible without
human interference; the wetland restoration in this location is a typical
example of the influence of landscape memory. The area of South Moravia
and especially the Kyjovska pahorkatina Hilly Land is an area where a number
of pond systems disappeared in the middle of the 19th century and their
restoration is partly due to the preservation of some remnants of old pond
dykes (Havlicek et al., 2014; Pavelkova et al., 2016).

’

Fig. 6. Implementation of measures to increase the biodiversity of agricultural
landscape in the vicinity of the villages of Sardice and Hovorany.

In the vicinity of the villages of Sardice and Hovorany, several
implementations of measures in the landscape have occurred in recent years
in order to increase the biodiversity of the area and the protection of the
agricultural land resources. It is fully consistent with the attempts at
sustainable agricultural management (Stejskalova et al., 2012; Pasakarnis et
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al., 2013; Dumbrovsky, Larisova, 2016). Fig. 6 (left) shows the implementation
of a biocorridor along the local communication, Fig. 6 (right) shows the
implementation of the wetland Mokroriovsko, which has become a sanctuary
to a number of rare amphibian species (e.g. the smooth newt) and water
birds. The monitoring of animal distribution has confirmed that the
implementations of measurements in agricultural landscape and their regular
management have a crucial influence on the biodiversity of agricultural
landscape of South Moravia.

CONCLUSION

A specific small agricultural tenure with a combination of vineyards, orchards
and small fields, or preserved areas of permanent grassland, water areas can
be considered rare historical landscape structures in the model territories in
South Moravia. The traditional farming of small areas is being gradually
abandoned. The continuity of the preserved historical landscape structures in
the studied area of the Kyjovska pahorkatina Hilly Land can be documented
starting in the first half of the 19th century. The extinction of rare landscape
structures took place in several waves starting in the second half of the 19th
century (e.g. in favour of the production of sugar beet) until the 1970s or
1980s (creation of terraces, elimination of sloping sites). Some historical
preserved landscape structures in the model areas are protected as small-
scale specially protected areas or locations of the NATURA 2000 system.
Currently, there are opportunities for restoration of historical landscape
structures, especially with the use of grant titles, or while planning complex
land improvements. It is advisable to use knowledge of the historical
landscape structure when rebuilding wetlands, water areas, building bio-
corridors, green infrastructure, local roads and other landscape elements in
the landscape.

Acknowledgement: The paper is part of the project Q1630422 — Soil
protection through optimization of spatial and functional parameters of the
elements of landscape structure in the process of Land Consolidation which
was subsidised by the programme KUS of the National agricultural agency for
science and research.
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Shrnuti

Clanek je zaméFen na identifikaci cennych krajinnych struktur v modelovych
Uzemich jizni Moravy se stopami tradicnich a regiondlné podminénych
zplsobl hospodareni, posouzeni jejich vyznamu zhlediska ochrany
zemédélského pldniho fondu, ochrany ptirody, poskytovani ekosystémovych
sluzeb. Klicovym tématem tohoto ¢lanku je také potencial budouciho vyuziti
téchto Uzemi, moznosti udrzeni tradi¢niho zplsobu hospodareni, pfipadné
moznosti obnovy zaniklych krajinnych struktur.

Cilem pfrispévku je najit odpovédi na tyto vyzkumné otazky: Jaké jsou
dochované cenné historické krajinné struktury v modelovych uUzemich
z hlediska kategorii vyuZziti krajiny, jak jsou v soucasnosti obhospodarovany?
Jak jsou chrdnény historické dochované krajinné struktury v modelovych
uzemich z hlediska ochrany prirody a krajiny? Jaké jsou moZnosti obnovy
historickych krajinnych struktur v modelovych uzemich?

Za cenné historické krajinné struktury v modelovych uzemich na jizni Moravé
Ize povazovat zejména specifickou drobnou zemédélskou drzbu s kombinaci
vinic, sadli a malych poli, pfipadné dochované plochy trvalych travnich
porostli. Tradi¢ni hospodafeni na drobnych plochiach je zde postupné
opousténo. Kontinuitu vyskytu dochovanych historickych krajinnych struktur
ve studovaném uUzemi Kyjovské pahorkatiny je mozné dolozit jiz od prvni
poloviny 19. stoleti. Nékteré historické dochované krajinné struktury
v modelovych Uzemich jsou chranény jako maloplosna zvlasté chranéna
Uzemi, pripadné lokality soustavy NATURA 2000. Aktualné existuji moZnosti
obnovy historickych krajinnych struktur, zejména s vyuzitim dotacnich tituld,
pfipadné pfi planovani komplexnich pozemkovych Uprav. Pfi obnové
mokradd, budovani biokoridor(, zelené infrastruktury, mistnich cest a dalsich
prvkl v krajiné je vodné vyuZivat znalosti o historické strukture krajiny.

153



INVEST SOFTWARE AS A MODELLING TOOL FOR ECOSYSTEM SERVICES
ASSESSMENT (EXAMPLE OF POLLINATOR ABUNDANCE MODEL FOR
NITRA AND SURROUNDING AREA)

Martin Jancovic

Constantine the Philosopher University in Nitra, Department of ecology and
environmental studies, Tr. A. Hlinku 1, 949 74, Nitra

martin.jancovicO1@gmail.com

Abstract: The main aim of this paper is to use the InVEST software (model
Pollinator Abudance: Crop Pollination) for the ecosystem services assessment
in the territory of Nitra town and adjacent municipalities (Slovakia). At the
beginning, we clarify the concept of ecosystem services and the basics of
INVEST software. Then, on the basis of the landscape structure map (for year
2016) we demonstrate how InVEST works — we use the pollination model for
detecting the preconditions for occurrence of wild bees and bumble bees in
the landscape. We analyse occurrence of wild pollinators in the research area
in regards to possibilities of their nesting and accessibility to flower sources.
The analyses are based on GIS raster layer of landscape structure and related
data - information about basic features of secondary landscape structure
(which are important for behaviour of wild bees and bumble bees) and
information about pollinator species occurring in the research area. The
outcomes of conducted analysis are spatial and narrative assessment of
relative potential of wild pollinators’ occurrence in the research area. This
information could be useful e.g. for agriculture optimizing and landscape
management.

Key words: Ecosystem services, INVEST, pollinators, wild bees, bumble bees,
Nitra.

1 INTRODUCTION

Ecosystem services became a key concept in the current ecology, nature
protection and sustainable development. Ecosystem services are considered
to be an innovative approach to the assessment of importance that
environment bears considering mainly its effects on human prosperity and
wellbeing (Elids, 2010). The term “nature's services” appeared for the first
time in the academic literature in 1997 in a paper in Science by Walter
Westman called “How much are Nature’s services Worth?” (Costanza, 2017).

Ecosystem services are dependent on natural resources such as soil, air,
water, biodiversity and fauna — the term “natural capital” is often used. It is
important to assess ecosystem services in relation to their functions,
processes and the structure of ecosystems (Costanza, 1997).

Absolute and relative value of the nature could be recognized and assessed by
various methods, such as in monetary expression through economic analysis
and the concept of total economic value, in biophysical and geochemical point
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of view, it is possible to assess nature either by means of natural sciences or
different - qualitative viewpoints - sociology, cultural geography, art, social
studies etc. (Badura et al., 2016). According to Gomez-Baggethum et al. (2016)
the main aim of the ecosystem services assessment is to accomplish
environmental sustainability, social justice and a long term economic viability.

Modern methods of assessing and quantification of ecosystem services are
often based on computer modelling and geographical information systems.
They could be used in various scales, complexity and also for various purposes
— there are plenty of local and regional studies using the previously
mentioned modelling tools (for Slovakia see e.g. Mederly et al. 2017), at
European scale, models such as ESTIMAP and QuickScan (www.ec.europa.eu)
are used.

The ecosystem services issue would deserve more attention and more
complex elaboration than it has received so far when taking in consideration
the whole country of Slovakia due to its obvious benefits to the environmental
policy and landscape management. Our work could bring a new contribution
to the recent approaches based on comprehensive review of legislation and
decision making process (Bezdk et al. 2017), land use changes assessment
(Izakovicova et al. 2017), involvement of stakeholders to the valuation process
(Bezak, Bezakova 2014), assessments of ecosystem services in national parks
(PovaZzan et al. 2014) and so on.

One of common and widely used models is a software tool INVEST developed
at Stanford University in California (www.naturalcapitalproject.org). This tool
contains several models for ecosystem services' assessment. Each model has
developed a special assessment method for specific ecosystem service
assessment. Therefore, INVEST could be considered as a comprehensive tool
for analysing and visualizing various ecosystem services, and it is currently
worldwide used (Gretchen et. al., 2009, Burkhard, Maes eds., 2017).

Pollination is a very important regulating ecosystem service, for which
a diverse landscape with occurrence of appropriate crops and flowers is
inevitable. In many cases, such landscape is composed of mixed agricultural
and natural biotopes (Gordon Allen-Wardell et al., 1998). Pollinators fulfil
important tasks in the most of the terrestrial ecosystems and fulfil the key
ecosystem service for sustaining flower associations and promoting
agricultural production (Simon et al, 2010). Nowadays, pollinators'
abundance and diversity is decreasing in many ecosystems in the world
because of intensification of agriculture which results in loss of natural and
semi-natural biotopes and abnormal use of chemicals that have negative
influence on nesting and migration of pollinators (Benelli, 2017). This fact
could be the reason for developing a wide range of tools and approaches to
the assessment of the current pollination service in various landscape types.
Similarly, one of the InVEST models — Pollinator Abundance: Crop Pollination
belongs among the mentioned tools. The model is focused on the assessment
of wild bees and bumble bees occurence.

The InVEST model Pollinator Abundance: Crop Pollination classifies pollination
according to wild bees as supporting ecosystem service. As CICES (2017)
states, we can include this service in the regulating and supporting ecosystem
services. Outcomes of this model could be helpful e.g. for agriculture
optimization and they could contribute to better landscape management. In
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our study, we have used this model to assess the pollination ecosystem
service in the model area of Nitra town and surrounding municipalities
(Slovakia).

2 AIM AND METHODOLOGY OF THE WORK

The main aim of this paper is an assessment of pollination ecosystem service
using InVEST software (model Pollinator Abundance: Crop Pollination), on the
example of the city Nitra and_adjacent municipalities (LuZianky, Zbehy,
Cakajovce, Jel$ovce, Podhorany, Zirany, Stitare, Nitrianske Hrnéiarovce). The
model area is located in western Slovakia, in the Nitra region and Nitra
district. The extent of area is 187.62 km?, of which 100.48 km? belongs to the
Nitra town cadastre area and the rest of 87.14 km? belongs to the adJacent
municipalities (Cakajovce 5. .78 km?, JelSovce 10.44 km?, Podhorany 17.71 km?,
part of the cadastral area Zirany 3.78 km?, Nitrianske Hrniarovce 9.95 km?,
Stitdare  7.49 km?,  Zbehy 19.56 km?,  LuZianky 12.43 kmz)
(www.datacube. StatIStICS.Sk). According to the Statistical Office, the number
of inhabitants in the area in 2016 was 88 834 (Nitra town - 77 374 inhabitans,
adjacent municipalities 11 460 inhabitants). Case study area is quite
heterogeneous, it includes the densely populated Nitra town, the surrounding
agriculturally used lowland landscape and a part of the forested landscape of
Tribe¢ mountains (Zoborské vrchy).

As a first step, the map of secondary landscape structure (SLS) of the research
area in 2016 was created, by identifying individual features in the landscape,
vectorising them and storing in a QGis format. In a spatial form, we have
identified the land use in a model area mainly on the basis of open-source
aerial photos (orthophotomaps from Google maps, 2016) — this applies to the
municipalities of Zbehy, Cakajovce, JelSovce, Podhorany, Zirany, Nitrianske
Hrnéiarovce and Stitare. For the Nitra and LuZianky municipalities, the maps
from the study Haladova (2016) were used and actualised. For the SLS classes
determination, the legend by Petrovi¢ et al. (2009) was used. We have
identified totally 56 land use classes in 6 main categories — according to the
classification of Petrovic et al. 2009. Digitized map of SLS was a spatial base
for selected ecosystem service assessment and for demonstration results of
our work.

The next research step was based on the determination of the input values for
the computational model Pollinator Abundance: Crop Pollination. For this
model, the tabular data expressing the properties of individual SLS features
affecting behaviour of wild bees and bumblebees are required. Such data
include the type of SLS feature (buildings, agriculturally used landscape, water
elements, differently cultivated landscape and unclassified landscape type),
nesting sites' accessibility in given type of element (above-ground cavity
N_Cavity and under-ground N_Ground) and accessibility of flower sources in
spring (F_Spring) and in summer (F_Summer).

The next important information for the model operation is a table with data
about pollinator species relevant for the research area. These data include
pollinator species (SPECIES), index of nesting in cavities (NS-Cavity) or in the
ground (NS_Ground), activity ratio in spring (FS_Spring) and in summer
(FS_Summer), and also the flight radius of the species to flower sources
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(Alpha). For our purposes, we have used the basic values from a pattern table
of the project's homepage (www.naturalcapitalproject.org).

After gathering spatial data and entering required tabular data into the model
environment, the map of pollinator occurrence was produced expressed as an
index of occurrence abundance (0 — without pollinators, 1 — high occurrence
of pollinators) for considered pollinator species (genus Apis and Bombus).
These values represent probable occurrence of pollinators in the model area,
with consideration of nesting places and flower sources accessibility from
surrounding areas. Therefore, the model reflects two aspects of pollination
ecosystem service - “pollinators’ demand” — their occurrence in particular
landscape feature and “pollination supply” i.e. occurrence and placement of
flower sources in surrounding areas (www.naturalcapitalproject.org).

3 RESULTS
3.1. Secondary landscape structure in 2016

Currently (2016), most of the research area consists of agricultural land -
landscape feature “arable land” is dominant with an area of 90.52 km” that
represents 48.26% of the model area. The “broad-leaved forests” cover the
second largest part of the landscape with an area of 30.41 km?® that represent
16.21% of the model area. The third largest landscape feature are “gardens” —
their extent 7.21 km” represents 3.84% of the model area. Landscape features
“individual housing” cover 7.11 km’ that represents 3.79% of the total area.

To the landscape features with negligible extent in the model area (share less
than 0.10%) belong bushes, pastures, greenhouses, agricultural cultivation
patterns with dominance of grasslands, formation of rocks, natural and semi-
natural surface waters and wetlands, city central area, vegetation of
cemeteries and other technical sites, sport facilities, landfill sites, railway
stations, airports, intersections. In total, 56 types of landscape features are
identified in the area - because of broad extent of the map and its legend we
present only a part of it (fig. 1).

Presented map section documents the basic shape of the model area — it
could be characterized as mixed agricultural-residential landscape
complemented by broad-leaved forests of the Tribe¢ mountains, with the
occurrence of other diversified landscape features.
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1 A (L2 i X
Fig. 1. The secondary landscape structure in the city of Nitra and surrounding

municipalities, 2016 (Section of the map).
Source: own research 2017, Haladova 2016, www.google.maps.com

3.2 Pollinator Abudance: Crop Pollination

The basic objective of the model Pollinator Abundance: Crop Pollination is an
identification of wild bees and bumble bees nesting sites in the investigated
area by the use of raster layer with specification of the landscape features.
Model's outcome shows values of probable occurrence of pollinators in the
landscape (fig. 2). The lowest value 0 represents features with no potential for
nesting and occurrence of wild bees, while the highest value 0.216 represents
relatively adequate potential for pollinators’ occurrence.
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Index of abudance of wild pollinators in the landscape
[ ]0-0,0236
[ 10,0237 -0,0474
70,0475 -0,0712
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[ 0.096 - 0,119 s ™ s = e =]
B 0,120-0,143
I 0.144-0.165
I 0.166 - 0.183
Bl 0.184 <
Fig. 2. The relative potential of wild bees and bumlebees occurence in the city of
Nitra and surrounding municipalities (2016).
Source: InVEST - Pollinator Abundance: Crop Pollination, processed in QGIS

The model outcomes (Fig. 2) were subsequently reclassified and expressed by
index of occurrence of wild pollinators in these five categories according to
potential occurrence of pollinators (fig. 3) in the landscape:
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1 Very Ic2>w occurrence — index value 0 - 0.051 — landscape area 8.9% -
16.71 km

2 Low occurrence — index value 0.051 — 0.103 — landscape area 20.96% -
39.30 km

3 Medium occurrence — index value 0.104 — 0.154 — landscape area 58.22% -
109.16 km?

4 High occurrence — index value 0.155 — 0.206 — landscape area 11.43% -
21.43 km?

5 Very high occurrence — index value — 0.206 and more— landscape area
0.48% - 0.89 km?

The medium occurrence categor (3'd) is the largest extent, with percentage
of 58.22% and area of 109.16 km”. The second largest extent represents a low
occurrence category (Z"d) with percentage of 20.96% and area of 39.30 kmz,
the third is a higzh occurrence (4th category) with percentage of 11.43% and
area of 21.43 km~, category_1 (very low occurrence) covers only percentage of
8.9% and area of 16.71 km’. The least represented is a categzory 5 (very high
occurrence) with percentage of 0.48% and area of 0.86 km" - this category
means the highest probability of wild bees’ occurrence.

Basically, the occurrence of wild pollinators is at a very low level in the model
area. The highest achieved value of pollinators occurrence (abundance) index
is 0.216, while the theoretically highest potential value is 1,0. This is probably
caused by the fact that exemplary data from InVEST model were not verified
for local conditions — this is still a challenge for further research.

In the category of “very low pollinators' occurrence” the highest abundance
has been assigned to a landscape feature “roads” with percentage of 25%
(this is caused mainly by a construction of the Jaguar Land Rover factory in the
area). In the category of “low pollinators' occurrence” “fields” are dominant
with the percentage of 45%, the next are “broad-leaved forest” with
percentage of 20% and “individual housing” with percentage of 16%. In the
category of “medium pollinators' occurrence” also the “fields” with
percentage of 66% are dominant, followed by “broad-lived forests” with
percentage of 21%. In the category of “high pollinators' occurrence” are
prevailing “gardens” with percentage of 28% and “industrial and technical
areas” with percentage of 19%. “Other vegetation in the city” with percentage
of 15% and “ruderal vegetation” with percentage of 11% that holds relatively
high occurence as well. In the last category of “very high pollinators'
occurrence” the landscape feature “gardens” with percentage of 78%
dominates, followed by “other vegetation in the city” with percentage of 11%.

After reclassification of continual data in 5 categories (1-5) it is obvious, that
the most favourable wild bees' biotope is located at the part of Nitra town
Zobor, covered by a large complex of “gardens” and occurrence of vineyards.
This area borders with the broad-leaved forest, agricultural landscape and
other residential areas. On the other hand, “roads”, “construction sites” and
“objects of static traffic” are among the landscape features with the lowest
importance for wild bees' occurrence. Finally, in some marginal parts of the
research area the lowest category of the index is occurring — this could be
caused by landscape isolation, i.e. not covering neighbouring villages during
calculation.
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Except of the described basic use of the model for calculation of the index of
pollinators abundance, the model could be utilized (after gaining required
data) for creating the scenarios of future development, as well as for counting
the value of ecosystem services for every landscape feature.

N

Categorization of occurence of wild bees and bumblebees
[1 1 very low occurance
["] 2 low occurence
[ 3 medium occurence 1 0 1 > 3 4km
I 4 high occurance e ———
Il 5 very high occurance
Fig. 3. Categorization of the potential of wild bees and bumlebees occurence in

the city of Nitra and surrounding municipalities (2016).
Source: InVEST - Pollinator Abundance: Crop Pollination, processed in QGIS and GRASS GIS
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4 DISCUSSION AND CONCLUSION

The main aim of this paper is to use the InVEST software (model Pollinator
Abudance: Crop Pollination) for the ecosystem services assessment in the
model area of Nitra town and adjacent municipalities. This area is typical by
current dynamic economic development, resulting in the land use changes
and significant pressures on the environment.

In our study, the pollination model was used to determine probable
occurrence of wild pollinators in the study area, considering possibilities of
their nesting and accessibility of flower sources on the basis of current
landscape structure and transformed model input data.

Our outcomes shows, that the best biotopes for wild pollinators in the
reseach area are “gardens”, that are near the flower sources and also near
human dwellings. Categories such as “other vegetation in the city”, “ruderal
vegetation” and “industrial and technical areas” (mainly those that are
abandoned), represent good habitats for pollinator occurrence in research
area as well. To the certain point, agricultural areas and forests (both large
complex of Tribec forests and small woods dispersed within the agricultural
landscape), facilitate the occurrence of pollinators too. After data
reclassification, the area with the highest probability for occurrence of
pollinators was identified as area Zobor in the town of Nitra.

Finally, it is obvious that landscape diversity, not only natural diversity but
also diversity in land use, is very important for bees and other pollinators.
They can find shelter in gardens, buildings (mainly those that are old and
uninhabited), forests and in many other landscape features with adequate
accessibility of flower sources such as ruderal vegetation, gardens, city
greenery, fields etc.

Regarding our research, the assessment of other InVEST models, their
efficiency and testing different ecosystem services assessment in the model
area is a great challenge to the future.
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Zhrnutie

Praca stru¢ne definuje problematiku ekosystémovych sluzieb ako jedného zo
zakladnych konceptov ochrany prirody v sucasnosti. Na priklade vybranych
obci z okresu Nitra hodnotime sucasny stav vybranej ekosystémovej sluzby
pomocou softvéru InVEST, ktory sa zaoberd hodnotenim ekosystémovych
sluzieb na zaklade réznych vypoctov a preddefinovanych algoritmov. Vybrany
bol model Hojnost opelovacov: opelovanie plodin, ktory hodnoti predpoklady
pre vyskyt divych opelovacov v krajine (véiel a ¢melov) na zdklade vstupnych
ukazovatelov ako typ a vyuzitie krajiny, vyskyt druhov divokych vdiel, ich
letovy rozptyl, dostupnost potravy, vhodnost pre hniezdenie a i.

Vychodiskom pre pouZitie modelu bola analyza sucasného stavu vyuzivania
skimaného Uzemia (druhotna krajinna sStruktudra). Vysledkom z modelu su dva
mapové vystupy — prvym je zakladny neupraveny vystup z modelu, kde je
mozné interpretovat rézne hodnoty indexu vyskytu opelovacov v krajine.
Druhym vystupom je reklasifikovana mapa, ktord upravuje indexy do 5
zakladnych kategérii podla vyskytu divokych véiel a émelov v krajine, a na

opelovacov.

Z dosiahnutych vysledkov vyplyva, Ze pre divé opelovace je dblezitd krajinna
diverzita - a to nielen prirodna, ale aj diverzita vyuzivania krajiny. Vcely
a ¢mele mdzu nachadzat svoje utociska najmad v pridomovych zahradkach,
v budovéch (najma starSich a neobyvanych), lesoch a mnohych inych
krajinnych prvkoch s dostato¢nou dostupnostou kvetinovych zdrojov, ktoré
mo&Zu byt obsiahnuté v ruderdlnych porastoch, v zahradach, v mestskej zeleni,
poliach a pod. Vysledky tohto modelu moéziu byt wvyuZité napr. pri
optimalizovani polnhohospodarskej cinnosti a moézZu byt zohladnené pri
celkovom manazmente krajiny.
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Abstract: Within the framework of the NAKI Il project — Cultural heritage of
landscape of the Archdiocese of Olomouc - research, presentation and
management (DGB 16P02B014), we focus on the results that will contribute to
the sustainable development of regional cultural identity through applied
cultural heritage research in the cultural landscape of the area of interest. As
part of the material cultural heritage, we include the landforms that
originated from the conscious activity of man - the anthropogenic relief forms.
These landforms complement the geodiversity of the landscape and are
referred to as secondary geodiversity. Therefore, their identification and
interpretation will make it possible to complement and enhance the diversity
of cultural heritage and to specify the development of the cultural landscape.
The first results from the area of Central Moravia will be presented with the
using of the historical maps, the digital model of the relief DMR5G and the
field research.

Key words: cultural heritage, secondary geodiversity, Archdiocese of Olomouc

INTRODUCTION

European cultural landscape with its historical values is a mirror of the cultural
identity development both on national and regional level. At the same time,
cultural landscape represents the space for conservation and sustainable
development of numerous key elements of the cultural identity. NAKI Il
project — Cultural heritage of landscape of the Archdiocese of Olomouc -
research, presentation and management (DGB 16P02B014) should contribute
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to the issues of the cultural identity and to the knowledge of the sustainable
development of the cultural identity using the applied research of the cultural
heritage within the landscape of the historical area of the Archdiocese of
Olomouc (ADO) - (Fig. 1).

In the study area, a historic role of the man as the decisive element of changes
within the European cultural landscape is accepted (Antrop 1997). The aim of
the research is to recognize the role of man in all the time, social and spatial
consequences and to interpret the diversity and uniqueness of natural and
cultural-historical values of the landscape and their contribution to the
cultural heritage formation (Machar et al. 2016). A specific objective of the
physical-geographical and geomorphological research is the identification and
interpretation of anthropogenic landforms in order to complement and
increase the diversity of cultural heritage and the specification of the
development of the cultural landscape of ADO.
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Fig. 1. Localization of the Archdiocese of Olomouc within the Czech Republic.
Source: authors

In the first part of the research, we focused on the identification of the basic
land use changes within the central part of ADO (Fig. 2) and on the
formulation of the basic approach to the anthropogenic landforms
assessment in relation to the cultural heritage. These results are presented in
this paper.
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Fig. 2. Study area in the Central Moravia within the Archdiocese of Olomouc.
Source: authors

METHODOLOGICAL APPROACH, TERMINOLOGY

Formulating the methodological approach, we come out from the fact that
anthropogenic (technogenic) landforms represent the significant part of
tangible cultural heritage. The origin and formation of the anthropogenic
landforms is often related to the driving forces of particular cultural periods,
war events and technical and scientific development.

Therefore, these historical anthropogenic landforms (e.g. ramparts, agrarian
terraces, hollow ways) form an important part of the historical landscape
elements (Bucek, Cernusakova 2016). Concerning the landscape assessment,
Dohnalova et al. (2015) includes these landforms to the cultural landscape
artifacts, i.e. objects that materialize the uniqueness of the specific culture of
the given region, municipality or locality, that reflect their traits and point on
the cultural-historical values. The cultural is all that is associated with human
existence, activity, thinking, attitudes and oppinions as manifestations of the
diversity and uniqueness of a particular community or society related to the
specific place. For the assessment purposes, Dohnalova et al. (2015) defines
e.g. funeral and celebrational historical landforms and presents also the
topographic landforms (Hajek, Bukacova 2001).

Analyzing and dealing with the historical anthropogenic landforms is linked to
the geodiversity concept. Geodiversity is defined as “the natural range
(diversity) of geological (rocks, minerals, fossils), geomorphological
(landforms, topography, physical processes), soil and hydrological features. It
includes their assemblages, structures, systems and contribution to
landscapes” (Gray 2013). Panizza (2009) uses a term “geomorphodiversity”
that is linked to the morphological diversity and the diversity of the processes.
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Geodiversity can be seen in two ways:

- geodiversity as a value-free entity (analogical to definition of Gray 2013) that
include all the abiotic features. Those elements of natural geodiversity that
are of significant value to humans for non-depleting purposes which do not
decrease their intrinsic or ecological values are called “geoheritage” (Sharples,
2002). The concept of geoheritage is based on the definition of natural
heritage (UNESCO, 1972). The term geoheritage was defined as those
components of natural geodiversity of significant value to humans, including
scientific research, education, aesthetics and inspiration, cultural
development, and a sense of place experienced by communities (Dixon, 1996
in Dingwall, 2005:14).

- geodiversity (respectively geomorphodiversity) as “the critical and specific
assessment of the geomorphological features of a territory, by comparing
them in an extrinsic and in intrinsic way, taking into account the scale of
investigation, the purpose of the research and the level of scientific quality”
(Panizza 2009).

Similar approach is presented by Zwolinski (2004): the broader meaning of the
geodiversity refers to the total range of abiotic elements and treats
geodiversity as an objective, value-neutral property of a real geosystem; the
strict meaning refers to the idea that geodiversity is a value and it describes
the diversity of lithological, morphological and other abiotic issues of a region
or site (so the geodiversity of given region or site can be high or low).

In the above mentioned definitions of geodiversity/geoheritage appears the
word “natural” (natural geodiversity or primary geodiversity, that means the
features formed without the human impact or activity). Obviously, the
natural features represent bigger part of geoheritage (both on global and
local scale), but the secondary (or man-made) geodiversity (Cilek 2002)
should not be omitted as it also represents a significant resource for tourist
and recreation activities (Kubalikova, Bajer, Kirchner, 2016, Kubalikova,
Kirchner, Bajer 2017, Rypl, Kirchner 2017). Secondary or man-made
geodiversity can be defined (analogically to the Gray’s definition of
geodiversity) as “the range/diversity of the man-made/anthropogenic
landforms, including their assemblages, relationships, structures and
systems”.

If the statements mentioned above are accepted and taken into account, the
slightly modified definition of the geoheritage can be presented:
components or features of primary (natural) and secondary (man-made or
anthropogenic) geodiversity which are of significant value to humans,
including scientific research, education, aesthetics and inspiration, cultural
development, and a sense of place experienced by communities. Those
components of secondary geodiversity, which form the part of geoheritage,
are generally represented by anthropogenic landforms (or man-made
landforms), anthropogenic processes and influences on the relief. Historical
anthropogenic landforms represent a significant part of cultural heritage
and historical memory of the landscape (Kyselka 2014). Taking into account
this concept, we are going to propose the basic principles of the historical
anthropogenic landforms assessment in the context of the cultural heritage
of the landscape.
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RESULTS

Regarding the aim of the project and planned results, we focused on the
recognizing the changes of the land use in selected area within ADO. This will
allow the heading of the further detailed research of the historical
anthropogenic landforms (especially water management landforms).

The landuse changes were proceeded using the interpretation of landuse
maps elaborated by The Silva Tarouca Research Institute for Landscape and
Ornamental Gardening from the years 1836-1852, 1876-1880, 1953-1957,
1998-1996, 2006 (Havlicek, Chrudina 2013). These issues were dealt within
a part of ADO (central Moravia) including 11 districts of municipalities with
extended competence (Bystrice pod Host\’/nem Hole§ov Hranice KroméFl’i
Zlin). This area corresponds with 8 deanery (decanates) of the ADO. This
analysis served as a basis for the processing the extension of water
management landforms — area of ponds and pond dams. Historical maps of
the Austzlan military mapping were used (1% Austrian Military Mapping 1763-
1768, 2™ Austrian Military Mappmg 1836-1852), see Havlicek et al. (2014),
Pavelkova et al. (2016). During the 1™ Austrian military mapping, a total of 405
water surfaces were recorded in the administrative, districts of 11
municipalities with extended competence. During the 2" Austrian military
mapping, only 118 were recorded; 106 of them were represented on both
mappings and only 12 were newly created (Fig. 3). Some water areas were
later re-established (rebuilt) in the second half of the 20th century or recently,
but many of them have not yet been restored

Fig. 3. The extension of the water surfaces in the central part of ADO during the

years 1763-1768 and 1836-1852.
Explanations: 1 — water surfaces from 1763-1768, 2 - water surfaces from 1836-1852
Data source: CUZK - Czech Office of Surveying and Cadastre.
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The location of the original water surfaces and relicts of the pond dams will
allow to focus (using fieldworks and DMR 5G (Lidar)) on the morphologically
remarkable relics of the dams that represent important secondary
geodiversity elements (anthropogenic landforms) and give a historical
evidence of the Iandscape development W|th|n the study area (see Flg 4).

| B i<

-
i
,f /‘
— &
b i
0,
K./ 3

Fig. 4. A - Jezernlcky pond in the Becva basin near Slavic village on the map of
the 2nd Austrian military mapping dating from 1837. B - Remains/relics of the
side dams of Jezernicky pond on the basis of the Digital model of relief of the
Czech Republic of the 5th generation (DMR 5G).

Source: €UZK - Czech Office of Surveying and Cadastre

CONCLUSIONS

Based on the actual knowledge we characterize the historical anthropogenic
landforms as a part of secondary geodiversity. Identification and
interpretation of the important historical anthropogenic landforms will allow
to complement and increase the cultural heritage diversity and to specify the
cultural landscape development. It will be necessary to establish the
morphogenetic classification of the anthropogenic landforms and to add other
landforms (e.g. topographic anthropogenic landforms). In relation to the
observing the historical water management landforms, the assessment
method will be proposed with particular regard to their intrinsic value,
scientific significance, their role in the historical landscape development
(evolution) with respect to the cultural heritage and historical landscape
memory.
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Shrnuti

V rdmci feSeni projektu NAKI Il Kulturni dédictvi krajiny Arcidiecéze olomoucké
- vyzkum, prezentace a management (DGB 16P02B014) se soustfedujeme na
vysledky, které pfrispéji k udrzitelnému rozvoji regionalni kulturni identity
prostfednictvim aplikovaného vyzkumu kulturniho dédictvi v kulturni krajiné
zajmové oblasti, kterd je soucdsti evropské kulturni krajiny. V této krajiné je
akceptovana historickd role clovéka, jako rozhodujiciho elementu
dynamickych zmén. Proto je nezbytné poznat ulohu clovéka ve vsech
¢asovych, socidlnich i prostorovych souvislostech a interpretovat rozmanitost
a jedinecnost prirodnich i kulturné historickych hodnot krajiny a jejich podil na
vzniku kulturniho dédictvi. Pti formulovani metodického ptistupu vychazime
ze skutecnosti, Ze soucasti materidlniho kulturniho dédictvi jsou i ¢lovékem
vytvorené antropogenni tvary reliéfu. Vznik antropogennich tvard reliéfu
Casto souvisi s hybnymi silami vyvoje kulturnimi etapami, vale¢nymi
udalostmi, technickym a védeckym rozvojem. PFti feSeni vazeb historickych
antropogennich tvarl vychazime z jejich vazeb na geodiverzitu prirody, kterd
je definovana jako pfirozena rozmanitost geologickych, geomorfologickych,
padnich a hyrologickych sloZzek. Zahrnuje jejich soubory, struktury, systémy
a vztahy v krajiné (Gray 2004, 2013). Primarni geodiverzita tvofi podstatnou
Cast geologického a geomorfologického dédictvi, ale sekundarni (Clovékem
vytvorena) geodiverzita (viz Cilek 2002) by neméla byt opomijena, protoze
také reprezentuje geologické a geomorfologické dédictvi. Sekundarni (nebo
antropogenni) geodiverzitu mizZeme definovat jako diverzitu antropogennich
tvarl, jejich slozek, vztahd, struktur a proces(, které tyto tvary formovaly.
Predstavujeme prvni vysledky krozSifeni vodohospodarskych tvar(
(rybni¢nich hrazi) na stfedni Moravé na zakladé historickych map 1. a 2.
rakouského vojenského mapovani.
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Abstract: The parts of the territory with a preserved secondary (economic)
landscape structure, originated around the middle of the 19" century, may be
considered as existing segments of the pre-industrial landscape. Such territory
has retained a similar character of plot distribution and land use of that time.
These segments have been pre-identified in the contemporary cultural
landscape according to the recent colour orthophotomap. The existence of
that cultural herltage has been confirmed or excluded by comparison with the
maps of the 2" military survey and indicating sketches of the cadastral survey
from the 1* half of the 19" century. The records were systematically carried
out according to the cadastral units of the so-called working regions of
Moravia. The segments of the pre-industrial landscape identified in laboratory
research then underwent a field research, followed by the determination of
their properties and the assessment of the state and the threats.

Key words: survey, inventory, Czech Republic

1 INTRODUCTION

The Industrial Revolution, the industrialization of the Czech lands, has
profoundly manifested itself in the use and appearance of the cultural
landscape. Deep changes touched not only the neighborhoods of industrial
cities. Agricultural production responded also to the needs of the industry,
e.g. by expanding the cultivation of technical crops, sugar beet and oil plants
since the mid-19" century. The land reform after the founding of the
Czechoslovak Republic has divided large aristocratic and ecclesiastical estates
and the landscape often acquired the idealized character of the mosaic of
small multicultural fields, meadows, pastures and groves interposed with
ponds. Reinforced mechanization of agriculture after the World War Il and in
particular the collectivisation made the food production more productive and
freed the labor power for cities, while reducing the diversity of the cultural
landscape of large fields, the often inappropriate large scale cooperative
objects, disrupted the human relationship to the land. Many less acceesssible
areas recorded a succesion of the “nature” back into abandoned meadows
and fields. The reduced number of rural population and permanent residents,
which led to the recession of many municipalities, especially in the less
inhabited borderland. Agricultural workers became from the original farmers,
whom the free time allowed to maintain remarkable old folk buildings and to
build new ones. The “rescues” of traditional rural buildings originated from
weekend cottagers (often from the first generation of urbanized villagers).
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These processes led to the fact that, under favorable conditions (sometimes
the land use intensity was radically increased by the governmental
investments in the soil draining), the large-scale farming was largely
dominated on the agricultural land, and the municipalities were significantly
rebuilt and modernized. Tractors replaced the horses and their pastures were
disrupted. Under less favorable conditions with limited agricultural prosperity,
the intensity of land use has fallen, a spontaneous afforestation and a grassing
of the land often occurred, while old buildings without modernization were
kept by the inhabitants of cities as their second-homes for recreation. This
polarization was intensified even further after social, economic and political
changes since 1990. The romantic landscape, as it was presented in the
ancient baroque paintings and in the pieces of work of revival landscape
painters was virtually disappeared in these waves of changes. Where to look
for the remnants of the cultural landscape before the onset of intense
industrial revolution (app. since 1850)? In favorable areas, it was probably
disappeared perhaps due to the introduction of the large-scale agriculture and
the urbanization of prosperous rural communities, and also due to the decline
in interest in the landscape maintenance and due to the “return” of the
nature. Therefore, it seems that the remaining segments of the pre-industrial
landscape in the Czech Republic could be best preserved at the border of the
territory with favorable production conditions on one hand and poor
conditions for intensive agriculture on other hand. In such areas, it is expected
that suitable areas for agriculture “satisfied” the need for the efficient large-
scale production and gave time and power to fewer remaining locals to
cultivate neighboring the less-suitable land, albeit not as intensively as before.
Such municipalities were also not the object of the weekend cottagers’
preference. The more dissected terrain or the remaining wet areas in the
hinterland of the municipalities (not the ravines directly adjacent to the
buildings of the municipalities) predetermined a certain degree of
preservation of the old way of cultivation. The confirmation of this hypothesis
brings the experience from the region of Mald Hana in the west of Central
Moravia and it is the subject of this paper.

2 THE TERM OF THE “PRE-INDUSTRIAL LANDSCAPE”

The issue of chronological classification is so far open to the public, at least
again in the Czech Republic. The pre-industrial landscape (Prell) of the Czech
Republic may be dated before the main industrial revolution, before 1850. In
this paper, it is understood as the “areas of the present landscape with
a preserved ancient secondary structure of the landscape, i.e. with the
distribution and representation of arable land, permanent crops, forest, roads
and trails, or mining, water and other areas that arose and developed in the
time before the formation of the industrial society after app. 1850s”. It has
signs of the relatively uninterrupted socioeconomic and cultural development
from the Thirty-years-war period with respect to the local natural conditions.
Above all, the industrial revolution and its associated technological,
population, administrative, or protectional events often conditioned the
radical transformation of landscape structures, especially the economic
structure. Nevertheless, relics from the previous period survived for various
reasons on the development periphery of that time, and this may not be the
result of complicated natural conditions. Such areas of diverse sizes and
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contents, which have often been out of date, often fully or partially avoided
socioeconomic changes.

Preserved relics of the ancient landscape are not systematically recorded in
the Czech Republic, except on the declared and prepared landscape historical
zones. In some cases, such segments were registered during the preparation
of the planning documentation for the territorial system of ecological stability
at the municipality level, or in the case of landscape view assessments.
A comprehensive study of similar issues was completed for the Novodvorska
and Zehusice landscape area in the Kutnd Hora district (Lipsky, Weber,
Stroblova, et al., 2012) and for the significant part of the Ore Mountains
(Karel, Kratochvilové, eds., 2013). In connection with the research of the
ancient landscape, the terms “historical landscape structure” (Brina, Buchta,
Uhlifova, 2010) and the “material memory structure of the landscape” were
presented at the Czech Technical University in Prague. Back into the distant
history went the “Academic Atlas of Czech History” on the course of the
medieval landscapes (Semotamova, Cajthaml, et al., 2014) and also the Czech
non-invasive archeology (Gojda, 2000). More advanced is the recording of
“historical landscape structures” in Slovakia (Sldmov4, Jancura, 2012), for the
present at the regional level only. In the monograph “Representative Types of
Landscape of Slovakia” (Bezak, et al., 2010), a clear national map at the scale
of 1: 500,000 was published representing the four main types of landscape
structures (vineyard landscape, landscape with scattered settlement, pastural
landscapes, mining landscape). Interestingly, among these types, there are
not the arable-woodland landscapes and the wodland-parture lansdscapes
numerous in the Czech Republic. Similarly, the map “Types of landscape with
historical landscape structures” is included in the Atlas of Representative
Geoecosystems of Slovakia (Miklds, Izakovi¢ova, eds., 2006). The results of the
nationwide inventory of historical structures on a local level are published in
Slovakia (see Hresko, Petlus, eds., 2015; Hresko, Petrovich, Misovi¢ova, 2015).
Interest in old landscapes lasts in Western Europe. An example of a successful
inventory of the smaller pre-industrial landscape segments is represented by
the Flemish Community of Belgium, where the inventory and classification of
identified sites was carried out, but also incorporation of this issue into the
regional legislation and planning practice (van Eetwelde, Antrop, 2005). The
inventory process was based on the comparison of quallty old maps from the
end of the 18" century and the contemporary aerial photographs, followed by
the verification of selected areas in the field, the follow-up evaluations and
recommendations. A similar inventory was carried out by the Walloon
Community of Belgium in its territory. The inventory of old landscapes was
carried out in the Bretagne region (bocage records) in France, in Alentejo,
Portugal (forest-agricultural complex), in the Great Britain (Bunce, et al., 1996)
and in the Netherlands (Micher et al., 2003) within the typology of the
European landscapes. UNESCO also considers segments of the ancient
landscapes as a valuable cultural heritage (e.g. Bandarin, ed., 2009). For the
present time, however, the legislative or conservation standards for this
historic type of landscape are not finalized.
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3 MATERIALS AND IDENTIFICATION METHODS OF SEGMENTS OF THE
PRE-INDUSTRIAL LANDSCAPE

The search for segments of the pre-industrial landscape is based on
a comparison of cartographic documentss of different character, origin and
quality. All necessary materials have the following key features: (1) to have
the resolution to identify similar land use patterns therein, (2) to be online
publicly accessible in the required amount and quality, (3) to be usable in the
common imaging technology.

The research starting point is based on the idea that the recent high-quality
maps allow to distinguish such land use structures that may be anachronistic
in the present landscape, especially after the periods of the industrial society
and the socialist large-scale farming on arable land, pastureland or in the
forest. The most recent colorful orthophoto is best suited for these purposes.
An attention is naturally centered on the existing small parcels of the land.
Although it exists even in the vicinity of the building from the time of the
industrial and socialist society, but if it is immediately adjacent to the building,
its dating is easier. It is a typical accompaniment of individual houses. It arises
even today (although there is usually no stripped land partition in modern
development zones). However, there may also be a situation where the pre-
industrial heritage can be represebter by large-scale parcels. An indicator of
such a situation may be the presence of large farm estates directly in the
village or at its edge. In both cases, the pre-selection of the “suspicious” areas
for more detailed study needs the comparison with another key map, which is
represented by the maps of the Second (Franciscus’) military survey. It just
preceded the general industrial revolution on the territory of the Czech lands.
If a similar structure (albeit hintingly due to the quality of map Second military
survey and its 1:28 800 scale) occurs in the same place as on these old maps
and present aerial imagery, it is possible to go to the detailed data source
represented by the indication sketches or the imperial map impressions at the
scale of 1: 2 880 and then the final decision about the area's status as a pre-
industrial landscape segment can be done.

The Prell identification process is carried out according to the cadastral units
and can be divided into the sequence of steps:

1. The latest colour orthophoto is available online at https://mapy.com/. On
the page, the “Basic Map” appears first after opening the page. After the basic
map is displayed, the search tool will read the name of the municipality in the
given cadastral unit. The outline map of the selected cadastral area appears in
the map window. The same outline of the cadastral area will be displayed
after switching to a recent orthophotomap and the old map.

2. The search the aerial orthophoto is focused on the areas with small parcels
of agricultural land, or large-scale parcels around the isolated estates, and the
extent of the forest area is also registered in the selected cadastral area. If an
area with the present small parcels of land is found in the cadastral unit, this
reality is provisionally verified.

3. The next step of the verification of the segment of the pre-industrial
landscape is carried out by comparing the “small parcel areas” found usining
by the orthophoto with the analogous territory on the map of the Second.
military survey (it is also available online at https://mapy.cz/). This
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comparison serves to verify if thepresent landscape structure (the mosaic of
land use) seems to similar in the pre-industrial period (i.e. it was registered in
the old map of the Franciscus’ survey at the original scale 1:28 800). These
maps, however, have a fairly low resolution, and the map makers have
neglected small parcels by generalization. If there are doubts about the
accuracy of the segment identification, it is necessary to go to the final
verification.

4. For the definitive assurance that the identified area has a similar structure
of land use already in the pre-industrial period, it is necessary to look at the
cadastral indication sketches (with the original 1: 2 880) from the first half of
the 19" century administered by the Moravian Land Archive in Brno. Such
data source is also available online on its website (www.mza.cz). A given
cadastral unit can be found and the existing segment can be verified in the
image of the archivedc cadastral indication sketch.

5. The final output for archiving tentative Prell segments is then represented
by the print-screen with the centered identified area over the recent
orthophoto. The MS Office tool “paint brush” served to draw out segment’s
outlines. This picture was georeferenced and the segment’s outline
vectorized. Then it represents the input into the database (the the definite
field verification).

6. Any segment is provided with a cadastral location code and a serial number
within the cadastre for archiving.

Possible problems in identifying segments of the pre-industrial landscape
include, among other things,

1. Some cadastral territories have been merged. When using the search
engine on maps.cz for a given municipality, only the outline (in essence)
of the built-up area of the given municipality and not its cadastre is
displayed. It is possible to visualize the outlines of the cadastres of the
neighboring municipalities or visually outline the cadastre in the GIS.

2. Pre-industrial landscape heritage is also forests. In particular, their
“facade” (the edge to the open landscape) forms part of the appearance
of the country at that time. This edge and interior of the forest could be
positionally stable, but could vary according to the species of the growing
tree. It is to be imagined, however, that conifers were artificially
propagated in the unnatural locations in the territory of today's Czech
Republic from about 1780 (mainly by sowing) and their share in lower
positions could be higher than at present. As a standard of pre-industrial
legacy segment recognition, the current dominance of the broad-leaved
tree stands.

4 THE INVENTORY IN WORKING REGION OF MALA HANA

The inventory of existing segments of the post-industrial landscape in the
historical territory of Moravia is supported by the project of the Ministry of
Culture of the Czech Republic under the title “The Inventory of the Pre-
Industrial Landscape of Moravia and ensuring public awareness of its
existence as a cultural heritage” (see Acknowledgments at the end of the
paper). The objectives of the project are as follows: (1) The inventory of pre-
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industrial landscapes within historical boundaries of Moravia on the basis of
comparison of historical map documents with the latest cartographic
products; (2) The classification of identified areas in quantitative and
qualitative categories; (3) The compilation of the text, visual (maps, images,
pictures) and tabular documentation for each registered Prell unit with
proposal for measures for the further maintenance and management; (4) The
electronic documentation publishing in a form accessible to municipalities and
the public with the consent of the Ministry of Culture; (5) The composition of
a mobile, regionally adaptable exhibition on “The former landscape in the
regions of contemporary Moravia”; (6) The elaboration of an electronic
methodical and educational material for schools and the public.

A team of specialists was set up to solve the project tasks. Individual team
members process the assigned territory according to a uniform methodology.
For these purposes, the territory of the historical Moravia was divided into
working regions. The first task was to precisely define the territory of the
historical Moravia because the current administrative division of the Czech
Republic into the modern regions and the districts does not respect the old
borders of Moravia. The definition of the historical territory of Moravia was
based on the digital map of the political districts of Czechoslovakia in 1921,
when this border was in force. The Moravian Land as one of the top self-
governing entities of the pre-war Czechoslovakia existed within these borders
until 1928. The distant so-called Moravian enclaves in Silesia were not
included in the defined territory of Moravia (with the exception of the village
Butovice in the Novy lJi¢in district, practically adjacent to the coherent
territory of Moravia). The comparison with the demarcation of political
districts in 1930, when the unified Moravian-Silesian Land already existed,
discovered some changes at the border with the Bohemian Land and/or with
the original Silesian Land. Relatively numerous detailed border irregularities
from 1921 were identified within the current demarcation of the cadastres of
municipalities on the border with Bohemia and Silesia. They are, however,
totally insignificant. Minor changes of borders with Slovakia took place after
the split of the Czechoslovak federation in 1993.

The actual regionalization of the defined territory of the historical Moravia is
based on the ethnographic regions of Moravia presented in the available
literature. The main source of documents is the Atlas of the Landscape of
Czech Republic (2009 — the map of the “Ethnographic Regions” of the authors
R. Jerabek, J. Vareka, J. Woitsch). There are other sources available:
(http://is.muni.cz/el/1431/podzim2009/Z5790/Etnografie_Moravy.pdf - The
Folklore Regions of Moravia;
https://dalsimoravak.wordpress.com/2013/11/16/etnograficke-oblasti-
moravy / - The Ethnographic regions of Moravia). The ethnoregions defined
within them are basically identical, but some local dissonances and
differences in subdivisions are evident. The rrangement of the cadastres of
the Moravian municipalities into existing “ethnoregions” proceeded from the
nuclei of these regions towards their borders by assigning an attribute in the
form of the name “ethnoregion” in the corresponding column of the ESRI
ArcView attribute table. It was problematic to include municipalities at
unclear borders between existing “ethnoregions”. There it was necessary to
look at the websites of the affected municipalities and, according to the
information given there, the ordering was made. If this information was
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missing, the physio-geographic regionalization factors were applied. Then high
relief objects (ridges and mountains), larger rivers, or large forest areas
became the borders between “ethnoregions”. Large areas outside the existing
“ethnoregions”, remaining after the previous demarcation, were divided into
“working regions” and obtained names of the geomorphological or
hydrogeographic origin (e.g. Jeseniky Mts. area, Podyji Area — after the River
Dyje, Brno Area, Letovice Area etc.). The result is represented by the division
of Moravian cadastral units into 12 working regions. They differ in size,
especially in the case of existing “ethnoregions”. Based on the personal
interest of individual members of the project team, they were assigned them
for processing.

One of the defined regions is Mald Hana (Fig. 1). It includes both the physio-
geographical unit of the same name (as part of the Boskovice furrow —
according to the Geomorphological division of Czechoslovakia - Czudek, et al.,
1973), and the adjacent edges of the surrounding elevations, reached by the
margins of the cadastral areas of the municipalities, mostly located on the
border of Mala Hana with the surrounding mountains.
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Fig. 1. Location of the Mald Hana Working Region in the historical territory of
Moravia within the Czech Republic.
Source: own processing

The region has an area of 275.55 km?® and belongs to the smallest working
regions of Moravia. It consists of 28 cadastral territories of 40 municipalities,
of which 6 are towns and cities (Figure 2 - left). It is divided geographically into
three diverse parts (Fig. 2 — on the right): a) the basic ethnoregion of Mala
Hana in the north between towns Chornice and Boskovice (it occupies about
2/3 of the area of interest); b) the basin near the railway crossing Skalice nad
Svitavou; and c) the Lysicko Area as the southernmost_part covering
approximately 1/3 of the region from Skalice nad Svitavou to Cerna Hora. For
explanation: The cadastral areas of the villages Lazy, Mezihoti u Méstecka
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Trnavky, Unerazka, Petriivka u Méstecka Trnavky and Patikov, and the town of
Trnavka, interfering with the geographical region of Mala Hana, were
connected to the ethnoregion (and the working region) Hrebec¢sko and
Zabreisko, as there was a strong pre-war German-speaking population (in
comparison to Czech-speaking Mald Hana). Their territory was occupied by
Nazi-Germany after the Munich dictate in 1938.

v . L ]
Cerna Hora

—

Fig. 2. The internal administrative division of the Mala Hana
working region into the cadastral areas of the municipalities.
(Key: 1 — alluvial plain of the Svitava River basin, 2 - predominantly flat bottom
of the Boskovice furrow, 3 - surrounding mountains of the Bohemian-Moravian
Upland, Brno Upland and Zabieiska vrchovina Highland)

Source: own processing

It is clear (see Fig. 2 - right) that the individual cadastral areas share both the
flat and fertile bottom of the Mala Hana furrow and their territorial stripes
extended into the adjacent mountains. At the bottom, in the warm climate
(T,= 7-8°C), the soil cover consists of mollisols and luvisols developed on the
loess and Neogenic sediments, and cambisols originated on the outcrops of
hard Permian sedimentary rocks. Surrounding steep elevations rising up to
200 m or more above the bottom of the firrow are built with old crystalline
rocks, rarely Cretaceous sandstones, and they are covered with stony
cambisols in the app. to 1-2°C colder climate. Only the floodplain of the
Svitavy River near Skalice nad Svitavou is covered with an extensive area of
fluvisols. They accompany other water courses of the region with narrow
strips only.
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The field research inventory was carried out according to individual cadastres
in this region, in 2016 and 2017. The results are given below.

5 RESULTS OF FIELD RESEARCH AND INVENTORY

The field research consisted of two phases. The first one included the
identification suitable segments of the pre-industrial landscape according to
the methodology in a laboratory environment on a PC with an Internet
connection. The second one took place directly in the field and was targeted
on the visit of all selected segments. It should be noted that such segments
surprisingly remained in very little number (only in 9 of the 41 cadastral areas
of the region — see Fig. 3).

While the arable land is dominated on the flat and fertile bottom of the
furrow, the forests cover the steep slopes of the adjacent mountains. The
built-up areas of the villages (except the very old Chornice) mostly developed
at the edge between the furrow the mountains. Probably already at that time,
the founders of villages had in mind the preferential protection of fertile soils
before housebuolding, also the location at a source of water and building
materials (clay, stone, wood). The identified segments of the pre-industrial
landscape of varying sizes and quality survived generally at a short distance
from villages located in the open valley mouths from the mountains to the
Mala Hana depression as part of the larger Boskovice furrow.

Zalesi

Fig. 3. Mala Hana.
Cadastral areas  with
segments of the pre-
industrial landscape
marked in black.

Source: own processing

Boritov
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The main parameters of the identified segments of the pre-industrial
landscape are documented in Table 1.

The field research demonstrated unequivocally that segments of the pre-
industrial landscape recruited most often from previously intensively used
arable land on terraced slopes, exceptionally from fields along the slope and
separated by distinct edges. Due to the slope and usually low-fertility soils
(with the exception of the foothills with better soils), the collectivization had
not affected thesize and shape of land parcels here. The land use turned
rather from an intense to an extensive farming associated with “greening”
both the original farmland and the terrace slopes. The edges of the land
parcels were affected by intense succession of bushy and tree vegetation. The
joining of plots in flat terrain was partly avoided only in some waterlogged
areas in the floodplain near the village of Sudice. However, in connection with
the land restitutions after 1989, some small parcels were restored in the flat
terrain (the slightly inclined plain) and partly on slopes near Drnovice.

The gradual degradation of pre-industrial landscapes runs in the Mald Hana
working region. The main degradation process is represented by the reduction
in the intensity of use of less useable plots of land, first of all followed by
targeted and spontaneous grassing and gradual afforestation. The succession
of shrubs and trees started from the originally grassland on terraced slopes
and edges. These are now practically completely overgrown and woody
vegetation spreads from the edges into the former arable land, nowadays the
meadows and pastures. The tree dissemination process is effectively slowed
down where plots on the terraced slope are accessible for agricultural
machines (Borotin — Fig. 4). The conversion of the arable land to pastures
slows down the succession of tree species, but the accompanying
phenomenon of the change in land use is the erosion of soil at the edges
(Jablonany). The process of parcel overgrowing with trees already advanced
significantly in some places and grass in these areas are no longer mowed
(Sebranice, Bofitov). In the case of Bofitov, the most of the area of the pre-
industrial landscape segment enjoys a certain degree of protection of nature
as a significant landscape element (VKP Vétrnik). The subject of protection is
represented by dry thermophilous sites, which are threatened by the growth
of shrubs and trees. Some old orchards were preserved, partly used and
renewed in the cadastral area of the village of Zalesi (now part of the
Biskupice municipality). The succession of trees is held back by ongoing fruot
tree planting here. The long parcels along the slope are gradually afforested at
the village of Mladkov.

Tab. 1: Main natural features od identified segments of the pre-industrial
landscape un the Mala Hana working region

PrelK location

No. cadastral area | slope aspect soil

1 Borotin steep NE-E cambisol

2 Boritov steep SW haplic leptosol

3 Drnovice flat NE luvisol/stagnosol
4 Jablonany gentle W-SW luvisol/cambisol
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5 Jevicko gentle SE cambisol
6 Mladkov steep NW luvisol/cambisol
7 Sebranice gentle SE-E luvisol/cambisol
8 Sudice flat - mollisol/fluvisol
9 Zalesi steep w cambisol

Source: own processing

500 m
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Fig. 4. The segment of the preindustrial landscape south of Borotin in 2017.
(Key: 1 - forests, 2 - bushes and trees, 3 - abandoned meadows, 4 - mowed
meadows, 5 - gardens, 6 - orchards, 7 — arable land)

Source: own processing

6 CONCLUSION

There is a steady decline of segments of the pre-industrial landscape, initiated
in the post-war period by the collectivisation of agriculture in the Mald Hana
working region. The original varied agricultural landscape with a small plot of
land in the flat territory almost disappeared. An interesting exception is the
surroundings of the village Drnovice, where small parcels form a significant
part of the land in the flat and gently inclined part of the cadastral area. South
of the center of the village Sudice is partly preserved a segment of the ancient
landscape in a wide humid valley along the creek adjacent to the estate
Sudicky Dvur (Pastvisko — Fig. 5). However, the insertion of breeding fish
ponds into the landscape disturbs the original appearance of the segment.
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Fig. 5. The segment of the preindustrial landscape south of Sudice in 2017.
(Key: 1 - forests, 2 - bushes and trees, 3 - abandoned meadows, 4 - mowed
meadows, 5 - water bodies, 6 - reed, 7 — farm courtyard, 8 — arable land, 9 -
buildings, 10 - paved roads, 11 - field roads)

Source: own processing

There are also areas of small land holdings outside the village Flintour (part of
the of Biskupice municipality) and near the village Jaroméfice in the Mala
Hana working region. However, these can not be categorized as segments of
the pre-industrial landscape, as on the old maps of the first half of the
19" century they had the form of large continuous plots and their partition
seems toik place later in connection with the division of large land holdings in
land reforms.

The remnants of the pre-industrial landscapes of the Malda Hana working
region thus mostly represent an atypical marginal original cultural landscape
with dissected terrain, and their status is usually not a guarantee of their
preservation to a more distant future. The promotion of this type of landscape
in the public and the increased attendance of sites as an important cultural
heritage may push the owners or users of these plots to keep them constantly
exploited and thus maintained and protected.

Acknowledgment: The inventory and research of the segments of the ancient
landscape is part of the project “Inventarization of the Pre-Industrial
Landscape of Moravia and ensuring the public awareness of its existence as a
cultural heritage” supported by the Ministry of Culture of the Czech Republic
under No DG16P02B042 for the years 2016-2020 within the Program for
support of applied research and experimental development of national and
cultural identity for the years 2016-2022, with Global Objective 2: Cultural
Heritage, and Specific Objective 2.1 Research and its Application - Cultural
heritage and areas with historical values.
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Shrnuti

Césti Uzemi se zachovalou druhotnou (ekonomickou) strukturou krajiny,
vzniklou cca pred polovinou 19. stoleti, Ize povaZovat za existujici segmenty
predindustridlni krajiny. Takové uUzemi si zachovalo podobny charakter
parcelace a vyuZiti pozemk( ztéto doby. Tyto segmenty byly predbéiné
identifikovany vsoucasné kulturni krajiné podle recentniho barevného
ortofota. Srovnanim s mapou Il. vojenského mapovani a indika¢nimi skicemi
katastralniho mapovani z 1. pol. 19. st. byla existence toho kulturniho dédictvi
potvrzena, nebo vyloucena. Evidence probihala systematicky po jednotlivych
katastrdlnich Uzemich tzv. pracovnich region Moravy, vtomto pfipadé
v regionu Mala Hana (obr. 1). Laboratorné zjisténé segmenty predindustridlni
krajiny pak prosly terénnim vyzkumem, na ktery navazovalo stanoveni jejich
vlastnosti a hodnoceni stavu a ohroZeni.

Terénni vyzkum jednoznacné prokazal, ze segmenty predindustridlni krajiny se
nejcastéji rekrutuji z dfive intenzivné vyuzivanych polnosti na terasovanych
svazich okolnich pohofi lemujicich snizeninu Malé Hané, vyjimecné z byvalych
poli vedenych po spadnici a oddélenych vyraznymi mezemi (obr. 2). Diky
sklonu svahu a zpravidla pldam nizsi bonity (s vyjimkou Upati na Urodnéjsich
padach) se kolektivizace zdsadné nedotkla parcelace pozemki. Spise zde
obvykle doslo kpfechodu od intezivniho kextenzivnimu hospodareni
spojeného s ,ekologizaci“ jak vlastnich zemédélskych ploch, tak jejich
terasovych rozhrani ¢i mezi. Okraje pozemk( podlehly intenzivni sukcesi
kefové a stromové vegetace. Spojovani pozemk v rovinatém terénu se z¢asti
vyhnuly pouze podmadacené plochy v nivé u obce Sudice. V souvislosti
s restitucemi vSak misty doslo k obnoveni drobné parcelace i vrovinatém
terénu (mirné uklonénd rovina) a z¢asti i na svazich v okoli Drnovic. Celkem
bylo v regionu zjisténo 9 hledanych segmentt (obr. 3).

V pracovnim regionu Mald Hana probihd setrvaly uUbytek segment(
predindustridlni krajiny, zahajeny v povalecném obdobi kolektivivizaci
zemédélstvi. Pfikladem segmentu predindustridlni krajiny v ¢lenitém terénu je
okoli obce Borotin (obr. 4). Plvodni pestra zemédélska krajina s drobnou
parcelaci pozemkd v rovinatém Gzemi témér vymizela. Zajimavou vyjimkou je
okoli Drnovic, kde drobna parcelace se z vyznamné casti udrzike v ploché
i sklonitéjsi ¢asti katastru. Jizné od centra Sudic je ¢astecné uchovan segment
starobylé krajiny ve vlhké snizeniné kolem potoka v sousedstvi statku Sudicky
Dvar (Pastvisko — obr. 5). Vkladani dalSich chovnych rybnik( do krajiny vsak
pavodni vzhled segmentu narusuje.

V pracovnim regionu se rovnéz vyskytuji arealy drobné pozemkové drzby
mimo vlastni zénu zdhumenkd u obce Flintour (¢ast obce Biskupice) a u obce
Jaroméfrice. Tyto vsak nelze zaradit do kategorie segmentl predindustrialni
krajiny, nebot na starych mapach z 1. poloviny 19. stoleti figuruji v podobé
rozsahlych souvislych pozemkl a kjejich parcelaci zfejmé dosSlo pozdéji
v souvislosti s délenim velkostatkdl pfi pozemkovych reformach. Rezidua
predindustridlni krajiny Malé Hané tak vétSinou reprezentuji netypickou
pavodni kulturni krajinu s ¢lenitym terénem a jejich stav v soucasnosti
zpravidla neni zarukou jejich uchovani do vzdalenéjsi budoucnosti. Propagace
toho typu krajiny u vefejnosti a tim zvySend navstévnost lokalit jako
vyznamného kulturniho dédictvi vséak mdzZe vlastniky, resp. uZivatele téchto
pozemkl ptfimét k setrvalému vyuZivani a tim k jejich Gdrzbé i ochrané.
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Abstract: The landscape with hamlets represents a distinctive type of cultural
landscape with a relatively large spread in Slovakia characterized by very close
ties between humans and nature. The dispersed type of settlement was
formed mainly in more remote regions with difficult conditions for life, in
certain specific types of the natural landscape of the Slovak Carpathians. This
paper focuses on research into the extent and nature of the impact of natural
conditions on the origin and development of the dispersed settlement in the
model territory of the cadastral area of the village of Hrusov (district of Velky
KrtiS). Among other things results, we found that the dominant determinant
of the character of the dispersed settlement of the model territory is a relief.

Key words: dispersed settlement, cultural landscape, natural landscape,
village HrusSov.

1 INTRODUCTION

The type of landscape with dispersed settlements is a distinctive and special
phenomenon of the Slovak Carpathians with its own building culture and
specific landscape structures that over the course of several centuries have
written indelible traces on the Carpathian landscape and have become
a permanent part of the tangible and intangible heritage and the
unrepeatable genius loci. Scattered settlements in Slovakia are a distinctive
type of settlement forming a distinctive type of landscape. They were created
during certain historical periods, forcing part of the population to settle in
more remote and not easily accessible mountain areas and the cultivation of
the surrounding countryside under limited natural conditions. Huba (1989)
this type of settlement was characterized as a settlement until the by then
anecumene in the remote parts of the townships of older municipalities and,
to a certain extent, always constituted an extreme and extemporary
residential manifestation. According to Sitar (1967), in the establishment of
the dispersed settlements, it must be possible to carry out its basic function of
soil cultivation at the given site, even when the conditions at the boundary of
load bearing capacity are difficult. Petrovi¢ (2006) draws attention to the
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example of the region of Nova Bana, where besides pastors and hunters,
scattered settlements were also found and inhabited by woodcutters,
charcoal-burner, glassmakers and miners.

Despite the extreme nature of these natural conditions, the type of landscape
with dispersed settlements within Slovakia cannot be understood as a
marginal phenomenon (marginal = 10%). Five areas with scattered
settlements occupy a total of 4 640 km?, which represents almost one tenth of
the territory of Slovakia. Nahalka (1966) states that in 1961 there were 2 899
dispersed settlements in 166 Slovak areas, in which approximately 140 000
people lived. Although the population in these dispersed settlements has
been reduced in the following decades, dispersed settlements in the country
have largely remained. The type of landscape with dispersed settlements is
still present in Slovakia, but increasingly in a neglected or degraded state.

2 STATE OF KNOWLEDGE

Mainly geographers and ethnologists acquit of themes of scattered
settlements in Slovakia well. For geographically focused research, a landscape
with dispersed settlements is an interesting phenomenon with a very specific
type of cultural landscape, closely bound and determined by natural
conditions. Ethnologists are attracted to the inhabitants of dispersed
settlements with their own and unique way of life in the difficult conditions of
the remote corners of the landscape. The first ethnological work on this type
of Slovak country emerged during the inter-war period and the most
geographic studies were created completed in the 1980s. The agile self-
government of the village issued a valuable edition of the monograph entitled
Traditional Material Culture of the Village of HruSov. For us the most
beneficial are the works about farming (Brada et al. 2014) and the traditional
folk architecture (Brada, Brlos$ 2013).

3 METHODOLOGICAL BACKGROUND

In the literature, we have found two inspirational studies dealing with the
localization of cultural landscape elements in the natural environment. Both
have taken advantage of the comprehensive integrated STATISTICA system.
The work of IzakoviCova et al. (2016) used it to evaluate the localization of the
castles in Slovakia. It has worked with a set of statistical units with nationwide
expansion, which also corresponds to the diversity of natural landscape types.
The work of Petrovi¢ (2006) has a more local aspect, worked with statistical
files on dispersed settlements and their positional and geomorphologic
properties.

Our approach is methodologically more traditional and simple, based on
detailed typology of the natural landscape, simple statistical operations and
very detailed field research. Between 2015 and 2017, we performed
a detailed mapping of the basic elements of the natural and cultural landscape
recorded in a basic topographic map at a scale of 1:10 000 and a modified
map provided by the EUROSENSE aerial photography published on the
Mapy.cz web portal (2012). In the framework of research on the dynamics of
changes in the historical cultural landscape of the model territory, we applied
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the method of analysis of the available cartographic data, historical maps of
military mapping (National Geoportal SR 2014) and historical orthophotomaps
of Slovakia from 1950 (Geodis Slovakia, TU Zvolen et al.).

4 MODEL TERRITORY

Before 1918, the village of HruSov had (Fig. 1) a very peripheral position, lying
on the eastern edge of Hont region far from the regional centres Sahy,
Krupina and Modry Kamen. Its periphery, after the collapse of the Austro-
Hungarian monarchy, was further accentuated by the loss of relatively good
accessibility to Budapest and in the new Czechoslovak state it developed as
part of a neglected and economically unsupported region. At present, the
village of HruSov is incorporated into the district of Velky Krti$, 31 km from its
centre. The peripheral location and the low degree of economic development
of the region causes the village of HruSov to be depopulated. Of the 1 200
inhabitants in 1970, the population dropped to 849 in 2016.
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Fig. 1 Position of the model territory

4.1 Development of the natural landscape

The memory of the present natural landscape of Krupinska planina dates back
to the period of the Lower Baden, when activated the volcanoes of the
Sahansko- Iysecka volcanic-tectonic zone (Vass et al 1979 and 1983) The result
of their activity is a volcanic complex, which in the studied area is dominated
by tuff and tuffitic sands. Since the Sarmat period, the terrestrial development
has been free of volcanism. In the form of break tectonics and cyclical changes
of the climate, the non-karst plane and the erosion-tectonic basin have

189



gradually been individualized. The model territory is located in the transition
zone between the two geomorphological different environments. The
southern part is part of the southernmost part of the Modrokamenské uboce
Slopes (Mazur and Luknis 1978) on the northern part of the bounds which
reaches the edge of the Dacolomska planina Plain. The geomorphologic
boundary location of this area is determined for the nature of the local natural
landscape. The relief along with the subsoil are relevant components
determining the properties of its other components (air, water, soil and
vegetation) which significantly affect the human activities in it.

4.2 Development of cultural landscape

The archaeological artefacts of the settlement of Baden's culture, exposed by
plowing, and the historical references of two medieval settlements suggest,
that the historical cultural landscape began in the territory of HruSov in the
very past. The clearer contours of its possible form, however, can be found in
our early years. From the 18th century, we can identify it more closely from
the historical maps of the military mapping of the monarchy.

On the map of the 1st Military Mapping (1764-1787), the state of the cultural
landscape is roughly similar to that of today. Part of it was a mass village
connected by a road with the neighbouring Vinica village, which continues to
the north, ramifying to the local network of access roads to about thirty
settlements in a similar layout as today's dispersed settlements. According to
Brada and Brlos (2013), the scattered settlements were created from the so
called barns built outside the built-up area which became the temporary
dwellings of shepherds and later also the farmers farming the expansive
arable land on the plains. Unlike the northernmost lying dispersed
settlements inhabited by pastors comlngv from other regions, the domestic
population moved to the Hrusov territory Svecova (1984).

The map of the 2" military mapping (1810-1869) shows the status after
a large splitting of parcels land in the built-up area that was caused by fires. In
the area outside the built-up area, we can find several, nowadays used place
names of local places. Changes in the cultural landscape, particularly in the
non built-up areas on the map of the 3rd Military Mapping (1875-1884), were
caused by land merging. Soil consolidation created new large land plots of
estates that remained internally differentiated, just W|th ,an altered ground
plan. The decline of large estates in the first half of the 20" century began the
unprecedented boom of the HrusSov area. Besides the increasing of the
number of small settlements and their inhabitants they were also rebuilt to
adapt to year-round living. The inhabitants of small dispersed settlements in
Hrusov area began to use so-called double-residency housing to such an
extent like nowhere else in Slovakia (1980 and 1988). The Reeves and their
family lived in a settlement outside of a village in the week and only stayed
a short time on Sunday in the second house in the village. This way of life was
the driving force behind the development of the HruSov landscape, when it
enabled its inhabitants to intensify and better farm on the land while keeping
the link between dwellings in and outside the village.

The cooperative farms operating in HruSov until 1979 were able to develop
only some forms of collective agriculture transforming the original landscape.
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The most striking intervention in the landscape structure was the destruction
of the orchards of the renowned HruSov fruit farmers. The dispersed
settlement country was negatively affected by the forced radical changes in
land ownership forcing ex-private farmers to leave the dispersed settlements,
which ceased to play the role of remote points of farming. The rate of
desolation of the dispersed settlement country in Hrusov in the years 1950 to
2010 is documented in the works of Hanusin and Lacika (2017 in the print).
The resulting state captures the map of land cover (Fig 2).
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Fig. 2. Land cover in 2010.
1 arable land, 2 degraded area, 3 compact build-up area, 4 forests, 5 meadows and pasture

land, 6 fruit grow, 7 agricultural technologic area, 8 agricultural mosaic, 9 vineyard, 10 water
reservoir, 11 area of dispersed settlement
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The current state of the settlement was determined by field research using
local government data. In 2016, outside the built-up areas of Hrusov, there
were 205 dispersed settlements, of which 86 were occupied and 110 were
used for occasional housing, especially as a holiday cottage. A positive trend in
recent years has been the arrival of the so-called homesteaders from the
ranks of immigrants who mostly develop beneficial landscaping activities.

5 RESULTS

The geomorphological conditions in the given area of the village of HruSov are
created by the basic features of its natural landscape. Climatic, hydrological,
soil and vegetation ratios are also being adapted to the local scale. The
geological base here appears to be a relatively homogeneous component of
the natural landscape with a local impact on its overall heterogeneity. From
the given facts, our classification criterion for the exclusion of the types of the
natural landscape of a given territory are the morphometric, morphographic
and morphogenetic properties of the relief.

5.1 Types of natural landscape and dispersed settlements

The relevant territory of the cadastral village of HruSov is part of the
geomorphological complex Krupinskd Planina Plain, which has developed
throughout its territory a natural type of landscape of a non-karst plain. It is
possible to single out two types of a lower grade natural landscape (Fig. 3),
namely the type of plain (A) and the type of plain slopes (B). This breakdown is
based on the fact that the plains are generally made up of plateaus and slopes
with which these plateaus are bound.
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Fig. 3. Types of the natural landscape.

A type of plain plateau: Al subtype of plateaus, A2 subtype of shallow valleys. B type of plain
slopes: B1 subtype of isolated elevations, B2 subtype of isolated plateaus, B3 subtype of flat
ridges, B4 subtype of slope and saddle plateaus, B5 subtype of steep valley slopes, B6 subtype
gentle valley slopes, B7 subtype of valley bottoms. C Other marks: 1 type border, 2 subtype
border, 3

5.1.1 Type of plain plateau A

Type A occupies about a quarter of the bounds. It is made up of a fairly entire
flat plateau (subtype A1) divided by relatively short and shallow valleys
(subtype A2). The subtype of plateaus A1l is characterized by the least
dissected relief within the given territory, and according to the relative
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altitude it is a wavy plane to the lower hills. From a topical point of view, this
subtype has the highest potential for the development of economic activities
and the formation of the settlement and communication network. It is the
territory with the lowest degree of internal barriers. Taking into account the
choral aspects of the morphographical type of relief according to URBANEK
(1981) we must also take into account the so called external barrier
expressing the remoteness, inaccessibility and isolation of the territory
thereby reducing the potential output. Subtype Al is divided into two plain
plateaus. The more compact northwest plateau is a wavy plane with distinctly
rounded and convex relief shapes. The integrity of the northeast plateau is
disturbed by the shallow valley bent into a U-shaped plan. Its presence
provides relief in the highlands with many occurrences of concave shapes.

Subtype of shallow valleys A2 is inserted between subtype Al plateaus. It has
more dynamic morphographic parameters than the subtype Al. The flat
bottom of the valley, with a channel of the permanently flowing Olvar stream,
is bordered on both sides by steeply forested slopes up to 60 m high. On the
bottom of the valley runs the main road.

5.1.2 Type of plain slopes B

The landscape type of plain slopes B occupies the southern part of the
territory of the cadastral area of the village of Hrusov (75% of the area). It is at
first glance different from landscape type A. It also has built-in plateaus
dominating in type A, but they are much smaller and do not specify the overall
landscape. The morphometric parameters of Type B relief are more spatially
heterogeneous. This corresponds to the different use of the land with a higher
representation of forests and a greater defragmentation of other components
of the cultural landscape. The landscape type B is divided into 7 subtypes.

The subtype of isolated elevations B1 has the highest elevation position in the
model area. It consists of 7 small insulated elevations protruding above the
plateaus and plateau ridges of the wold slopes. The B2 isolated subtype forms
a set of isolated plateaus on the backs of the plain slopes. The subtype of flat
ridges B3 differs from the subtype B2 in that its flattened relief parts are
tapered into long longitudinal wold backs. The subtype of slope and saddle
plateaus B4 is significantly divided into 6 small isolated areas. The subtype of
steep valley slopes B5 is the dominant element of the natural landscape of the
wold slope, which determines their overall landscape character. It is the result
of the recessed valley network of the southern part of the model territory. It is
characterized by the high slopes with a local occurrence of small scale
landforms and within the studied area the highest degree of afforestation.
The subtype of gentle valley slopes B6 is located in parts of slopes with a less
dissected relief than the subtype B5. We have set them apart because of the
differences in economic use. In the subtype of valley bottoms B7 we find in
two areas of very small arrays a significantly elongated ground plan. Both are
the lowest lying segment within the local natural landscape.

5.1.3 Layout of dispersed settlements in a natural landscape

By overlaying a map of the spacing of remote dispersed settlements on a map
of natural landscape types, we have gained an image of the natural conditions
in which the dispersed settlement country of HruSov was created and
developed. We have identified what natural conditions their builders
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preferred and to which they, on the contrary, avoided. Table 1 shows that the
most favourable natural conditions were provided by the type A that occupies
the northern quarter of HruSov bounds. There are 78 dispersed settlements
(38%), at a density of 13.5 dispersed settlements per 100 ha. Type A has
optimal conditions for various agricultural activities corresponding to climatic
conditions at an altitude of over 400 meters and does not create any major
barriers for the local road network. Interestingly, quite a lot of dispersed
settlements lie on the edges of the plains so that there is enough space for
agricultural activity. Within two subtypes, there are more dispersed
settlements in subtype Al (64) than in subtype A2 (14) with less appropriate
morphometric relief parameters. One is at the bottom of the valley, one on
the slope, and 11 dispersed settlements are linearly positioned on the relief
edge between the western plateau and the western slope of the valley.

Tab. 1: Distribution of the dispersed settlement in types of natural landscape
areas

Type of Number of Relative number of
Share of . . .

natural Area (ha) o dispersed dispersed settlements in

landscape area (%) settlements | type/subtype (per 100 ha)

A 577 24.7 78 13.5

B 1754 75.3 127 7.2

Subtype of

natural

landscape

Al 455 19.5 64 14.07

A2 122 5.2 14 11.48

B1 31 1.3 0 0

B2 291 12.5 32 11.00

B3 107 4.6 24 22.43

B4 67 2.9 5 7.46

B5 616 26.5 3 0.49

B6 609 26.1 63 10.34

B7 33 1.4 0 0

::’::Stra' 2331 100 205 8.79

In Type B, the natural conditions for the establishment of dispersed
settlements are worse and on top of that internally more diverse. There are
a total of 127 dispersed settlements, but for a larger area of 1 754 ha (75.3%
of the land area) which means almost half the density (7.2 dispersed
settlement for 100 ha). The ridges of the plains subtype B3 provide a smaller
area for fields, meadows and pastures, but are not limiting for dispersed
settlements and the local road network. Therefore, there are 24 dispersed
settlements with the highest density of 22.4 dispersed settlements per 100
ha. In the areas of subtype B2 with similar natural conditions as subtype Al,
there are 32 dispersed settlements at a density of 11 for 100 ha. In the areas
of subtype B4 there are 5 dispersed settlements. Their isolation and impaired
access negate locally better morphometric parameters, which ultimately
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limits their more intensive economic use. This also applies to the B7 subtype
without dispersed settlements. Suitable morphometric parameters did not
play a role in the location of the dispersed settlements. The decisive factor
was the markedly peripheral and isolated position in an inversely organized
cultural landscape. One area lies on the flat wide bottom of the Olvar creek
valley pointing out of the region and the area at the bottom of the Velky
Potok Valley is isolated on the edge of the bounds by the great natural barrier
of the steep slopes of the valley of subtype B5. The B1 subtype has no
dispersed settlements either because small insulated hillocks are less
attractive for building dispersed settlements and economic activities.

Although the B6 subtypes have generally worse natural conditions than the
areas of plateau subtypes, they are attractive to the inhabitants of dispersed
settlements. There are 63 dispersed settlements with a density of 10.3
dispersed settlement for 100 ha. The morphometric parameters of this
subtype have almost limited values for agricultural activities as well as road
network building. Areas of the B5 subtype with the most unfavourable natural
conditions occupy more than a quarter of the territory, but there are only
three abandoned dispersed settlements.

5.2 Natural landscape and road network
5.2.1 Road network development

Krupinska Planina Plain is a specific geomorphological environment that
significantly influences the communication network of the region. From
a topical point of view, according to Urbanek (1981) the relief of the upland
plains within the plain appears to be suitable for building communications but
the slope of the plain is less suitable. Taking into account the choric aspect,
everything may seem different to us. If we look at the Krupinskd Planina Plain
in relation to the neighbouring geomorphological units, this territory, with its
geomorphological nature, appears to be a significant natural barrier that
makes the communication link between the Southern Slovak and Central
Slovak regions difficult. This barrier involves not only the hills but also the
plateaus within the plain.

5.2.2 Barriers of natural landscape

In Hrusov borders, an over-dense network of local roads had to be created,
ensuring the connection of individual dispersed settlements with a compact
part of the village. Analysing its ground plan properties, we realize that its
builders fully respected the natural conditions determined by the
geomorphological characteristics of the natural landscape.

Particular segments of the country are a barrier or connection for this road
network. According to Urbanek (1981) the barrier and forms of relief are
perceived as natural obstacles making it difficult to interconnect points
coupled with the road network while connections are forms facilitating the
construction and use of transport communications. In the conditions of
Slovakia, where the settlement-communication network concentrates on the
depressed parts, there are barriers to mountain ridges while the connections
are valleys and saddles in mountain ridges. In the model territory, however, a
more rare, inverse type of land use has developed, with the headquarters and
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communications centre on the backs and plateaus, while the valleys are part
of a country with a low economic use. In the inverse country of Hrusov the
plateaus and plain ridges, there are connections for the road network and the
lower lying valley network are barriers. The only main access road from Vinica
to HrusSov is out of this scheme where it is built into the steep valley of the
Hrusov Creek.
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Fig. 4. Accessibility of the dispersed settlements to central village HrusSov.

A Degrees of barrier of natural landscape: 1 very low, 2 low, 3 medium high, 4 high, 5 very high.
B quality of access roads: 1 asphalt road. 2 macadam road, 3 road with unpaved or barely
reinforced surfaces.4 narrow walkways overgrowing paths. C Other marks: 1 village built up
area, 2 dispersed settlement, 3 extension coefficient, 4 cadastral area border

Analysing the topical and choral properties of the relief, which determine the

distribution of the joints and barriers in the country, we have set up areas
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with five degrees of barrier in the model area (Fig. 4). Very low barrier rates
have plateau plates that allow easy communication between dispersed
settlements in almost all directions. The shallow valley of the plains as well as
the flat bottoms of the larger valleys have low barrier rates allowing easy
communication links only in the direction of the axis of the given valley. We
have assigned a moderate degree of barrier to the area of the local plateaus
which are surrounded by areas with a higher degree of barrier. A high and
very high degree of barrier is found on the more rugged valley slopes of the
Krupinska Planina Plain slope, which, with its geomorphological parameters,
makes the communication between the dispersed settlements more difficult.

5.2.3 Accessibility of the dispersed settlements

The natural landscape is largely influenced by the availability of the dispersed
settlements from the built-up area of the village, especially through
geomorphological properties. To determine accessibility, we used three basic
parameters of access paths to dispersed settlements, which determine the
degree of their availability. They are: distance from the village, height profile
and technical quality

In the territory of Hrusov, we find up to 65 km of local roads and paths, which
corresponds to the fact that the model territory is a dispersed settlement type
of cultural landscape. Over 200 dispersed settlement settlements need
a connection with the built-up area of the village, with many necessary
services (shops, offices, church and school). The distances that the inhabitants
of each of Hrusov's dispersed settlements have to covering the road to the
village ranges from 0.4 to 5.8 km. Less than 1 km from the centre of the village
there are 19 dispersed settlements. The most numerous group of 75
dispersed settlements is located within a distance of 1 to 3 km from the
village, up to 68 dispersed settlements separates from the village 3 to 5 km of
local roads and up to 43 dispersed settlements lay from the centre of the
village over 5 km. The most distant is the dispersed settlement Ostry vrch
locality.

Interesting knowledge about the barrier of the landscape is obtained by
calculating the extension coefficient, which is expressed by the ratio of the
real distance of the dispersed settlement along the local roads and the air
distance of the dispersed settlement from the middle of the village. The
higher the coefficient, the greater the degree of barrier between the
dispersed settlement and the village. The measured value of the coefficient is
from 1.14 to 2.21. Low values are achieved by dispersed settlements lying
near the main road, which passes relatively straight through the middle of the
cadastre from north to south. High values were found in the dispersed
settlements on the edges of the cadastre accessible on the roads leading to
the plateaus and the plateau ridges bypassing by the larger valleys.

The expansion coefficient helps identify horizontal barriers in a country where
roadways need to be avoided. However, the barriers in the country have
a vertical dimension, they have a certain height that the road must overcome.
This property of the natural landscape is obnoxious by profiling, made by the
altitudinal profiles of roads (Fig 5). Paradoxically, the highest barriers are on
the main road. From the turning from the road from Vinice to Celovce to the
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centre of Hrusov, the road outclasses the height of 170 m, the steep slope
north of the village is 85 m high. The altitude of the village centre is 370 m.
Up to 163 dispersed settlements are higher, so the settlers come down to the
village and have to climb up from the village. The highest dispersed
settlements are situated in Zabukovina locality, they are scattered along
a plateau at an altitude of 490 to 510 m. The 46 HruSov dispersed settlements
are situated at an altitude similar to the built-up area of the village but to the
13 settlements the road leads down. The lowest settlements on the Stara
Hora and Pliesky localities are already abandoned.

L ';9’3 Husarska pustatina

480
470 ’J \
460 \
450 \ N\
- \ N ___/ \
i \ Krizne cesty /' \
N — \
U \\// \\/ Hrusov
400
390 T T T ‘ T . ‘ T
0 0.5 10 1.5 20 25 3.0 35 4,0 km

Fig. 5. Altitudinal profile of road connected the Husarska Pustatina dispersed
settlement central village HrusSov.

The quality of access roads is an important criterion for the availability of
dispersed settlements. According to historical maps, the network of these
paths formed together with dispersed settlements, at least in the 18" century,
and according to 1950 aerial photography, the underlying ground plan of
roads has not changed in 60 years. However, the quality of the roads has
undergone radical improvements, which, famously speaking, the dispersed
settlements have approached the village which also makes more attractive
the relatively remote settlements on the real estate market. Up to 22 km of
roads (including streets in the city) have asphalt surfaces. Another 14.5 km
have a strong, mostly macadam surface and is also accessible by regular
motor vehicles. The use of off-road vehicles requires traveling over 12.6 km of
local roads with unpaved or barely reinforced surfaces. Part of the 14.9 km
long communications network is not maintained and there are narrow
walkways overgrowing paths passable on foot only. Dispersed settlements
with access by such a road or path are essentially condemned to extinction.
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6 CONCLUSION

We had come to this project with the knowledge that the dispersed
settlement landscape represents a distinctive type of cultural landscape with
very close ties between man and nature. Our research, however, aims to
show this connection in more details and concrete. The results achieved
confirm that the model territory of Hrusov village meets this goal very well. In
the plain type of natural landscape in Slovakia a relatively rare, inverse type of
cultural landscape with a long-lasting scattered settlement has been formed.
We have found that the specificity of the development of the HruSov
dispersed settlements is related to their peripheral position within the
Krupinska Planina Plain, at an accessible distance from the neighbouring basin
natural landscape with much better conditions for the emergence and
development of a cultural landscape with a compact type of rural settlements.
After collecting very detailed data on the settlement land from the model
territory, we want to continue the research by collecting comparative material
about the type of cultural landscape of other villages in the Krupinska Planina
Plain area as well as from the more remote regions of Slovakia with dispersed
settlements or hillside settlements. By detailed research of other model areas,
we would like to develop a wider conceived typology of the dispersed
settlement landscape in relation to the given natural conditions in another
geological and geomorphological environment.

This article was written with the support of the research project VEGA No.
2/0016/18.
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Zhrnutie

Laznicka krajina predstavuje osobity typ kultirnej krajiny s pomerne velkym
rozsirenim na Slovensku, pre ktory je charakteristicky velmi tesnymi vazbami
medzi C¢lovekom a prirodou. Rozptyleny typ osidlenia sa sformoval
predovsetkym v odlahlejSich regidnoch so stazenymi podmienkami pre Zivot,
v urcitych Specifickych typoch prirodnej krajiny slovenskych Karpdt. Tento
prispevok je zamerany na vyskum miery apovahy vplyvov prirodnych
podmienok na vznik a vyvoj laznickeho osidlenia v modelovom Uzemi katastra
obce HrusSov (okres Velky Krtis). Okrem iného zistil, Ze dominantnym
determinantom charakteru laznickej krajiny modelového Uzemia je reliéf.

Dosiahnuté vysledky ndm potvrdili, Ze modelové Uzemie chotdru obce Hrusov
sa na naplnenie tohto ciela velmi hodi. Na planinovom type prirodnej krajiny
sa sformoval na Slovensku pomerne zriedkavy inverzny typ kulturnej krajiny
s dlhodobo sa rozvijajucim rozptylenym osidlenim. Zistili sme, Ze $pecifi¢nost
vyvoja hrusovskych lazov suvisi sich okrajovou polohou v ramci Krupinskej
planiny, relativne blizkej vzdialenosti od susednej kotlinovej prirodnej krajiny
sovela lepsSimi podmienkami pre vznik arozvoj kulturnej krajiny
s kompaktnym typom vidieckych sidel. Po zhromazdeni velmi detailnych dat
o laznickej krajine z modelového Uzemia chceme pokradovat vo vyskume
zbieranim komparativneho materialu o laznickom type kultdrnej krajiny inych
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laznickych obci v oblasti Krupinskej planiny ako aj zo vzdialenejsich regidnov
Slovenska s kopanicami, lazmi, stalmi ¢i ralami. Detailnym vyskumom dalsich
modelovych Uzemi by sme chceli dospiet k vytvoreniu S$irsie koncipovanej
typizacie laznickej krajiny vo vztahu k danym prirodnym podmienkam vinom
geologickom a geomorfologickom prostredi.
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Abstract: The article deals with applying modern methods and related
methodical approaches to spatial data and information collection in the
research of extinct ponds in selected catchment areas in Bohemia, Moravia
and Silesia. The paper demonstrates an application of modern methods in
cabinet and field research using selected examples. The methodical
approaches concern mostly the processes of vectorisation and processing of
database verification from archive map sources, spatial modelling and
applications of lidar data, modelling and applications of RPAS. The results help
to complete the missing information within the complex study of landscape
development with special respect to water management of the catchment in
the past. The acquired facts are the valuable source of data used in studies
focusing on the improvement of water management in the current
troublesome times.

Key words: lidar data, extinct ponds, Remotely Piloted Aircraft System, small
catchment, landscape development

INTRODUCTION

The study of the land use development is important for understanding current
and historical relationships between landscape components. Various methods
for acquisition, storing, searching and analyzing historical records of landscape
changes using electronic data processing were dealt with by Kienast (1993). In
order to determine the former location and range of elements in the
landscape, it is an ideal use of old maps of significant information sources
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about the historical landscape (Bas, Pedroli, Borger, 1990; De Boer, 2010;
Baily, Riley, Aucott, Southhall, 2011). One of the basic prerequisites for
assessing the long-term use of landscape and the development of aquatic
areas in a coherent catchment area is the study of old topographic maps,
preferably the medium scale (Haase et al., 2007, Swetnam, 2007, Palang et al.,
1998; Havlicek et al., 2012)., Medium-scale topographic maps allow relatively
accurate tracking of changes in the landscape of Central Europe since the mid-
19th century. The oldest more or less usable map sets on the territory of the
Czech Republic, the topographical maps of the 1% and, in particular, of the 2"
Austrian Military Mapping Survey made the UIEP Laboratory of
Geoinformatics (UJEP) in Most, similar to mapping from the 3" Austrian
Military Mapping Survey (see Brlna et al., 2002). The applicability of map data
of the 1 Austrian Military Mapping Survey for detailed analysis of land use
changes is limited by their lack of field-level accuracy (Briina et al., 2002;
Frajer, Geleti¢, 2011). However, it is possible to use these mappings for the
indicative discovery of the development of some land use categories. The first
study on the development of water bodies in South Moravia was based on
older map data such as Miiller's maps of Moravia from 1716 (Kolacek, 1930).
Aerial images and their combination with the old maps were used by Kolejka,
Petch (1989), Skalo$ et al. (2011) for the analysis of the long-term use of
landscape changes in the Czech Republic.

Remote Sensing of the Earth is also an attractive technique for obtaining
relevant information about current and past landscapes. Aerial images, lidar
data and satellite imagery are used in many landscape surveys. A suitable
combination of these remote sensing data can be used in research of various
landscape components such as fluvial geomorphology (Winterbottom, Gilvear,
1997), wetland study (Harvey, Hill, 2010), forestry (Suaréz et al, 2005) or
archaeology (Cox, 2010).

RPAS (Remote Piloted Aircraft System) technology is a new remote sensing
that can extract high-resolution spatial data not only for military purposes but
also for civilian use and scientific research. Remote sensing with RPAS has the
potential to provide images of unprecedented spatial and temporal resolution
capabilities. Their use in the current research of the landscape grows and
spreads to various objects of exploration. For example, d'Oleire-Oltmanns et
al. (2012) monitored soil erosion in Morocco, other authors combined with
the digital terrain model surveyed coastal development in Italy (Mancini, et
al., 2013), or research focused on the collection and processing of field data in
low-cost agriculture (Xiang, Tian, 2011).

Lidar data is now a new landmark in the complex knowledge of the landscape.
LIDAR's technology has provided mapping and analysis capabilities in the
necessary detail in wooded or inaccessible areas. The use of lidar data is
presented in our case for the reconstruction and mapping of relics of water
management structures in the forested Sumice valley around close to Namést
na Hané city in the Central Moravia Region. Interpretation of mapped shapes
and elements of the relief is based on detected structures on processed DTM
(Digital Terrain Model) outpouts with the necessary field research, which is
focused on exodynamic analysis of relief development and mapping of
preserved relics of water management structures or interesting relief shapes
with anthropogenic activity in the river basin. The following examples
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demonstrate the use of modern technologies for extinct ponds or water
surface objects research.

MODERN METHODS APPLIED FOR EXTINCT PONDS AND WATER AREAS
SURVEY

Remote Piloted Aircraft System (RPAS) usage

The RPAS technology (Remotely Piloted Aircraft System) currently provides
awide and growing selection of applications and experiences a rapid
development. Its applications are numerous in research as well. The research
aim is always important depending on the selection of the scanner placed in
the aircraft. This article presents RPAS applications in the creation of
a detailed Digital Surface Model (DSM) in areas with remnants of pond dams
which disappeared in the past. Interest localities are located near the town of
Blizkovice and Pavlice village (Fig. 1). Specialised scanners are not necessary in
such cases and a common camera with an RGB scanner can be used to create
a DSM (Digital Surface Model).

The research presented in this article used the Phantom 4 aircraft, an
instrument which is commonly available and which does not require any
technical modifications. The four rotors drone has integrated 12.4 Mpx
camera (4000x3000 pixels). The images were taken in an orthogonal network
that covered the dam remnants. The stereo-photogrammetry technique was
applied in the Agisoft PhotoScan software to evaluate the acquired images.
A point cloud was created based on the evaluation of the images which was
then applied in the calculation of a vector 3D model and a raster surface
model (Tab. 1).

Tab. 1: Overview of RPAS mapping parameters

Locality Pavlice Blizkovice
Number of slides total / used 212/205 276/269
Flight altitude above the ground (m) 44.4 42.2
Number of points of the cloud/dense cloud 253 599 415 099
Surveyed area (ha) 2.94 3.76

Fig. 1. Blizkovice locality — Digital Surface Model (DSM) a orthophotomap
(on the right).
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Fig. 2. Pavlice locality — Digital Surface Model (DSM) a orthophotomap
(on the right).

The resulting model captures the visible ground in detail and with relative
precision in that it also includes vegetation and does not describe the ground
itself. Nevertheless, it can be used to analyse the general shape of the earth
body, which used to form the pond dam, as can be seen from the previews of
the obtained digital layers (Fig. 1, Fig. 2).

Applications of lidar data

Lidar data now present a new milestone in complex landscape recognition.
LIDAR technologies have introduced possibilities of mapping and analyses in
the required detail in forested or inaccessible areas (Kolejka 2002, 2003). The
interpretation of the mapped forms and elements of the relief follow from the
detected structures on lidar images with necessary field research which
focuses on an exodynamic analysis of relief development and mapping of the
surviving remnants of water management structures, or interesting forms of
relief connected with an anthropogenic activity in the catchment.

Area of interest

The results of the analyses focused on the location Kruhovsky mlyn mill.
Kruhovsky mlyn on the Sumice River is presently a seriously damaged object
with preserved outer walls. An important element in the valley of the area of
interest (Fig. 3) is the mill race and the storage reservoir serving the
technological needs of the mill. The Sumice valley is carved deep in the area
and belongs into the subunit of the Bouzovska vrchovina (Highlands). The
predominant rocks are carboniferous offal and slate in combination with
conglomerates. Pleistocene loess can be found on the tfoot of hills. The
structural conditionality of the relief is manifested on the slopes of the valley.
Outcrops of more resistant rocks on erosive slopes were mined in the past.
Small mining shapes give evidence of the fact. The less durable parts have
relatively thick layers of colluvium, which erode easily as evidenced by distinct
ravines, hollow ways, or bundles of hollow ways. The meadow of the Sumice
itself is predominantly a flat relief formed by poly-genetic filling of fluvial and
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deluviofluvial sediments. Specific features are areas of right-sided tributaries
of the Sumice, which have the character of wild water courses with vast
gravelled positions significantly impacting the course of the main stream bed.

}

millrace

= slreams

[ mi reservair

Fig. 4. Area of interest in the map of the Stable Cadastre (1834) with the stone

step marked.
Source: Moravsky zemsky archiv v Brné, Krakovec 1834
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Fig. 5. Important elements and objects displayed using visualisation methods of
a digital terrain model in resolution of 1 m.

From the left: Cluster Hillshade — Terrain Analyst 1.1; Local Relief according to Hess — low pass
filter mask 10 m; Hill slopes — ArcGIS Spatial Analyst

Airborne laser scanning technology and its processing

Airborne laser scanning technology LIDAR — Light Detection And Ranging is
based on the principle of measuring the distance using a band of laser beams.
Airborne laser scanning has an active sensor on board a plane, helicopter or
UAV from which the ground is captured in a specific manner (more detail in
Sponer 2013 or Dolansky 2004). The acquired measured data are so-called
clouds of points which have to be filtered using specific robust algorithms so
that the most precise image of the ground or objects on the ground is
acquired. The resulting quality is influenced mostly by the quality of the
filtering algorithms which process the primary data. The period of scanning is
significant; it has to be carried out prior to the vegetation development (tree
and shrub foliage, growth of grassland). The real imaging of the objects on the
resulting product, the digital terrain model (DTM), or the digital sourface
model (DSM) depend on the method of point cloud interpolation which
calculates the missing data. Calculations of a high number of elements (tens of
millions of points) are very demanding hardware-wise.

Routine procedures and algorithms were used in analysing the lidar data,
which are part of standard tools of the ESRI ArcGIS ArcMAP 10.4.1. software.
A set of tools of “TerrainTools 1.1” was also used. The calculation of the local
relief was accomplished using the procedure of creation of the so-called Local
Relief Model published by R. Hess in 2010 (2010). Analyses of a digital relief
model, landscape visualisation and capturing existing water management
objects were dealt with over lidar data from two resources. The first resource
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was the data set CDV-NAKI | acquired within the NAKI project: “Research of
historical roads in North-West Moravia and East Bohemia”. The second
resource was the data set DMR5G from the database “A digital relief model of
the 5" generation” of the Czech Office for Surveying, Mapping and Cadastre
(CUZK). The lidar data of the CDV set in the GeoTIFF format were created by
interpolation using the IDW method for analyses of areas of interest by Mgr.
Jan Martinek of CDV, a public research institution. These data were acquired
within the NAKI | project in 2013. The measurement was realised using the
Riegl LMS-Q680i scanner in an approximate altitude of 600-900 m with an
average density of points of 3-5 points per m2. (further in Martinek et al.
2014). The lidar data of the DMR5G set were interpolated using several
methods (IDW, ANUDEM, Natural Neighbour). The Natural Neighbour method
provided the most useful results. Further on the limits of data applicability of
the new altimeter model of the Czech Republic acquired from the lidar data
(Holata, Plzak, 2014).

Detected forms

The results of the digital relief model analyses from the lidar data were carried
out from the CDV-NAKI data, whose degree of detail is much higher (compare
Fig. 5). It is possible to reconstruct the principles of function of a water
management set as well as to verify the energy performance of the set.
Identifications of geomorphological forms which help complete the missing
information of the dynamics and development of landscape in a given
segment are of an equal importance.

The number of anthropogenic forms like hollow ways, small qarriescan be
identified in the area of interest, which can be used to extract the required
information. A mill race running the length of the foot of the hill is a water
management element which can be identified without doubt. It is
a derivational water work which conducted water to run the mill away from
the main course. The race was regulated by a dam or a weir clearly detectable
in the map of the stable cadastre (Fig. 4). The natural conditions of the race
conduct were facilitated by the existence of the wild Pildvka in flood
conditions. The waste channel enters the Sumice about 250 m from the mill
(Fig. 6). The channel had to be maintained regularly and rid of sediments with
respect to the position of the race at the foot of the erosive slope. Especially
risky were the short episodes connected to water erosion from the source
area of the fields below the village Krakovec. This is proven by the existence of
ravines partly filled with deluviofluvial accumulations on the erosive slope
between the former stone embankment in the bed and the storage reservoir.
The race can be activated by the flood water from the Sumice or the Pildvka
during higher watering.
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Fig. 6. Visualisation of the DTM created on the basis of available data sets.
A) NAKI-CDV B) DMR5G CUZK using the Cluster Hillshade method (ESRI Terrain Analyst 1.1).

The shallow storage reservoir is a truly striking element. Using the lidar data,
we managed to reconstruct its parameters (Fig. 8). As the Sumice has a flat
bed, it was necessary to build a massive lateral embankment of the maximum
width 18 m at the base and 10 m at the crown. The reservoir is shallow with
the maximum depth of 1.5 m at the draining embankment. The bottom of the
reservoir could not be deepened to the level of the main course as it was
necessary to maintain the flow to facilitate the mill’s operation. The drainage
was achieved through a (floodgate) which enabled complete draining of the
reservoir. There is a stone race of 0.3 x 0.6 m next to the floodgate, which was
used to conduct water to the water wheels. The stone race was placed in the
feed channel and secured the functionality of the mill even when the reservoir
was drained. The calculated maximum retention capacity of the storage
reservoir is approximately 2,300 m> which might secure 3.5-4 hours of full
operation durlng the maximum use of the flow profile (0.18 m) At the
regular occasions of low flow, the mill’s operation was secured by the so-
called cascade waves which were facilitated by 4 mills with storage reservoirs
in the catchment above the Kruhovsky Mlyn watermill and which had similar
parameters.
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Fig. 8. DTM of the Kruhovsky mlyn watermill storage reservoir. Ground
Resolution 1 m.

The other elements which are well identifiable are the communication routes
in the area of interest. The main access road from Krakovec does not exist any
longer; it is detectable in old maps, in an aerial geodetic image from 1953, as
well as from vegetation signs of the current orthophotos. The hollow way (the
main access road to the mill), which is carved deep in the slope over the
Kruhovsky mill (Fig. 6), is a clear remnant. There is a small local mine of
building stone (gray wacke) clearly visible on the left slope of the valley
around St. Anthony’s chapel. Similar small mines can be found in the south-
west part along the right valley slope of the Sumice. The riverbed of the
Sumice can be crossed at two fords (Fig. 6). There are significant bundles of
exits, which prove the existence of a local transport route from Kandie to
Rakova near Konice on the western (right) slope of the Sumice valley. There is
also a clear set of ravines on the adjacent slope above the mill, which are
conditioned by anthropogenic activities. The distinct ravine above the mill
might be a remnant of a path way (a shortcut) or a remnant of an erosive
episode. The noticeable S-shaped bend is caused by a fallen tree. A distinct
loess is visible along the foot of the left valley slope which sediments in the
race.

CONCLUSIONS

The paper demonstrated the use of modern technologies in the extinct ponds
and water areas survey. For these activities, it is of course the most important
choice of methods that help us get detailed spatial data that are important for
modelling and deriving the size of mapped objects, as well as identify other
landscape structures that directly relate to or affect their functions. The
presented results show trends in the use of technology to obtain detailed
digital terrain models (DTM) and digital surface models (DSM) that are
necessary for modelling of hydrological parameters of landscape. For mapping
of relief microforms such as dyke bodies or extinct water areas, it is
advantageous to use RPAS technology, which at current prices is an
interesting alternative to significantly more expensive aircraft lidar data
acquisition technology. The lidar data itself and its quality are influenced by a
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number of factors. The key factor affecting the precision and detail of
mapping is the right timing of the measurements during the rest in the
growing season and in spring months, if possible, when the penetration of
a cloud of laser beams is not obstructed by leaves of not only the tree layer
but mainly the shrub and herbaceous layers. To provide a complex
assessment and evaluation of analyses, it is necessary to analyse the area of
interest of all available map and data resources. It is advantageous to analyse
the aerial geodetic images and maps of the stable cadastre or land maps W|th
respect to the changes of landscape structures in the second half of the 20"
century. Although the advantage of the lidar data is indisputable and provides
us with the much needed detail in forested areas as well, the traditional
research methods such as field mapping and prospecting cannot be neglected.
A correct interpretation of the analysed forms and processes is impossible
without this component. However, the conclusions and results of analyses of
the lidar data may not reveal all connections and developmental stages. The
fluvial systems are dynamic systems whose distinct changes occur in episodes
whose impact is relatively soon covered with the development of the
vegetation cover which has optimum conditions in the floodplain areas.

Acknowledgments: The authors of the paper thank the National Agency for
Agricultural Research, which supported the project NAZV KUS QJ1620395
entitled “Restoration and building of ponds in forest areas as a part of
sustainable water resources management in CR Czech Republic”, under which
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Shrnuti

Pfispévek je zaméren na praktické ukazky vyuZiti modernich technologii a na
né navazanych metodickych pristupl uréenych ke sbéru dat a informaci
voblasti vyzkumu zaniklych vodnich ploch. Vyuziti dalkové pilotovanych
|étajicich systéml (RPAS — Remotely Piloted Aircraft System) ma uplatnéni pfi
ziskavani detailnich vyskopisnych dat a modell povrchu na lokdlni drovni.
Dynamika vyvoje daného segmentu a snizujici se pofizovaci naklady Cini z této
technologie velmi efektivni a dostupny ndstroj pro mapovani krajiny na lokalni
urovni. Mapovani SirSich souvislosti (regionalni méfritko), ale zejména ziskani
detailnich modell terénu i povrchu vzalesnénych oblastech nabizi
technologie lidarovych dat. Jejich pofizeni a zpracovani je limitovano vyrazné
vysSi cenou. Dostupnd data DMR5G sice pokryvaji souvislé uzemi CR, kvalita
a zobrazovany detail, ale vjistych ohledech pro potfeby vyzkumu lokalni
urovné nestaci. | pres negativa predstavuji lidarova data a jejich vyuZziti pfi
souasném vyzkumu vyvoje krajiny neocenitelny zdroj prostorovych
informaci. Umoznuje totiz ziskat potfebnou detailni informaci o vyvoji vyuziti
krajiny, kterd je zakonzervovand pod lesnimi porosty 50, 100, nékde i vice nez
200 let.

Podékovani: Autori ¢ldnku dékuji Ndrodni agenture pro zemédélsky vyzkum,
kterd podporila projekt NAZV KUS QJ1620395 s ndzvem ,,Obnova a vystavba
rybnikd v lesnich porostech jako soucdst udrZitelného hospodafeni s vodnimi
zdroji v CR”, v ramci néhoZ byl vypracovdn i tento prispévek.
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Abstract: Wetlands are generally considered to be the most vulnerable
ecosystems in the landscape. Over recent years, characterized by their
continued decline, specific attention is paid to their protection. There are a lot
of domestic and international projects, which are focused on ensuring
effective protection of wetland ecosystems, based on a thorough knowledge
of their internal structure and functionality.

The aim of this paper is to point to the current landscape development of this
protected site, focusing on an open water area, the existence of which is
a prerequisite for preserving the biodiversity and conservation of this site.

INTRODUCTION

The Pariz wetlands National Nature Reserve (NNR) is a significant wetland
with wetland biocenoses and is a significant biotope of aquatic birds.
Wetlands are considered to be the most important habitats and most
productive ecosystems. In addition to their other functions, the main
functions are water accumulation and retention, water purification, nutrient
retention and accumulation of sediments and pollutants. In this context, they
also fulfill a significant environmental function in the landscape.

Wetland is also a biocentrum of national importance and a part of the
National Ecological Network — NECONET. The NNR lies at an altitude of
125 metres above sea level and extends about 5 km between the villages
Gbelce and Nova Vieska. At the beginning of the 19th Century, the floodplain
of the Pariz stream was represented by large areas of wetlands and lakes,
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which were gradually regulated by an artificial drainage channel - “Parisian”,
named after the French engineer who designed it. Due to the reduced water
level in the NNR, a dam was constructed which maintains the wetland’s
relatively good hydrological conditions, but the height of the column does not
exceed 1.5 m.

For the purpose of planning nature and landscape conservation, it is necessary
to know the development of land use changes in order to identify the areas’
conflicts with economic use. The spatial structure of the landscape, thus
defining its shape and distribution, provides specific characteristics which
enable characterization of any chosen part of the landscape.

BASIC DATA

The Pariz wetlands National Nature Reserve is located in the Nitra region, the
Nové Zamky district, in the cadastral territories of Gbelce and Nova Vieska.
The Pariz stream drains the territory. The Pariz stream's catchment area lies in
the southern part of the Hronska pahorkatina Hills, which according to the
regional geomorfological division of Slovakia Mazur, Luknis (1978) belongs to
the Podunajska pahorkatina Hills within the area of Podunajskej niZzina
Lowland. The Pariz stream is a right tributary of the Hron river. The catchment
area lies in a warm and dry climate area with an average annual air
temperature of about 9.5 ° C, the average precipitation (mostly rainfall)
ranges from 550 to 650 mm, during the vegetation period from 320 to
380 mm, and in the winter from 230 to 270 mm.

An area of 140.59 ha was declared protected by the National Council of the
Slovak Republic for Education and Culture, No. 30 of 25 May 1966. The
protected site was pre-categorized into a national nature reserve and
expanded to an area of 184,0464 ha under the Ministry of Culture of the
Czechoslovak Socialist Republic Order No. 1160 / 1988-32 of 30 June 1988.
The State Nature Reserve was pre-categorized into the National Nature
Reserve (NNR) according to the Act of the National Council of the Slovak
Republic No. 287/1994 Coll. on Nature and Landscape Protection. At the
present time, the 4th degree of protection is valid in the National Nature
Reserve's territory, which was appointed by the Decree of Department for the
protection of environmental elements in Nitra No. 1/2004 of 10 May 2004.

The Pariz wetlands represent an important ornithological site for the
occurrence and nesting of many marsh species of birds, many of which are
forming the largest concentrations of individuals (pairs) in Central Europe. At
the same time, the site is their important migratory stop. The site was
included on the List of Wetlands of International Importance under the
Wetlands Convention (the Ramsar Convention) wunder No. 499
(https://rsis.ramsar.org/ris/499) on 2 July 1990 with a total area of 184 ha.
The site was declared protected as an internationally important site for marsh
birds and waterfowl, rare marsh biocenosis, and as an important Central
European nest of marsh birds and waterfowl.

The site as a part of the Pariz wetland-SKCHVU020 is included in the National
List of Special Protection Areas (area of SPA - 376.58 ha) by the Government
Resolution No. 636 of 9 July 2003 and the Decree of the Ministry of
Environment of the Slovak Republic No. 23/2008 of 7 January 2008.
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Three types of habitats of European importance were recorded in the area
(Gajdos, David, Petrovic (eds.) 2005, Gajdos et al. 2014):

-Biotope 3150 Natural eutrophic and mesotrophic standing water with
vegetation of floating or submerged vascular plants is found mostly on the
edge of the reservation and was also recorded on water areas which have
been preserved in the area. They are made up of submerged or floating
aquatic plants floating freely on water (for example: Lemna minor, Lemna
trisulca, Utricularia vulgaris), or rooted on the muddy bottom (for example:
species of Potamogeton).

-Biotope 6510 Lowland and submontane mowed meadows /Lowland hay
meadows, presented by the alliance Arrhenatherion elatioris, is found on the
northern edge of the reserve in smaller areas, and in larger areas near the
village of Nova Vieska there are connections to large Carex beds and reeds.
The Cirsio cani-Festucetum pratensis community was recorded in the
territory. The population of critically endangered plant species Senecio doria
was found in this biotope.

- Out of the biotope 91EQ Mixed ash-alder alluvial forests of temperate and
Boreal Europe/Alluvial forests with Alnus glutinosa and Fraxinus
excelsior (Alno-Padion, Alnion incanae, Salicion albae only smaller, often
unrelated vegetation was recorded, which has probably grown on a secondary
basis.

Biotopes of national importance were also recorded here:

-Lk10 Large Carex beds, which are mainly Carex elata, Carex acutiformis, Carex
riparia, Carex vesicaria, with the occurrence of these species: Iris pseudacorus,
Lysimachia vulgaris, Mentha longifolia.

-Kr8 Willow carrs and fen scrubs — widespread in this area, the dominant
species are grey willow (Salix cinerea) in the scrub stage, and reed (Phalaris
arundinacea) in the herbaceous plant stage.

METHODS

Spatial data that defines land use was digitalised manually according to the
visual interpretation of aerial orthophotos (from the years 1949, 2007 and
2015) in the ArcView geographic information system (GIS) environment. We
used ArcGIS 9.3 software and a field survey for the years 2005 and 2015 for
processing map layers obtained from orthophoto maps. The mapping scale is
1:5,000. Orthophoto maps from 2007 and 2015 were provided by EUROSENSE
Slovakia and GEODIS Slovakia. Historical black and white (panchromatic) aerial
photos from 1949 were utilized for the first period. These were provided by
the Topographic Institute of the Slovak Army in Banska Bystrica. Unlike the
processes used in historical maps, ortho-rectification here was performed in a
digital photogrammetric system (“Orthobase” module of ERDAS IMAGINE 8.4
program) environment, using the affinity transformation method.

The methodology and its accuracy are verified in assessments of different
types of landscape from lowland (Kopeckd et al. 2015; Oprsal et a. 2016;
Skalos et al. 2012), to highland (Konc, 2008; Machar et al. 2016; Oprsal et al.
2018; Pazur et al. 2014; Skalos et al. 2010; Sulovsky, Faltan 2015) to alpine
(Boltiziar, 2005). Its subsequent application was reflected in the identification
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of the major drivers in the landscape (Druga, Faltan 2014; Faltan, Banovsky,
Blazek 2011; Havli¢ek, Chrudina, 2013; Huska et al. 2017; Kolejka, Klimanek
2015; Misovicova 2008; Munteanu et al. 2014; Olah et al. 2009; Sklenicka et
al. 2009; Skokanova et al. 2012; Skokanova et al. 2016) and in the proposals
for the management of these territories. (Bezak et al. 2017; Boltiziar, Olah
2013, Havlicek et al. 2014; Kanianska et al. 2014; Kocicka, 2000; Kozova et al.
2016; Moyzeova, lzakovicovd, 2016; Pechanec et al. 2015; Seidl, Chromy,
Habartova, 2010; Skokanova et al. 2017; Spulerova et al. 2015).

LANDSCAPE EVALUATION

The floodplain of the Pariz stream in the Nova Vieska - Gbelce section was
declared as a protected area mainly for the protection of aquatic birds, for
which the existence of open water is a significant factor. Currently, open
water in the NNR occurs only in few places, and in all cases, those are only
small areas. An exception is the dredged water reservoir on the way from
Nova Vieska to Arad (part of the village), but it does not have a natural relief
which is typical of this area - mild sloping banks. This fact confirms the
development of the size and number of open water areas in the site. At the
site, we took into account the main water channel recipient (Fig. 1), whose
stable size was removed from the assessment.

The site shows a rapid decline in the size of open water areas (Tab XY). In
1949, almost 4.5% of the NNR area (almost 8 ha) were water areas, which,
despite their considerable number (147), represented an average area of 0.05
hectares. Their highest concentration was mostly in the southern half of the
NNR, where the largest areas of about 0.5 ha were located, whereby the
largest area in this part represented an area of 1.4 ha. The subsequent
degradation process was reflected by a significant decline of water areas of
more than 70%. Their size was 2.3 hectares, which meant a decline to 1.28%
of the NNR area. The largest area remained in the southern part of the site as
in the previous year (1949), but the area only had 0.18 hectares. The number
of sites and the average size of water areas (0.03 ha) also dropped
significantly. This change was a result of several negative phenomena.

Fortunately, during this period, the trend towards the rescue of the NNR
started (Tab. 1). In 2015, the downward trend continued. However, its size
was mitigated. The water areas size of 1.92 ha (1.08% of the NNR area) was
a result of relatively high number (133) of small areas, out of which the largest
had an area of 0.16 ha.

Tab. 1: Development of water bodies area in Pariz wetlands National Nature
Reserve (1949-2007-2015)

Share
Water bodies Change Number of Average | of NNR
Year area (ha) in% polygons size (ha) (%)
1949 7.963 147 0.054 4.45
2007 2.284 -71.32 69 0.033 1.28
2015 1.927| -15.63 133 0.014 1.08
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It should be noted that the current state of the PariZ wetland NNR is lawful. It
is a consequence of the natural process of silting up in the shallow water
reservoirs, which has been accelerated by human activities in this area over
recent decades. There have been particular changes to the water regime
following the construction of water reservoirs in the river basin and pollution
of the environment (source is mainly agriculture), which, in particular, have
brought nutrition and eutrophication to the NNR ecosystems. This has created
good conditions for the growth of the common reed on most areas of the
NNR, which has had a direct impact on the occurrence of suitable habitats for
the life of aquatic birds.

Several measures were implemented in the site to change this state. The first
attempts to improve the water regime in the Pariz wetlands and the whole
area of the Pariz wetland Special Protection Area were at the end of the last
century. The aim was to raise the water level in the wetlands by increasing the
overflow edge of the security overflow on the Pariz stream in the southern
part of the wetland (at the lock gate). In 1995, the security overflow was
25 centimeters higher than the original, having been in decline since the
1960s due to the unstable base. At the same time, measures were taken to
secure the lock gate against unwanted manipulation (uncontrolled discharge
of water from the wetland). The effect of these measures was short-lived, as
the silting up process in the area continues, and the raising of the dams
cannot be realised all the time.

It was discovered that the dam is not tight enough and there are local
passages of water leakage from the wetland. The Slovak Hydrometeorological
Institute (SHI) stabilized this dam. Due to the flushing nutrients into the Pariz
stream from the surrounding agricultural land as well as the penetration of
waste municipal water from the municipalities lying above the assessed area,
there is a massive eutrophication of water.

For the 1982-2005 period, when the problem of the silting up of the Pariz
wetlands began to emerge, many materials were elaborated (projects, care
programs, studies) for the rescue of the Ramsar site and the Pariz wetlands
National Nature Reserve. The majority of these studies are based on the most
friendly interference on the site, with an emphasis on minimizing the
necessary funds. Nevertheless, funds have not been found to fully implement
the proposed measures.

All hitherto interventions (mowing reeds on the surface — Fig. 2, mowing
reeds under water or on ice, attempts to flood reed stubble after mowing
with water and subsequent freezing, flooding the polder with a flash flood
wave, etc.) have only slowed the silting up process slightly.
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Fig. 1. and Fig. 2. Main water channel recipient — Parizsky kanal (1),
Management in area - mowing reeds on the surface (2)

PROPOSALS FOR SOLUTION/ MANAGEMENT OF CONDITION
IMPROVEMENT

The basis for the rescue of the Pariz wetlands in relation to their subject of
protection, is the improvement of the living conditions for birds in the
territories by their effective use. This presents mowing reeds focused on its
elimination.

The floodplain of the Pariz stream in the Novd Vieska - Gbelce section was
declared as a protected area mainly for the protection of aquatic birds, for
which the existence of open water is a significant factor. Currently, the open
water in the NNR occurs only in a few places, and in all cases, those are only
small areas. An exception is the dredged water reservoir on the way from
Nova Vieska to Arad (part of the village), but it does not have a natural relief
which is typical of this area - mild sloping banks. However, this factor can be
changed. The site is directly linked to the NNR and it would be relatively easy
to integrate it there. Its size of 2.31 hectares would greatly help to improve
the possibilities for waterfowl.

Currently, open water areas in the NNR are found only in few places, and in all
cases, these are only small areas. Therefore, it is necessary to implement
measures to expand areas with open water. In addition to removing reeds,
the following measures should be used to increase the area of open water:
the proposed purification (mud removal) of the Pariz canal parts; and joining
the open water areas through a system of dredged canals and restored
meanders. It is necessary to remove the mud from canals in such a way, so
that the regenerated canals will become natural and meandering will form,
rather than straight canals. Canal purification must be done sensitively so as
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not to endanger the existence of aquatic plant communities. A detailed study
with regard to hydrology and ecology must be drawn up in the planning of
such a purification of the Pariz stream canal. This measure is conditional on
the optimization of the water regime in the area within the elaboration of the
handling regulations for all water management facilities in the area over the
NPR.

It should be noted that the current state of the PariZ wetland NNR is lawful. It
is a consequence of the natural process of silting up in the shallow water
reservoirs, which has been accelerated by human activities in this area over
recent decades. There have been particular changes to the water regime
following the construction of water reservoirs in the river basin and pollution
of the environment (source is mainly agriculture), which, in particular, have
brought nutrition and eutrophication to the NNR ecosystems. This has created
good conditions for the growth of the common reed on most areas of the
NNR, which has had a direct impact on the occurrence of suitable habitats for
the life of aquatic birds.

One of the direct measures is mowing reed and expanding open water areas.
The Pariz wetlands NNR were traditionally mowed in the past, the reed was
vital and used for industrial processing. At the present time, it is no longer
suitable for such a mode of use, as it is considerably thinner and weaker. Reed
is @ major component of biomass and therefore its accumulation contributes
to the silting up of the water areas. During the realization of the rescue
program, the winter mowing reed should be ensured in the wetland area
according to the current conditions in the specific period.

In order to ensure a favourable state of the Lkl Lowland and submontane
mowed meadows /Lowland hay meadows (6510) and for protected,
threatened species of plants and animals and for species from the Annexes to
the Habitats Directive within the scope of practical care, it will be necessary to
implement the following: regular mowing of meadows after the 15th of June
of the current calendar year, a reduction of pioneer and non-native species of
trees and removal of invasive plant species by methods according to Annex
No. 2a to Decree of the Ministry of Environment of the Slovak Republic No.
24/2003 Coll. which implements Act No. 543/2002 Coll. on Nature and
Landscape Protection as amended. These measures should also be applied to
mesophilic meadows, including the continued mowing of grassland on the
dams. In cases of abandoned wet and mesophilic meadows, it will be
necessary to restore their use (mowing or extensive grazing), in cases of
pioneer trees in these areas, these plants should be reduced or eliminated.
Removal of invasive species in these areas is particularly important, as
abandoned areas are often invaded by non-native species. The long-term time
horizon of these activities is required.

CONCLUSION

It will be necessary to carry out yearly inspections of the state of the territory,
to check whether there is no presence of re-expansion of reeds on the edges
of the created water area after the interventions. It will also be necessary to
ensure annual monitoring of the occurrence of birds, also focusing on
occurrence of bird species bound to the open water level or to carry out
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targeted monitoring of the impact of the measures implemented on all
nesting and migratory birds. Priority species and habitats as well as other
significant and endangered plant and animal species should also be monitored
(Gajdos, David, Petrovi¢ (eds.) 2005) states an overview of species for
monitoring. It will also be necessary to closely monitor the possible spread of
non-native and invasive plant species into the area, which could seriously
damage the condition and, in particular, the quality of the habitats subjected
to the protection of the area.

If we want to restore the open water level on larger areas that will last for
a long time, a part of the territory will return backwards by several stages -
within the succession. The measures that will ensure this will be financially
costly and should be taken into account when defining the target state.
Measures that can quickly improve the situation and will be a benefit over
ashorter time period and are stated in the submitted proposal of
management measures for the Pariz wetlands National Nature Reserve and its
closest areas. These measures will need to be complemented in the coming
years by financially more demanding measures, but they will be able to
provide a desirable situation for longer time. There is a need for permanent
care of the Pariz wetlands NNR ecosystems on the basis of the monitoring of
the ecosystem state leading towards the preservation of its value and its
ecosystem services to the landscape.

Acknowledgement: This work was supported by the Scientific Grant Agency of
the Ministry of Education of the Slovak Republic — VEGA No. 1/0496/16
“Assessment of natural capital, biodiversity and ecosystem services in
Slovakia” and KEGA No. 032/UKF-4/2018 0158/14 “Overview of methods and
proposal for the application of the ecosystem services concept in the
Environmental studies study program”.

REFERENCES

BEZAK, P., MEDERLY, P., IZAKOVICOVA, Z., SPULEROVA, J., SCHLEYER, C. 2017.
Divergence and conflicts in landscape planning across spatial scales in
Slovakia: Opportunity for an ecosystem services-based approach? Int. J.
Biodivers. Sci. Ecosyst. Serv. Manag., 13, 119-135.
https://doi.org/10.1080/21513732.2017.1305992

BOLTIZIAR, M. 2005. Tvorba historickych map krajinnej $truktdry Tatier na
zaklade archivnych leteckych snimok a ich aplikdcia pri hodnoteni zmien
krajiny (in Slovak). In: Historické mapy. Zbornik z vedeckej konferencie.
Bratislava: Kartograficka spolo¢nost SR a Geograficky Ustav SAV, p. 19-26

BOLTIZIAR, M., Olah, B. 2013. Land use changes of UNESCO biosphere
reserves in the Slovak Carpathians since the late eighteenth century. In Kozak,
J., Ostapowicz, K., Bytnerowicz, A., Wyzga, B., eds. The Carpathians:
integrating nature and society towards sustainability. Berlin (Springer), pp.
377-391

DRUGA, M., Faltan, V. 2014. Influence of environmental drivers on the land
cover structure and its long-term changes — Case study of Malachov and

223



Podkonice villages in Slovakia. Moravian Geographical Reports, 22, 29-41.
https://doi.org/10.2478/mgr-2014-0016

FALTAN, V., BANOVSKY, M., BLAZEK, M. 2011. Evaluation of land cover
changes after extraordinary windstorm by using the land cover metrics: A case
study on the high Tatras foothill. Geografie, 116, 156—171. Retrievied from
http://geography.cz/sbornik/

GAJDOS, P. DAVID, S., PETROVIC, F. (eds.) 2005. Narodna prirodna rezervacia
Parizske mociare. Krajina, biodiverzita_a ochrana prirody (in Slovak). Ustav
krajinnej ekoldgie SAV v Bratislave, Statna ochrana prirody SR v Banskej
Bystrici, Katedra ekoldgie a environmentalistiky FPV UKF v Nitre, Nitra, 195 p.

HAVLICEK, M., CHRUDINA, Z. 2013. Long-term land use changes in relation to
selected relief characteristics in Western Carpathians and Western Pannonian
basin — Case study from Hodonin District (Czech Republic). Carpathian Journal
of Earth and Environmental Sciences, 8, 231-244.

HAVLICEK, M., PAVELKOVA, R., FRAJER, J., SKOKANOVA, H., 2014. The long-
term development of water bodies in the context of land use: The case of the
Kyjovka and Trkmanka River Basins (Czech Republic). Moravian Geographical
Reports, 22 (4): 39-50. https://doi.org/10.1515/mgr-2014-0022

HUSKA, D., JURIK, L., TATOSOVA, L., SINKA, K., JAKABOVICOVA, J. 2017.
Cultural landscape, floods and remote sensing. Journal of Ecological
Engineering. vol. 18, no. 3, S. 31-36. ISSN 2081-139X.
https://doi.org/10.12911/22998993/69348

KANIANSKA, R., KIZEKOVA, M., NOVACEK, J., ZEMAN, M., 2014. Land-use and
land-cover changes in rural areas during different political systems: A case
study of Slovakia from 1782 to 2006. Land Use Policy, 36, pp. 554-566.
https://doi.org/10.1016/j.landusepol.2013.09.018

GAJDOS et al. 2014: Program zachrany pre ramsarsku lokalitu a NPR PariZske
mociare a pre Chraneny aredl Alivium potoka PariZz (in Slovak). BROZ, UKE
SAV, SOP SR 24 p. [ms.]

LIESKOVSKY, J., KENDERESSI, P., SPULEROVA, J., LIESKOVSKY, T., KOLEDA, P.,
KIENAST, F., GIMMI, U. (2014): Factors affecting the persistence of traditional
agricultural landscapes in Slovakia during the collectivization of agriculture.
Landscape Ecology 29: 867-877. https://doi.org/10.1007/s10980-014-0023-1

KOCICKA, E. 2000. Optimisation of the territory exploitation with an example
of the complex physical geographical evaluation. Ekologia Bratislava, Vol. 19,
Issue 2, 2000, p. 92-98 ISSN: 1335-342X

KOLEJKA, J., KLIMANEK, M. 2015. Identification and typology of CZECH post-
industrial landscapes on national level using GIS and publicly accessed
geodatabases. Ekologia (Bratislava) 34 (2): 121-136,
https://doi.org/10.1515/eko-2015-0013

KONC, L., 2008. Analysis of soil conditions in land consolidation projects, case
study Horné Hamre (in Slovak). In: Boltiziar, M. (Ed.): Ekologické studie VII.
Slovak ecological company, Bratislava, pp. 103—111. doi:978-80-968901-5-6

KOPECKA, M., ROSINA, K., OTAHEL, J., FERANEC, J., PAZUR, R., NOVACEK, J.
2015. Monitoring of development dynamics on local level (Study area of

224



Trnava) (in Slovak). Geographia Slovaca 30. ISSN 1210-3519, ISBN 978-80-
89580-11-8

MACHAR, I., SIMON, J., REJSEK, K., PECHANEC, V., BRUS, J., KILIANOVA, H.
2016. Assessment of Forest Management in Protected Areas Based on
Multidisciplinary Research. Forests 7(11): https://doi.org/10.3390/f7110285

MAZUR, E., LUKNIS, M. 1978. Regionélne geomorfologické ¢lenenie Slovenskej
socialistickej republiky (in Slovak). Geograficky ¢asopis, 30, p. 101-125.

MISOVICOVA, R. 2008. Landscape-ecological assumptions of the development
of Nitra and its contact area (in Slovak). — Nitra: Constantine the Philosopher
University in Nitra, ISBN 978-80-8094-212-0

MOYZEOVA, M., 1IZAKOVICOVA, 7. 2016. Attitudes of the involved subjects to
the issue of biodiversity conservation in the Protected Area of the Malé
Karpaty Mts (Results of personal interviews). Ekologia Bratislava, 35, 4, pp.
392-400, ISSn 1335-342X

MUNTEANU, C. et al. 2014. Forest and agricultural land change in the
Carpathian region—A meta-analysis of long-term patterns and drivers of
change. - Land Use Policy 38: 685-697.
https://doi.org/10.1016/j.landusepol.2014.01.012

OLAH, B., BOLTIZIAR, M., GALLAY, |. 2009. Transformation of the Slovak
cultural landscape since the 18th cent. and its recent trends. Journal of
Landscape Ecology 2 (2): 41-55. https://doi.org/10.2478/v10285-012-0018-z

OPRSAL, Z., HARMACEK, J., PAVLIK, P., MACHAR, |. 2018. What factors can
influence the expansion of protected areas around the world in the context of
international environmental and development goals? Problemy Ekorozwoju,
13(1), pp. 145-157 ISSN:1895-6912

PAZUR, R., LIESKOVSKY, J., FERANEC, J., OTAHEL, J. 2014. Spatial determinants
of abandonment of large-scale arable lands and managed grasslands in
Slovakia during the periods of post-socialist transition and European Union
accession. Applied Geography, 54, 118-128.
https://doi.org/10.1016/j.apgeog.2014.07.014

OPRSAL, Z., KLADIVO, P., MACHAR, I. 2016. The role of selected biophysical
factors in long-term land-use change of cultural landscape. Applied Ecology
and Environmental Research, 14, 23-40.
https://doi.org/10.15666/aeer/1402_023040

KOZOVA, M., DOBSINSKA, Z., PAUDITSOVA, E., TOMCIKOVA, 1., RAKYTOVA, I.
2016. Network and participatory governance in urban forestry: An assessment
of examples from selected Slovakian cities. Forest Policy and Economic. In
press.

PECHANEC, V., BRUS, J., KILIANOVA, H., MACHAR, I. 2015. Decision support
tool for the evaluation of landscapes. Ecological Informatics 30:
https://doi.org/10.1016/j.ecoinf.2015.06.006

SEIDL, T., CHROMY, P., HABARTOVA, P. 2010. Perceptions of marginality: The
role administration and other stakeholders in issues of future development of
Czech military training areas. Acta Universitatis Carolinae, Geographica, v. 45,
n. 2, p. 89-100, ISSN 2336-1980

225



SKALOS, J., ENGSTOVA, B. 2010. Methodology for mapping non-forest wood
elements using historic cadastral maps and aerial photographs as a basis for
management, Journal of Environmental Management, 91 (4), pp. 831-843.
https://doi.org/10.1016/j.jenvman.2009.10.013

SKALOS, J., MOLNAROVA, K., KOTTOVA, P. 2012. Land reforms reflected in the
farming landscape in East Bohemia and in Southern Sweden — Two faces of
modernisation. Applied Geography, 35, 114-123.
https://doi.org/10.1016/j.apgeog.2012.06.003

SKLENICKA, P., HLADIK, J., STRELECEK, F., KOTTOVA, J., LOSOSOVA, L., CIHAL,
L., SALEK, M. 2009. Historical, environmental and socio-economic driving
forces on land ownership fragmentation, the land consolidation effect and the
project costs. Agricultural Economics, 55, 571-582.

SKOKANOVA, H., FALTAN, V., HAVLICEK, M. 2016: Driving forces of main
landscape change processes from past 200 years in central Europe -
differences between old democratic and post-socialistic countries. — Ekoldgia
(Bratislava) 35 (1): 50-65. https://doi.org/10.1515/eko-2016-0004

SKOKANOVA, H., HAVLICEK M., BOROVEC, R., DEMEK, J., EREMIASOVA R.,
CHRUDINA, Z., MACKOVCIN P RYSKOVA, R SLAVIK, P STRANSKA, T.,
SVOBODA, J., 2012 Development of land use and main Iand use change
processes in the period 1836-2006: Case study in the Czech Republic. Journal
of Maps, 8 (1), pp. 88-96. https://doi.org/10.1080/17445647.2012.668768

SKOKANOVA, H., HAVLICEK, M., KLUSACEK, P., MARTINA, S. 2017. Five military
training areas — five different trajectories of land cover development? Case
studies from the Czech Republic. Geographia Cassoviensis XI 2/2017, p. 201-
213.

SULOVSKY, M., FALTAN, V. 2015. Analysis of land-use changes and their
relationship to topographic factors: Case study of the municipality Lietavska
Svinna-Babkov. Geographical Journal, 67, 45-62.

SPULEROVA, J., PISCOVA, V., GERHATOVA, K., BACA, A., KALIVODA, H., KANKA,
R., 2015. Orchards as traces of traditional agricultural landscape in Slovakia.
Agriculture,  Ecosystems and  Environment, 199, pp. e67-e76.
https://doi.org/10.1016/j.agee.2014.08.021

226



ANALYSIS AND ASSESSMENT OF LAND COVER CHANGES AND
LANDSCAPE STABILITY IN THE NITRA RIVER BASIN (SLOVAKIA)

Matej Vojtek

Department of Geography and Regional Development, Faculty of Natural Sciences,
Constantine the Philosopher University in Nitra, Trieda A. Hlinku 1, 949 74 Nitra,
Slovakia

mvojtek@ukf.sk

Abstract: The impact of human society on landscape is also documented by
changes in land cover. Land cover/use changes in a basin frequently result in
increased surface runoff, reduced groundwater recharge or transfer of
pollutants. On the other hand, landscape stability refers to the share of
(stable) areas that are identically used during the whole studied period. The
aim of the paper is to analyze and assess land cover changes and landscape
stability in the Nitra River Basin (Slovakia) in the years 1990 and 2012 based
on CORINE Land Cover data. Geographic information systems (GIS) were used
to compare and quantify the size of land cover classes (LCC). The landscape
stability was determined by the overlay method using GIS. The LCC 211
recorded the most significant decrease by 1.97% (8826.64 ha). On the other
hand, the share of LCC 313 increased the most by 1.22% (5469.72 ha). The
total stable area represents 88.48% out of the total basin area. The largest
share out of the total stable area was recorded in LCC 211 (50.85%) and 311
(27.11%). Economic development, accession to the EU and processes of
(sub)urbanization were dominant driving forces behind the land cover change
in the Nitra River Basin.

Key words: landscape, land cover, stability, GIS, Nitra River Basin

INTRODUCTION

Land cover refers to the physical characteristics of the Earth’s surface, which
are captured in the distribution of vegetation, water, soil and other physical
components of the land, including those created solely by human activities
e.g. settlements, industrial factories, etc. On the other hand, land use refers to
the way in which land has been used by humans and their habitat usually with
emphasis on the functional role of land for economic activities. The land
use/cover pattern of a particular region is thus an outcome of natural and
socio-economic factors and their utilization by man in time and space
(Feranec, Otahel, 2001, Lu et al., 2004, Rawat, Kumar, 2015, Munteanu et al.,
2014).

Furthermore, land use/cover change has an impact on biodiversity and
aquatic ecosystems. In a basin, land use/cover changes may result in
increased surface runoff, occurrence of flood situations, reduced groundwater
recharge, transfer of pollutants, etc. (Solin, Feranec, Novacek, 2011, Vojtek,
Vojtekovd, 2016). Therefore, the assessment of land use/cover and its change
is crucial to planning and management of water resources in a particular
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basin. Moreover, it is important for better understanding of interactions and
relations between human activities and natural phenomena.

The use of remotely sensed data made possible to study the land cover
changes in less time, at lower cost and with better accuracy. Geographic
information systems (GIS) provide suitable platform for data analysis and
update (Singh, 1989, Oetter et al., 2001, Yuan et al., 2005).

The term landscape stability refers to spatial and functional stability of
individual land use categories or land cover classes over the time. Its value
represents the share of stable areas between the first and last time horizon
(Forman, Godron, 1986, Turner, Gardner, O’Neill, 2001). Different methods
can be used to determine the landscape stability. One of them is the overlay
method where the land cover maps from different years are overlaid and
stable/unstable patches are calculated (Vojtekova, 2013). On the other hand,
the use of fuzzy theory for landscape stability identification in GIS is also
discussed and it was used in several studies e.g. Arnot, Fischer (2007) or
Verstraete, Hallez, De Tré (2007).

The aim of the paper is to analyze land cover changes and landscape stability
in the Nitra River Basin (Slovakia) in two time horizons (1990 and 2012).
Geographic information systems were used create land cover maps based on
CORINE Land Cover data as well as to determine landscape stability.
Moreover, the changes in land cover classes during the studied period as well
as the size and share of stable patches were quantitatively assessed.

STUDY AREA

The study area is represented by the Nitra River Basin (fig. 1). The Nitra River
springs in Mala Fatra (mountain) under the Revan peak (1205 m a.s.l.). It has
a length of 167 km and jt creates a left tributary of the Vah River. The total
basin area is 4492.70 km”.

The geographical coordinates of the study area are: North - 48258'N and
18°34'E, South - 47957'N and 18°08'E, West - 48°09'N and 179252'E, East -
48°44'N and 18°49'E.

According to the geomorphological division of Slovakia (Mazur, Luknis, 1986),
the study area is classified into the following geomorphological units:
Podunajskd rovina (plain), Podunajska pahorkatina (hills), Tribe¢ (mountain),
Strazovské vrchy (mountain), Hornonitrianska kotlina (basin), Ziar (mountain),
Povaisky Inovec (mountain), Vtacnik (mountain), and Pohronsky Inovec
(mountain).

The highest point has an elevation of 1346 m a.s.l. (Vtac¢nik peak) and it is
located in the eastern part of the basin. The lowest point is located in the
confluence of Nitra River and Vah River (near Komoca municipality) and it has
an elevation of 109 m a.s.l. The left-sided tributaries are e.g. Handlovka,
Zitava, VyComa while the right-sided tributaries include e.g. Nitrica, Bebrava,
Radosinka or Dlhy kanal.

From the administrative point of view, most of the study area belongs to the
Western Slovakia (NUTS Il), Trenc¢in Region and Nitra Region (NUTS IIl). Only
a small part of the basin extends to Banska Bystrica Region (NUTS lllI). The
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Nitra River flows through five district towns: Prievidza, Partizanske,
Topolcany, Nitra, and Nové Zamky.

DATA AND METHODS
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Fig. 1. Study area of the Nitra River Basin.
Source: VMAP200

For the creation of land cover maps of the study area, the CORINE Land Cover
(CLC) database was used, particularly vector layers of CLC 1990 and CLC 2012.
The land cover maps were processed in ArcGIS 10.2.2 software. Moreover, the
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size and percentage of individual land cover classes were calculated in this
software.

The stability analysis was performed using the vector polygon-on-polygon
overlay method (union tool) in ArcGIS 10.2.2 software. The resulting union
layer contained all the features from the two input layers (land cover from
1990 and 2012) and the stable land cover classes were then gradually selected
from this layer. The size of stable patches of individual land cover classes was
also quantified in the mentioned software.

RESULTS

As for the creation of land cover maps, twenty-four land cover classes were
identified in both years 1990 and 2012 (fig. 2 and fig. 3). Furthermore, the size
and share of land cover classes are shown in tab. 1.

Tab. 1: Size and share of land cover classes (LCC) in 1990 and 2012

LCC CLC90 CLC90 CLC12 CLC12 | Difference | Difference
Code | Area (ha) (%) Area (ha) (%) (ha) (%)
111 111.61 0.02 38.18 0.01 -73.43 -0.02
112 29378.67 6.54 30361.20 6.76 983.70 0.22
121 3106.77 0.69 3481.63 0.77 374.86 0.08
122 39.64 0.01 563.60 0.13 523.96 0.12
124 169.75 0.04 28.88 0.01 -140.87 -0.03
131 333.28 0.07 473.61 0.11 140.33 0.03
132 453.62 0.10 331.67 0.07 -121.95 -0.03
133 32.45 0.01 138.20 0.03 105.75 0.02
141 25.10 0.01 54.63 0.01 29.53 0.01
142 606.30 0.13 851.49 0.19 245.19 0.05
211 | 217083.89 | 48.32 | 208252.00 | 46.35 -8826.64 -1.97
221 2850.46 0.63 2002.62 0.45 -847.84 -0.19
222 2026.68 0.45 2181.07 0.49 154.39 0.03
231 10790.12 2.40 10532.10 2.34 -258.02 -0.06
242 2578.67 0.57 6223.04 1.39 3644.57 0.81
243 24745.44 5.51 23523.72 5.24 -1233.93 -0.27
311 117385.97 | 26.13 | 117479.98 | 26.15 88.84 0.02
312 4461.23 0.99 4371.17 0.97 -90.06 -0.02
313 24198.99 5.39 29668.71 6.60 5469.72 1.22
321 98.05 0.02 69.54 0.02 -28.51 -0.01
324 8375.92 1.86 8016.50 1.78 -359.42 -0.08
411 89.78 0.02 175.00 0.04 85.22 0.02
511 91.18 0.02 223.57 0.05 143.22 0.03
512 236.76 0.05 228.18 0.05 -8.58 0.00
Sum | 449270.27 | 100.00 | 449270.27 | 100.00 - -

Source: CORINE Land Cover; own calculations

In both years 1990 and 2012, the largest land cover class is represented by
LCC 211 (Non-irrigated arable land). Compared to 1990, this LCC decreased by
1.97% (8826.64 ha) mostly due to urbanization processes, construction of
industrial units (e.g. new industrial parks or factories) and agricultural land
abandonment.
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The second largest land cover class is represented by broad-leaved forests
(LCC 311) which share increased only by 88.84 ha (0.02%). On the other hand,
the share of coniferous forests (LCC 312) decreased by the same percentage
(0.02%). The biggest increase, especially due to natural afforestation, was
recorded in mixed forests (LCC 313) by 1.22% (5469.72 ha).

Regarding the LCC 112 (Discontinuous urban fabric), it represents the third
largest land cover class and its share increased by 0.22% (983.70 ha) as
aresult of housing construction and construction of new industrial or
commercial units.
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Fig. 2. Land cover in the Nitra River Basin in 1990.
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Another quite significant difference was recorded in LCC 242 (Complex
cultivation patterns) which increased by 0.81% (3644.57 ha). On the other
hand, LCC 243 decreased by 0.27% (1233.93 ha). Moreover, the share of
vineyards decreased by 0.19% (847.84 ha) which is also a result of land
abandonment.
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Fig. 3. Land cover in the Nitra River Basin in 2012.
Source: CORINE Land Cover

After the creation of landscape stability map with 23 land cover classes
(excluding LCC 133 Construction because of not being overlaid) (fig. 4), the
stable patches of individual land cover classes were quantified (tab. 2).
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Tab. 2: Size and share of stable areas of land cover classes

LCC Area % out of total % out of total
Code (ha) stable area basin area
111 37.17 0.01 0.01
112 27764.95 6.98 6.18
121 2843.70 0.72 0.63
122 37.33 0.01 0.01
124 27.61 0.01 0.01
131 306.94 0.08 0.07
132 284.07 0.07 0.06
141 24.56 0.01 0.01
142 554.84 0.14 0.12
211 202118.37 50.85 44.99
221 1473.73 0.37 0.33
222 1089.19 0.27 0.24
231 7310.74 1.84 1.63
242 2170.19 0.55 0.48
243 17056.08 4.29 3.80
311 107752.60 27.11 23.98
312 3340.61 0.84 0.74
313 21194.63 5.33 4.72
321 67.86 0.02 0.02
324 1695.65 0.43 0.38
411 81.85 0.02 0.02
511 73.55 0.02 0.02
512 198.37 0.05 0.04
Sum 397504.59 100.00 88.48

Source: CORINE Land Cover; own calculations

The total area of stable patches in the period of 1990-2012 has the size of
397504.59 ha which represents 88.48% of the total basin area. The largest
share out of the total stable area was recorded in LCC 211: Non-irrigated
arable land (50.85%), LCC 311: Broad-leaved forest (27.11%) and LCC 112:
Discontinuous urban fabric (6.98%). The smallest share (0.01%) was recorded
in LCC 111: Continuous urban fabric, LCC 122: Road and rail networks and
associated land, LCC 124: Airports and LCC 141: Green urban areas.
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CONCLUSION

The change in land cover during the studied period of 22 years is evident in
the size of individual land cover classes and also in their localization. The size
of LCC 211 (Non-irrigated arable land) recorded the most significant decrease
by 8826.64 ha. On the other hand, the size of mixed forests (LCC 313)
increased the most by 5469.72 ha, LCC 242 (Complex cultivation patterns) by
3644.57 ha and LCC 112 (Discontinuous urban fabric) by 983.70 ha.

As for the results of the landscape stability analysis, the stable patches
represent 88.48% of the total basin area. The largest share out of the total
basin area was recorded in LCC 211: Non-irrigated arable (44.99%), LCC 311:
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Broad-leaved forest (23.98%) and LCC 112: Discontinuous urban fabric
(6.18%). Based on the results, it can be assumed that the share of unstable
areas will increase in the future due to increasing processes of economic
development, (sub)urbanization or land abandonment.

The land cover and landscape stability maps can represent a potential input
into landscape-ecological or spatial planning. Based on the results of land
cover change analysis and determination of stable areas, it is possible to
propose suitable locations for various activities in the landscape as a part of
planning the sustainable development and management of the study area.
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Vill/29/2017.

REFERENCES

ARNOT, C., FISCHER, P. Mapping the Ecotone with Fuzzy Sets. In: Morris A,
Kokhan S. (eds.): Geographic Uncertainty in Environmental Security, pp. 19-32,
2007.

FERANEC, J., OTAHEL, J. Land Cover of Slovakia. Bratislava: VEDA, 2001. 124 p.
(in Slovak)

FORMAN, R. T. T., GORDON, M. Landscape Ecology. New York: Wiley, 1986.
640 p.

LU, D., MAUSEL, P., BRONDIZIO, E., MORAN, E. Change Detection Techniques.
International Journal of Remote Sensing. vol. 25, no. 12, pp. 2365-2407, 2004.
https://doi.org/10.1080/0143116031000139863

MAZUR, E., LUKNIS, M. Geomorphological Division of SSR and CSSR. Slovakian
part. Bratislava: Slovenska kartografia, 1986. (in Slovak)

MUNTEANU, C., KUEMMERLE, T., BOLTIZIAR, M., BUTSIC, V., GIMMI, U,,
HALADA, L., KAIM D., KIRALY, G., KONKOLY GYUROE KOZAK, J., LIESKOVSKY,
J., MOIJSES, M., MULLER D., OSTAFIN K., OSTAPOWICZ K., SHANDRA 0.,

STYCH, P., WALKER, S., RADELOFF, V. C. Forest and agricultural land change in
the Carpathian region-A meta-analysis of long-term patterns and drivers of
change. Land Use Policy. vol. 38, pp. 685-697.

OETTER, D. R., COHEM, W. B., BERTERRETCHE, M., MAIERSPERGER, T. K.,
KENNEDY, R. E. Land Cover Mapping in an Agricultural Setting Using
Multiseasonal Thematic Mapper Data. Remote Sensing of Environment. vol.
76, no. 2, pp. 139-155, 2001. https://doi.org/10.1016/50034-4257(00)00202-9

RAWAT, J. S., KUMAR, M. Monitoring Land use/cover Change Using Remote
Sensing and GIS Techniques: A Case Study of Hawalbagh Block, District
Almora, Uttarakhand, India. The Egyptian Journal of Remote Sensing and
Space Science. vol. 18, no. 1, pp. 77-84, 2015.
https://doi.org/10.1016/j.ejrs.2015.02.002

235



SINGH, A. Digital Change Detection Techniques Using Remotely Sensed Data.
International Journal of Remote Sensing. vol. 10, no. 6, pp. 989-1003, 1989.
https://doi.org/10.1080/01431168908903939

SOLIN, L., FERANEC, J., NOVACEK, J. Land Cover Changes in Small Catchments
in Slovakia During 1990-2006 and Their Effects on Frequency of Flood Events.
Natural Hazards. vol. 56, no. 1, pp 195-214, 2011.
https://doi.org/10.1007/s11069-010-9562-1

TURNER, M. G., GARDNER, R. H., O’NEILL, R. V. Landscape Ecology in Theory
and Practice: Pattern and Process. New York: Springer-Verlag, 2001. 406 p.

VERSTRAETE, J., HALLEZ, A., DE TRE, G. Fuzzy Regions: Theory and Application.
In: Morris A., Kokhan S. (eds.): Geographic Uncertainty in Environmental
Security, pp. 1-17, 2007.

VOITEK, M., VOJTEKOVA, J. GIS-based Approach to Estimate Surface Runoff in
Small Catchments: A Case Study. Quaestiones Geographicae. vol. 35, no. 3, pp.
97-116, 2016. https://doi.org/10.1515/quageo-2016-0030

VOITEKOVA, J. Trends in Development of Mining Landscape in the Upper Nitra
Region. Nitra: UKF v Nitre, 2013. 152 p. (in Slovak)

YUAN, F.,SAWAYA, K. E. LOEFFELHOLZ, B., BAUER, M.E. Land Cover
Classification and Change Analysis of the Twin Cities (Minnesota)
Metropolitan Area by Multitemporal Landsat Remote Sensing. Remote sensing
of Environment. vol. 98, no. 2, pp. 317-328, 2005.

Zhrnutie

Vplyv spolocnosti na krajinu je tiez dokumentovany zmenami v krajinnej
pokryvke. V povodi vedu zmeny v krajinnej pokryvke/vyuZiti krajiny ¢asto
k zvySenému vyskytu povodiovych situdcii, zvySenému povrchovému odtoku,
zniZeniu doplriania podzemnych vod alebo prenosu znedistujucich latok.

Na druhej strane, stabilita krajiny vyjadruje podiel (stabilnych) ploch, resp.
uzemi, ktoré su rovnako vyuzivané pocas celého sledovaného obdobia.

Cielom prispevku je analyzovat a vyhodnotit zmeny krajinnej pokryvky
a stabilitu krajiny v povodi rieky Nitry (Slovensko) v rokoch 1990 a 2012 na
zaklade Udajov databazy CORINE Land Cover.

Na porovnanie a kvantifikaciu velkosti jednotlivych tried krajinnej pokryvky
(TKP) boli pouzité geografické informacné systémy (GIS). Stabilita krajiny bola
urc¢ena metddou overlay v prostredi GIS.

Najvyraznejsi pokles o 1,97 % (8826,64 ha) zaznamenala TKP 211
Nezavlazovand ornd pbéda. Na druhej strane najviac vzrastol podiel TKP 313
ZmieSané lesy, a to o 1,22 % (5469,72 ha). Stabilné plochy predstavuju
88,48 % celkovej plochy povodia. Najvacsi podiel zo stabilnych pléch mala
opat TKP 211 Nezavlazovana ornd pdda (50,85 %) a TKP 311 ZmieSané lesy
(27,11 %).

Ekonomicky rozvoj, vstup krajiny do EU, procesy (sub)urbanizacie a pustnutia
krajiny predstavuju dominantné hybné sily, ktoré podmienili zmenu krajinnej
pokryvky v povodi rieky Nitry.

236



USING MULTICRITERIAL ANALYSIS TO ASSESS THE DIVERSIFICATION OF
RURAL LANDSCAPE

Michaela Zoncova', Jana Vojtekova®

! Department of Geography and Geology, Faculty of Natural Sciences, Matej Bel
University, Tajovského 40, Banskd Bystrica,

michaela.zoncova@umb.sk

2 Department of Geography and Regional Development, Faculty of Natural
Sciences, Tr. A. Hlinku 1, Nitra

jvojtekova@ukf.sk

Abstract: The Slovak countryside is looking for new poles of development
after the decline of the primary agricultural function after 1989 and becomes
a multifunctional space. As the rural function changes, this change also affects
the overall landscape diversity. The aim of the paper is to evaluate the degree
of diversification of the rural landscape using multi-criteria analysis. There are
13 indicators of different focus (demographic, economic, landscape-
ecological) entering into this method. The indicators were analyzed in the
MCA7 program, which serves to evaluate the multi-criteria analysis. For the
model territory was selected the Termal microregion, which consist of
13 municipalities. A central municipality Podhdjska is known especially for the
development of tourism, which is based on the thermal spring.

Key words: rural landscape, diversification, multicriterial analysis

INTRODUCTION

Landscape is a dynamic system that changes in time and space. A rural
landscape (countryside) is the specific type of landscape, which has been
formed mainly by the primary agricultural function in the past. Johnston
(1986) defines the countryside as an area with extensive land use with low
population density. Woods (2011) argues that agriculture, the impact of
human activity on rural areas and land use are explored from the perspective
of geography in case of rural space. After 1989, the Slovak economy has been
reorientated to the market economy, resulting in rapid changes in the
ownership of the business, production processes or competition in the
market. The position of agriculture in the countryside has also been changed,
which in that period began to form the new visual aspect and the meaning of
the countryside. The countryside and rural municipalities have changed their
character and started to fulfil different functions, other than agriculture.
There appeared a new phenomenon - the diversification of the countryside,
i.e. transformation of the agricultural (monoproductive) rural area to
a multifunctional system that seeks to maximize its potential and to move
capital into various activities that have been represented mainly in the urban
area - industrial activity, tourism, etc. Holmes (2006, 2012) regards the
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multifunctional transition as switching from production functions to
consumption and protection functions, a new strong political force appears -
environmentalism. Hansen - Francis (2007) deals with the theme of the
multifunctional countryside on the example of the state of Nebraska or
Brouwer - Heide (2009) on numerous case studies from Europe, North
America and developing countries. The importance of rural diversification is
also highlighted in the strategic documents of the Slovak Republic. In The
Rural Development Programme 2007-2013, diversification was included in the
separate axis 3 Quality of life in rural areas and diversification of the rural
economy. Diversification is also mentioned in the current strategic document,
The Rural Development Programme 20142020. The aim of the document is to
facilitate the diversification, establishment and development of small
businesses as well as job creation, increasing the diversification of agricultural
production (focusing on livestock production and specialized crop
production). The diversification of the rural economy should be concentrated
on a field focused on the development of tourism and agritourism
development (recreational and relaxation activities), provision of services for
the target group of children, seniors and citizens with reduced mobility,
processing and marketing outside of agriculture. In rural areas, there appears
diversification, i.e. increase of landscape diversity, change of rural countryside
functions. The aim of the paper is to assess the level of diversification of
municipalities in the area of interest on the basis of several indicators and to
capture changes between 1989 and present.

METHODS

The level of countryside diversification was studied by way of an example of
the model territory, for which we have chosen the Termal microregion. The
Termal microregion is located in western Slovakia, in the Nitra self-governing
region, in the district of Nové Zamky. The area of the microregion in 2016 was
20 639, 631 ha. It consists of 13 municipalities - Bardonovo, Cechy, Dedinka,
Dolny Ohaj, Hul, Kolta, Mana, Podhdjska, Pozba, Radava, Travnica, Velké Lovce
and Vlkas. The tourist center of the micro-region is the municipality of
Podhajska, which is famous for its thermal swimming pool and thanks to it, it
was placed on the 4th place in the ranking of the most attractive thermal
baths and aquaparks in Slovakia in 2013. The degree of diversification in the
area of interest was assessed on the basis of thirteen indicators. The widely
used diversification rating tool is the gross index of diversification. This index
is most often used to assess employment diversification in the economy.
However, we also want to analyze rural change from other aspects than from
the point of view of employment in individual sectors. We have, therefore,
defined a set of criteria that will ultimately decide about the overall level of
diversification. We can talk about creating a multi-criteria analysis to assess
the level of diversification in the rural area. The multicriteria method generally
includes methods of quantitative evaluation — analysis and results is an overall
assessment of the status and comparison of several variants. The method can
be applied when the analyzed problem depends on various factors that are
relatively problematic for comparing and evaluating on the same platform.
The decision-making tasks in which the consequences of a decision are judged
by multiple criteria are called multi-criteria decision-making, sometimes
interpreted as multicriterial decision-making (Korviny, 2003). Multicriterial

238



analyzes in the rural development research were also used by Bournaris -
Moulogianni - Manos (2014) in the assessment of the rural development plans
and Burian - Mackovd - Mirijovsky (2011) in the assessment of the
suburbanization processes in Olomouc area. Because our goal is to assess the
changes in the rural landscape, we compare the two border points of the time
interval, i.e., at the beginning and end of the monitored period (according to
the available statistical data, some data are not followed annually, but they
are obtained at the Census every ten years). The criteria for assessing changes
in the countryside are shown in Table 1.

Tab. 1: Indicators used in multicriterial analysis

Category of Indicators _Time
indicators interval
1991 a

Population 2015
. 1991 a

Demographic Migration to city of work 2011
1991 a

The ageing index 2014
1991 a

Gross index of diversification GiD 2011

Drawn funds from EU funds for municipality 2013

Economic development per capita

2004 a

Number of entrepreneurs 2014

Defert's tourist function (TF) index 2016

Transport avalaibility 2016

2003 a

Land use index 2016

1991 a

Number of houses 2011

Landscgpe- 1991 3

ecological Number of unoccupied houses 2011
1991a

Number of multi-storey houses 2011

Number of attractions for tourism 2016

Source: Zoncova, 2017

The primary purpose was to compare statistical data from 1986 and 2016,
where the period before the transformation period and the current state
would be captured. However, the data from the year of 1986 was not possible
to get (data unavailable at the Statistical Office of the Slovak Republic),
therefore the oldest available data from this period was used. We assume
that despite this, we will be able to capture the transformation changes that
have led to the diversification of the countryside. Afterwards we put data into
MCA7 program, which is used to perform multi-criteria analysis (Korviny,
2003). The program allows to perform the applied calculation of the following
multicriteria analysis methods:

¢ WSA - Weighted Sum Approach,
¢ IPA - Ideal Points Analysis,
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e TOPSIS - Technique for Order Preference by Similarity to Ideal
Solution — it is the principle of minimizing the distance from the ideal
variant, the ideal variant is the variant for which all the values of the
criteria reach the best values (Korviny, 2003).

e CDA - Concordance Discordance Analysis — this method has a wide
use and is based on a comparison of pairing alternatives. It measures
the level to which selection alternatives and factor weights confirm
or reverse the degradation ratio between alternatives (Korviny,
2003).

In the multi-criteria evaluation F1, F2,..Fn factors are selected, which affect
the solution of the problem. Criteria may be of the same level of importance
or may be hierarchically divided (Filovd — David — Sosedova, 2012). Our aim
was to identify the municipality that was most dynamic in the monitored
indicators. We consider all the criteria equivalent, although their character
and focus are different. Any characteristic is not preferred; we have
determined the same weight of the criteria. Our goal was only to monitor the
intensity of change, not its nature (negative change or positive change). In
particular, data of percentage change over the observed period were included
in the multi-criteria analysis, as long as statistical data were available. The
index of change was reflected as the percentage increase or decrease of the
indicator.

Demographic indicators are one of the basic indicators in the assessment of
rural changes, which are explored closely in research of Repaska - Vilinova
(2016) on the example of the Nitra region. In the case of an indicator that
talks about the amount of drawn money from EU funds, data were used only
for the last programming period 2007-2014. Defert's tourist function (TF)
index enters the multi-criteria analysis with data for the current period, i.e.,
year 2016, because there were no accommodation capacities in the region
before 1989, and in the first available statistics in 1996 there was only one
accommodation facility in the Termal microregion - a tourist hostel in
Podhajska with 96 beds. Transport availability is also expressed only by data
for the current period. Land use index is observed on the basis of research by
Sveda, Vigasovd (2010). The number of attractions for tourism is also an
important indicator for assessing the diversification of the countryside, as it
captures the potential of a municipality that can be used in the future for
municipality development (number of cultural and historical monuments).

ASSESSMENT OF INDICATORS USING MULTICRITERIAL ANALYSIS

To evaluate the degree of changes that occurred in the transformation period
after 1989, we used a multicriterial analysis involving 13 indicators grouped
into three main groups. After inserting the necessary data (values of
indicators) into the MCA7 program, the program determined the ranking of
the municipalities based on the results of the above-mentioned four methods
- from the municipality where the changes were the most dynamic and the
most significant to the municipality where the development was relatively
stable and there were no changes and municipality has no strong potential for
development in the future (Table 2). The software gave us a ranking of
municipalities in the four methods. We then created the overall order by
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making the average of the individual rankings, and we found the total
intensity of the change in the rural area of the Termal microregion (map 1).
Each method uses a different calculation method in the multicriterial analysis,
the results differed only slightly in the ranking of the municipalities. However,
the ranking of municipalities in the first two places is the same in all methods,
the value of the CDA method is other than IPA, WSA, TOPSIS on the third
place.

Tab. 2: Multicriterial Analysis Results in the MCA7 Program

Municipality Ranking in methods Average rank
IPA CDA WSA TOPSIS
Bardonovo 2 2 2 2 2
Cechy 12 13 12 11 12
Dedinka 8 7 8 7 7-8
Dolny Ohaj 7 4 7 10 6
Hul 11 9 11 12 11
Kolta 10 8 10 9 10
Mana 3 5 3 3 3
Podhajska 1 1 1 1 1
Pozba 4 3 4 4 4
Radava 6 10 6 8 7-8
Travnica 5 6 5 6 5
Velké Lovce 13 12 13 13 13
Vlkas 9 11 9 5 9

Source: Zoncova by MCA7, 2017

The municipality of Podhdjska, the center of microregion was the most
dynamic. The development of tourism is booming there and it also reflects the
diversification of economic activities in the municipality, new building at the
expense of declining agricultural land area, the growth of number of
permanently unoccupied houses and their transformation for recreation
facilities, the increase of accommodation facilities, the higher frequency of
transport connections with the surrounding towns as well as the main city.
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Map 1: Intensity of Rural Landscape Diversification in Termal Microregion
Source: Zoncova by ArcGIS 10.1, 2017

The municipality also has local resources, which is usable for further
development of the municipality, and also uses its potential to finance various
development projects. With the development of tourism in the future there
may also be a decline of the population, when the municipality loses its
peaceful, rural environment and changes into a dynamic village throughout
the whole year.

On the second place, the municipality of Bardonovo is placed, where are some
significant changes from the point of view of the economy. There was an
increase in the number of entrepreneurs in the municipality and an increase
in the diversification of economic activities. The municipality also invests a lot
of money in its future development through development projects. The
municipality is developing in the tourism sector, although it lags behind in the
number of beds and values of Defert's tourist function index. On the basis of
geological surveys, it was planned to build a spa area, a relaxing promenade
as well as establish a tourist-information office on the basis of geological
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surveys. However, preferably reconstruction of the manor house and
construction of the relaxation zone were realized. There are also changes in
the landscape where part of vineyards, permanent grassland, orchards and
gardens have been transformed into agricultural land or other area.

On the third place is the municipality of Mana, which profits from its good
location near the town of Vrable. Also the position on the main road in the
direction Vrable — Nové Zamky and the railway line is the big advantage for its
development. The municipality of Mana has good transport connection with
the surrounding towns. There is also balanced state and composition of the
population. The aging index gained the best results in Mana. The village
becomes attractive for the young population as well as for the building of new
residential buildings. In the future, there is a prospects due to a wide range of
local wealth that can be exploited and the nearness of the industrial park is
also an advantage. However, there is not enough accommodation in the
municipality.

Dynamics of municipalities can also be analyzed at the level of three
categories of indicators (demographic, economic, landscape-ecological) where
the ranking of municipalities in the first three places changed (Table 3).
Podhajska maintained its first place in terms of economic indicators and
landscape-ecological indicators. In terms of demographic indicators, the
municipality of Podhajska ranked on third place, what reflects the
development of the municipality in terms of tourism and other sectors of the
economy, but there is an outflow of inhabitants outside the municipality. The
municipality of Podhdajska is transformed into a tourist resort, which is
characterized by an increased concentration of visitors, higher prices as well
as the overall rush in the village.

An interesting position was achieved by the municipality of Cechy, which
placed in the overall ranking of the dynamics in the penultimate place, but
from the point of view of the economic indicators it ranked third. The
municipality is economically dynamic, but it lags behind in the other
indicators. The opposite case occurred in the municipality of Mana, which
ranked third in the overall assessment but had uneven positions in the partial
indicators. Within the results of the landscape-ecological indicators, the
municipality of Mana was placed second, because it had a dynamic
development, especially from the point of view of the landscape, where a
larger number of multi-storey houses was built. However, the municipality
also has a lot of local wealth in the form of cultural and natural heritage,
which can be used in the future for the development of tourism.

243



Tab. 3: Dynamics of municipalities on the basis of partial results of multicriterial
analysis

municipality ranking overall
demographic economic landscape-ecologic ranking
indicators indicators indicators
Bardonovo 1 2 5 2
Cechy 11 3 13 12
Dedinka 10 6 6 7-8
Dolny Ohaj 4-5 11 9 6
Hul 13 4 11 11
Kolta 6 5 12 10
Mana 8 7 2 3
Podhajska 3 1 1 1
Pozba 2 10 3 4
Radava 4-5 9 10 7-8
Travnica 9 8 4 5
Velké Lovce 12 13 7 13
Vlkas 7 12 8 9

Source: Zoncova by MCA7

In the multicriterial analysis, it is appropriate to use as many criteria as
possible. Therefore, there may be a slight distortion of the results when it is
evaluated individual categories of indicators where 3 to 5 criteria were used.
We therefore consider results for all the 13 indicators as a decisive result,
because the overall results give us a more accurate picture of the dynamics of
the rural municipalities of the Termal microregion in term of transformation
changes.

CONCLUSION

The countryside, which was a symbol of agricultural production in the past,
has changed under the influence of political, socio-economic changes. These
changes were reflected in the looking for new poles of development and the
countryside is becoming a multifunctional space. A new phenomenon is
coming to the fore - rural diversification, i.e. the transformation of agricultural
(productive) countryside into a multifunctional system that seeks to maximize
its potential and to move capital into various economic activities. It is
precisely obvious in the monitored area of Termal microregion that tourism
based on a thermal swimming pool in Podhajska is the driving force of
microregion development. A good tool for assessment of rural diversification
is multifunctional analysis in which we can explore changes from multiple
perspectives. We have used 13 indicators that we have evaluated in the MCA7
program, which serves to evaluate multicriterial analysis. The availability of
statistical data in the required time periods to the level of the municipalities
can be a problem in application of a multicriterial analysis. In the monitored
area, the municipality of Podhdjska reached the highest intensity of
diversification, in which functions related to the development of tourism are
concentrated. There is a wide offer of accommodation facilities of various
quality and restaurant facilities, too. The village also has a good transport
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connection to other municipalities and towns by rail and bus. The negative
effect is the departure of the population for employment outside the
municipality and the overall decrease of the population in the municipality,
which was also reflected in the ranking of the municipality in the multicriterial
analysis in the part of the demographic indicators in the third place. The
results of the multicriterial analysis can be helpful and useful in creating
strategic documents of the Termal microregion and in allocating financial
resources to municipalities that have been placed in research in the last
places, i.e. municipalities of Velké Lovce, Cechy and Hul. By this way it is
possible to ensure sustainable development in all municipalities of the
microregion and to ensure the development of backward municipalities.
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Shrnuti

Vidiecka krajina bola v minulosti chapana ako symbol polnohospodarstva
a polnohospodarskej krajiny a vidiek tak plnil prvotne produkéna funkciu. Po
roku 1989 sa vSak hospodarstvo Slovenska preorientovdva na trhové
hospodarstvo, ¢o malo za ndsledok prudké zmeny z hladiska vlastnickych
vztahov podnikov, vyrobnych postupov, ¢i konkurencie na trhu. Do popredia
sa dostdva novy fenomén — diverzifikdcia vidieka, t.j. prerod
polnohospodarskeho (produkéného) vidieka na polyfunkény systém, ktory sa
snazi maximalne vyuZivat svoj potencial a prestvat kapital na rézne ¢innosti.
Dochadza tak k procesu diverzifikacie, t.j. zmene, obmene krajiny v dosledku
spolocenskych zmien a prejavom tychto zmien je zvySenie rozmanitosti
(diverzity) funkcii vidieckej krajiny, t.j. prechod z monofunkénosti na
multifunkénost. Za modelové tzemie sme si zvolili mikroregién Termal, kde
zohrava velku ulohu cestovny ruch zaloZzeny na termalnom kupalisku v obci
Podhajska, ktoré je hnacou silou rozvoja v mikroregiéne. Ciefom prispevku je
urcenie tej obce z mikroregiéonu Termal, ktora po roku 1989 dosiahla najvyssiu
intenzitu zmeny, ato zréznych uhlov pohladov. Na zhodnotenie stupna
diverzifikacie sme pouzili multikriterialnu analyzu, kde sme brali do Uvahy 13
ukazovatelov — demografické (index zmeny poctu obyvatelov, dochadzka do
zamestnania, index starnutia), ekonomické (hruby index diverzifikdcie HiD,
Cerpané financie z fondov EU na rozvoj obce prepocitané na obyvatela, pocet
podnikatelskych subjektov, Defertov index, dopravna dostupnost), krajinno-
ekologické (index zmeny vo vyuZivani krajiny, index zmeny poctu neobyvanych
domov, index zmeny poc¢tu domov index zmeny poctu viacpodlaznych domov,
pocet zaujimavosti pre cestovny ruch). Dané ukazovatele v casovom horizonte
zachytdvaju zaciatok transformac¢ného obdobia (r. 1986) a sucasnost (r. 2016).
Tieto ukazovatele sme zhodnotili v programe MCA7, ktory zoradi obce na
zaklade danych ukazovatelov podla metdd WSA, IPA, TOPSIS a CDA. Najvyssi
stupen diverzifikdcie bol zaznamenany v obci Podhajska, kde prekvitd rozvoj
cestovného ruchu, ¢o sa odzrkadluje aj na diverzifikdcii ekonomickych
¢innosti, novou vystavbou na ukor poklesu polnohospodarskej pédy,
narastom trvalo neobyvanych domov a ich uréenim na rekreaciu, ndrastom
ubytovacich zariadeni, vysSou frekvenciou dopravného spojenia s okolitymi
mestami ako i s hlavnym mestom. Obec taktiez disponuje lokdlnym
bohatstvom, ktoré je vyuzitelné pre dalsi rozvoj obce a taktiez svoj potencial
vyuziva vo financovani r6znych rozvojovych projektov. S rozvojom cestovného
ruchu v budlcnosti mdZe nastat aj pokles trvalo Zijuceho obyvatelstva,
nakolko obec straca pokojné, vidiecke Zivotné prostredie a meni sa na
dynamicku obec pocas celého roka. Vysledky multikriteridlnej analyzy mo6zu
byt ndpomocné a uZitoéné pri tvorbe strategickych dokumentov mikroregiénu
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Termal a pri alokovani financnych zdrojov do obci, ktoré sa umiestnili vo
vyskume na poslednych miestach, tj. do obci Velké Lovce, Cechy a Hul.
Takymto sp6sobom je mozné zabezpecit trvalo udrzatelny rozvoj vo vietkych
obciach mi